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APPENDIX D: GLOSSARY 1 

Average daily production:  The ratio of the total production at a mining operation to the total 2 
number of production days worked at the operation. 3 

Average delivered price:  The weighted average of all contract price commitments and market 4 
price settlements in a delivery year. 5 

Average mine price:  The ratio of the total value of the coal produced at the mine to the total 6 
production tonnage. 7 

Average production per miner per day:  The product of the average production per miner per 8 
hour at a mining operation and the average length of a production shift at the operation. 9 

Average production per miner per hour:  The ratio of the total production at a mining 10 
operation to the total direct labor hours worked at the operation. 11 

Average stream flow:  The rate, usually expressed in cubic feet per second, at which water 12 
passes a given point in a stream over a set period. 13 

BLS:   Bureau of Labor Statistics within the U.S. Department of Labor. 14 

British thermal unit:  The quantity of heat required to raise the temperature of 1 pound of liquid 15 
water by 1 degree Fahrenheit (°F) at the temperature at which water has its greatest density 16 
(approximately 39°F (). 17 

Btu:  The abbreviation for British thermal unit(s). 18 

Btu conversion factor:  A factor for converting energy data between one unit of measurement 19 
and Btu.  Btu conversion factors are generally used to convert energy data from physical units of 20 
measure (such as barrels, cubic feet, or short tons) into the energy-equivalent measure of Btu.  21 
(See http://www.eia.doe.gov/emeu/mer/append_a.html for further information on Btu conversion 22 
factors.) 23 

Btu per cubic foot:  The total heating value, expressed in Btu, produced by the combustion, at 24 
constant pressure, of the amount of the gas that would occupy a volume of 1 cubic foot at a 25 
temperature of 60°F if saturated with water vapor and under a pressure equivalent to that of 30 26 
inches of mercury at 32°F and under standard gravitational force (980.665 cm. per sec. squared) 27 
with air of the same temperature and pressure as the gas, when the products of combustion are 28 
cooled to the initial temperature of gas and air when the water formed by combustion is 29 
condensed to the liquid state (sometimes called gross heating value or total heating value). 30 

Carrying costs:  Costs incurred to retain exploration and property rights after acquisition but 31 
before production has occurred. Such costs include legal costs for title defense, ad valorem taxes 32 
on nonproducing mineral properties, shut-in royalties, and delay rentals. 33 
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Census division:  Any of nine geographic areas of the United States as defined by the U.S. 1 
Department of Commerce, Bureau of the Census. The divisions, each consisting of several 2 
States, are defined as follows: 3 

 New England: Connecticut, Maine, Massachusetts, New Hampshire, Rhode 4 
Island, and Vermont 5 

 Middle Atlantic: New Jersey, New York, and Pennsylvania 6 

 East North Central: Illinois, Indiana, Michigan, Ohio, and Wisconsin 7 

 West North Central: Iowa, Kansas, Minnesota, Missouri, Nebraska, North 8 
Dakota, and South Dakota 9 

 South Atlantic: Delaware, District of Columbia, Florida, Georgia, Maryland, 10 
North Carolina, South Carolina, Virginia, and West Virginia 11 

 East South Central: Alabama, Kentucky, Mississippi, and Tennessee 12 

 West South Central: Arkansas, Louisiana, Oklahoma, and Texas 13 

 Mountain: Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, 14 
and Wyoming 15 

 Pacific: Alaska, California, Hawaii, Oregon, and Washington 16 

Chained dollars:  A measure used to express real prices. Real prices are those that have been 17 
adjusted to remove the effect of changes in the purchasing power of the dollar; they usually 18 
reflect buying power relative to a reference year. Prior to 1996, real prices were expressed in 19 
constant dollars, a measure based on the weights of goods and services in a single year, usually a 20 
recent year. In 1996, the U.S. Department of Commerce introduced the chained-dollar measure. 21 
The new measure is based on the average weights of goods and services in successive pairs of 22 
years. It is “chained” because the second year in each pair, with its weights, becomes the first 23 
year of the next pair. The advantage of using the chained-dollar measure is that it is more closely 24 
related to any given period covered and is therefore subject to less distortion over time. 25 

CIF (cargo, insurance, and freight):  CIF refers to cargos for which the seller pays for the 26 
transportation and insurance up to the port of destination. 27 

Coal consumption:  The quantity of coal burned for the generation of electric power (in short 28 
tons), including fuel used for maintenance of standby service. 29 

Coal delivered:  Coal which has been delivered from the coal supplier to any site belonging to 30 
the electric power company. 31 

Coal exports:  Amount of U.S. coal shipped to foreign destinations, as reported in the U.S. 32 
Department of Commerce, Bureau of Census, “Monthly Report EM 545.” 33 
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Coal face:  This is the exposed area from which coal is extracted. 1 

Coal grade:  This classification refers to coal quality and use. 2 

 Briquettes are made from compressed coal dust, with or without a binding 3 
agent such as asphalt. 4 

 Cleaned coal or prepared coal has been processed to reduce the amount of 5 
impurities present and improve the burning characteristics. 6 

 Compliance coal is a coal, or a blend of coal, that meets sulfur dioxide 7 
emission standards for air quality without the need for flue-gas 8 
desulfurization. 9 

 Culm and silt are waste materials from preparation plants. In the anthracite 10 
region, culm consists of coarse rock fragments containing as much as 30 11 
percent small-sized coal. Silt is a mixture of very fine coal particles 12 
(approximately 40 percent) and rock dust that has settled out from waste water 13 
from the plants. The terms culm and silt are sometimes used interchangeably 14 
and are sometimes called refuse. Culm and silt have a heat value ranging from 15 
8 to 17 million Btu per ton. 16 

 Low-sulfur coal generally contains 1 percent or less sulfur by weight. For air 17 
quality standards, “low sulfur coal” contains 0.6 pounds or less sulfur per 18 
million Btu, which is equivalent to 1.2 pounds of sulfur dioxide per million 19 
Btu. 20 

 Metallurgical coal (or coking coal) meets the requirements for making coke. 21 
It must have a low ash and sulfur content and form a coke that can supporting 22 
the charge of iron ore and limestone in a blast furnace. A blend of two or more 23 
bituminous coals is usually required to make coke. 24 

 Pulverized coal is a coal that has been crushed to a fine dust in a grinding 25 
mill. It is blown into the combustion zone of a furnace and burns very rapidly 26 
and efficiently. 27 

 Slack coal usually refers to bituminous coal one-half inch or smaller in size. 28 

 Steam coal refers to coal used in boilers to generate steam to produce 29 
electricity or for other purposes. 30 

 Stoker coal refers to coal that has been crushed to specific sizes (but not 31 
powdered) for burning on a grate in automatic firing equipment. 32 

Coal imports:  Amount of foreign coal shipped to the United States, as reported in the U.S. 33 
Department of Commerce, Bureau of the Census, “Monthly Report IM 145.” 34 
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Coal mining productivity:  Coal mining productivity is calculated by dividing total coal 1 
production by the total direct labor hours worked by all mine employees. 2 

Coal preparation:  The process of sizing and cleaning coal to meet market specifications by 3 
removing impurities such as rock, sulfur, etc. It may include crushing, screening, or mechanical 4 
cleaning. 5 

Coal production:  The sum of sales, mine consumption, issues to miners, and issues to coke, 6 
briquetting, and other ancillary plants at mines. Production data include quantities extracted from 7 
surface and underground mines, and normally exclude wastes removed at mines or associated 8 
reparation plants. 9 

Coal rank:  The classification of coals according to their degree of progressive alteration from 10 
lignite to anthracite. In the United States, the standard ranks of coal include lignite, 11 
subbituminous coal, bituminous coal, and anthracite and are based on fixed carbon, volatile 12 
matter, heating value, and agglomerating (or caking) properties. 13 

Coal-Producing Region: A multi-state geographic area where significant coal reserves and coal 14 
mining activity occur. The U.S. Energy Information Agency (USEIA) defines these areas in 15 
different ways, which includes the big three regions (Appalachia, Interior, and West) to a very 16 
refined regional breakdown that includes: 17 

 Appalachian Region: Consists of Alabama, Eastern Kentucky, Maryland, Ohio, 18 
Pennsylvania, Tennessee, Virginia, and West Virginia 19 

 Northern Appalachian Region: Consists of Maryland, Ohio, Pennsylvania, and 20 
Northern West Virginia 21 

 Central Appalachian Region: Consists of Eastern Kentucky, Virginia, Southern 22 
West Virginia, and the Tennessee counties of: Anderson, Campbell, Claiborne, 23 
Cumberland, Fentress, Morgan, Overton, Pickett, Putnam, Roane, and Scott 24 

 Southern Appalachian Region: Consists of Alabama, and the Tennessee counties 25 
of: Bledsoe, Coffee, Franklin, Grundy, Hamilton, Marion, Rhea, Sequatchie, Van 26 
Buren, Warren, and White 27 

 Interior Region (with Gulf Coast): Consists of Arkansas, Illinois, Indiana, Kansas, 28 
Louisiana, Mississippi, Missouri, Oklahoma, Texas, and Western Kentucky 29 

 Illinois Basin: Consists of Illinois, Indiana, and Western Kentucky 30 

 Western Region: Consists of Alaska, Arizona, Colorado, Montana, New Mexico, 31 
North Dakota, Utah, Washington, and Wyoming 32 

 Powder River Basin: Consists of the Montana counties of Big Horn, Custer, 33 
Powder River, Rosebud, and Treasure and the Wyoming counties of Campbell, 34 
Converse, Crook, Johnson, Natrona, Niobrara, Sheridan, and Weston 35 



10/18/2010 - For Official Use Only – Deliberative Process Material 
 D-5 

 Uinta Basin: Consists of the Colorado counties of Delta, Garfield, Gunnison, 1 
Mesa, Moffat, Pitkin, Rio Blanco, Routt and the Utah counties of Carbon, 2 
Duchesne, Emery, Grand, Sanpete, Sevier, Uintah, Utah, and Wasatch 3 

Coal-Producing States:  The states where mined and/or purchased coal originates are defined as 4 
follows: Alabama, Alaska, Arizona, Arkansas, Colorado, Illinois, Indiana, Kansas, Kentucky, 5 
Louisiana, Maryland, Mississippi, Missouri, Montana, New Mexico, North Dakota, Ohio, 6 
Oklahoma, Pennsylvania, Tennessee, Texas, Utah, Virginia, West Virginia, and Wyoming. Note: 7 
Washington State is also included in some analyses, but because of very limited data, it was not 8 
included in this RIA. 9 

Cost of capital:  The rate of return a utility must offer to obtain additional funds. The cost of 10 
capital varies with the leverage ratio, the effective income tax rate, conditions in the bond and 11 
stock markets, growth rate of the utility, its dividend strategy, stability of net income, the amount 12 
of new capital required, and other factors dealing with business and financial risks. It is a 13 
composite of the cost for debt interest, preferred stock dividends, and common stockholders' 14 
earnings that provide the facilities used in supplying utility service. 15 

Cost of debt:  The interest rate paid on new increments of debt capital multiplied by 1 minus the 16 
tax rate. 17 

Current assets:  Cash and other assets that are expected to be turned into cash, sold, or 18 
exchanged within the normal operating cycle of the utility, usually one year. Current assets 19 
include cash, marketable securities, receivables, inventory, and current prepayments. 20 

Current liabilities:  A debt or other obligation that must be discharged within one year or the 21 
normal operating cycle of the utility by expending a current asset or the incurrence of another 22 
short-term obligation. Current liabilities include accounts payable, short-term notes payable, and 23 
accrued expenses payable such as taxes payable and salaries payable. 24 

Current ratio:  The ratio of current assets divided by current liabilities that shows the ability of 25 
a utility to pay its current obligations from its current assets. A measure of liquidity, the higher 26 
the ratio, the more assurance that current liabilities can be paid. 27 

Delivered cost:  The cost of fuel, including the invoice price of fuel, transportation charges, 28 
taxes, commissions, insurance, and expenses associated with leased or owned equipment used to 29 
transport the fuel. 30 

Development costs:  Costs incurred to obtain access to proved reserves (including coal) and to 31 
provide facilities for extracting, treating, gathering, and storing the oil and gas. More 32 
specifically, development costs, depreciation and applicable operating costs of support 33 
equipment and facilities, and other costs of development activities, are costs incurred to: 34 

 Gain access to and prepare well locations for drilling, including surveying 35 
well locations for determining specific development drilling site; clearing 36 
ground; draining; road building; and relocating public roads, gas lines, and 37 
power lines to the extent necessary in developing the proved reserves. 38 
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 Drill and equip development wells, development-type stratigraphic test wells, 1 
and service wells, including the costs of platforms and of well equipment such 2 
as casing, tubing, pumping equipment, and the well head assembly. 3 

 Acquire, construct, and install production facilities such as lease flow lines, 4 
separators, treaters, heaters, manifolds, measuring devices, production storage 5 
tanks, natural gas cycling and processing plants, and utility waste disposal 6 
systems. 7 

 Provide improved recovery systems. 8 

Direct mining cost:  Operating cost directly attributable to the mining of ore, including costs for 9 
labor, supervision, engineering, power, fuel, supplies, equipment replacement, maintenance, and 10 
taxes on production. 11 

Economy of scale:  The principle that larger production facilities have lower unit costs than 12 
smaller facilities. 13 

Environmental impact statement:  A report that documents the information required to 14 
evaluate the environmental impact of a project. It informs decision makers and the public of the 15 
reasonable alternatives that would avoid or minimize adverse impacts or enhance the quality of 16 
the environment. 17 

Environmental restoration:  Although usually described as “cleanup,” this function 18 
encompasses a wide range of activities, such as stabilizing contaminated soil; treating 19 
groundwater; decommissioning process buildings, nuclear reactors, chemical separations plants, 20 
and many other facilities; and exhuming sludge and buried drums of waste. 21 

Free on board (f.o.b.):  A sales transaction in which the seller makes the product available for 22 
pick up at a specified port or terminal at a specified price and the buyer pays for the subsequent 23 
transportation and insurance. 24 

Gross domestic product (GDP):  The total value of goods and services produced by labor and 25 
property located in the United States. As long as the labor and property are located in the United 26 
States, the supplier (that is, the workers and, for property, the owners) may be either U.S. 27 
residents or residents of foreign countries. 28 

Gross domestic product (GDP) implicit price deflator:  The implicit price deflator, published 29 
by the U.S. Department of Commerce, Bureau of Economic Analysis, is used to convert nominal 30 
figures to real figures. 31 

Haulage cost:  Cost of loading ore at a mine site and transporting it to a processing plant. 32 

Indirect cost:  Costs not directly related to mining or milling operations, such as overhead, 33 
insurance, security, office expenses, property taxes, and similar administrative expenses. 34 

Kilowatt-hour (kWh):  A measure of electricity defined as a unit of work or energy, measured 35 
as 1 kilowatt (1,000watts) of power expended for 1 hour. One kWh is equivalent to 3,412 Btu. 36 
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Long ton:  A unit that equals 20 long hundred weight or 2,240 pounds. Used mainly in England. 1 

Long-term debt:  Debt securities or borrowing shaving a maturity of more than one year. 2 

Long-term purchase:  A purchase contract under which at least one delivery of material is 3 
scheduled to occur during the second calendar year after the contract-signing year. Deliveries 4 
also can occur during the contract-signing year, during the first calendar year there after, or 5 
during any subsequent calendar year. 6 

Longwall mining:  An automated form of underground coal mining characterized by high 7 
recovery and extraction rates, feasible only in relatively flat-lying, thick, and uniform coalbeds. 8 
A high-powered cutting machine is passed across the exposed face of coal, shearing away broken 9 
coal, which is continuously hauled away by a floor-level conveyor system. Longwall mining 10 
extracts all machine-minable coal between the floor and ceiling within a contiguous block of 11 
coal, known as a panel, leaving no support pillars within the panel area. Panel dimensions vary 12 
over time and with mining conditions but currently average about 900 feet wide (coal face width) 13 
and more than 8,000 feet long (the minable extent of the panel, measured indirection of mining). 14 
Longwall mining is done under movable roof supports that are advanced as the bed is cut. The 15 
roof in the mined-out area is allowed to fall as the mining advances. 16 

Maintenance expenses:  That portion of operating expenses consisting of labor, materials, and 17 
other direct and indirect expenses incurred for preserving the operating efficiency and/or 18 
physical condition of utility plants used for power production, transmission, and distribution of 19 
energy. 20 

Market-based pricing:  Prices of electric power or other forms of energy determined in an open 21 
market system of supply and demand under which prices are set solely by agreement as to what 22 
buyers will pay and sellers will accept. Such prices could recover less or more than full costs, 23 
depending upon what the buyers and sellers see as their relevant opportunities and risks. 24 

Mcf:   one thousand cubic feet 25 

Metallurgical coal:  Coking coal and pulverized coal consumed in making steel. 26 

Metric ton:  A unit of weight equal to 2,204.6 pounds. 27 

Mine count:  The number of mines, or mines collocated with preparation plants or tipples, 28 
located in a particular geographic area (state or region). If a mine is mining coal across two 29 
counties within a state, or across two states, then it is counted as two operations. This is done so 30 
that USEIA can separate production by state and county. 31 

Mineral:  Any of the various naturally occurring in organic substances, such as metals, salt, 32 
sand, stone, sulfur, and water, usually obtained from the earth. Note For reporting on the 33 
Financial Reporting System the term also includes organic non-renewable substances that are 34 
extracted from the earth such as coal, crude oil, and natural gas. 35 

Mining:  An energy-consuming subsector of the industrial sector that consists of all facilities and 36 
equipment used to extract energy and mineral resources. 37 
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Mining operation:  One mine and/or tipple at a single physical location. 1 

MMcf:   1 million (106) cubic feet 2 

Open market coal:  Coal is sold in the open market, i.e., coal sold to companies other than the 3 
reporting company's parent company or an operating subsidiary of the parent company. 4 

Overburden:  Any material, consolidated or unconsolidated, that overlies a coal deposit. 5 

Overburden ratio:  Overburden ratio refers to the amount of overburden that must be removed 6 
to excavate a given quantity of coal. It is commonly expressed in cubic yards per ton of coal, but 7 
is sometimes expressed as a ratio comparing the thickness of the overburden with the thickness 8 
of the coalbed. 9 

Production costs:  Costs incurred to operate and maintain wells and related equipment and 10 
facilities, including depreciation and applicable operating costs of support equipment and 11 
facilities and other costs of operating and maintaining those wells and related equipment and 12 
facilities. They become part of the cost of oil and gas produced. The following are examples of 13 
production costs (sometimes called lifting costs): costs of labor to operate the wells and related 14 
equipment and facilities; repair and maintenance costs; the costs of materials, supplies, and fuels 15 
consumed and services used in operating the wells and related equipment and facilities; the costs 16 
of property taxes and insurance applicable to proved properties and wells and related equipment 17 
and facilities; the costs of severance taxes. Depreciation, depletion, and amortization (DDA) of 18 
capitalized acquisition, exploration, and development costs are not production costs, but also 19 
become part of the cost of oil and gas produced along with production (lifting) costs identified 20 
above. Production costs include the following subcategories of costs: well workers and 21 
maintenance; operating fluid injections and improved recovery programs; operating gas 22 
processing plants; ad valorem taxes; production or severance taxes; other, including overhead. 23 

Production expenses:  Costs incurred in the production of electric power that conform to the 24 
accounting requirements of the Operation and Maintenance Expense Accounts of the FERC 25 
Uniform System of Accounts. 26 

Productive capacity:  The maximum amount of coal that a mining operation can produce or 27 
process during a period with the existing mining equipment and/or preparation plant in place, 28 
assuming that the labor and materials sufficient to use the plant and equipment are available, and 29 
that the market exists for the maximum production. 30 

Profit:  The income remaining after all business expenses are paid. 31 

Real dollars:  Dollars that have been adjusted for inflation. 32 

Real price:  A price that has been adjusted to remove the effect of changes in the purchasing 33 
power of the dollar. Real prices, which are expressed in constant dollars, usually reflect buying 34 
power relative to a base year. 35 

Reclamation:  Process of restoring surface environment to acceptable pre-existing conditions. 36 
Includes surface contouring, equipment removal, well plugging, revegetation, etc. 37 
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Reclamation expenses:  In the context of the coal operation statement of income, refers to all 1 
payments made by the company attributable to reclamation, including taxes. 2 

Reserve:  That portion of the demonstrated reserve base that is estimated to be recoverable at the 3 
time of determination. The reserve is derived by applying a recovery factor to that component of 4 
the identified coal resource designated as the demonstrated reserve base. 5 

Reserves, coal:  Quantities of unextracted coal that comprise the demonstrated base for future 6 
production, including both proved and probable reserves. 7 

Salable coal:  The shippable product of a coal mine or preparation plant. Depending on customer 8 
specifications, salable coal may be run-of-mine, crushed-and-screened (sized) coal, or the clean 9 
coal yield from a preparation plant. 10 

Short term sales:  Any short-term purchase covering a period of 2 years or less. Purchases from 11 
intrastate pipelines pursuant to Section 311(b) of the NGPA of 1978 are classified as short-term 12 
sales, regardless of the stated contract term. 13 

Short ton:  A unit of weight equal to 2,000 pounds. 14 

Short-term debt or borrowings:  Debt securities or borrowings having a maturity of less than 15 
one year. 16 

Short-term purchase:  A purchase contract under which all deliveries of materials are 17 
scheduled to be completed by the end of the first calendar year following the contract-signing 18 
year. Deliveries can be made during the contract year, but deliveries are not scheduled to occur 19 
beyond the first calendar year thereafter. 20 

Shortwall mining:  A form of underground mining that involves the use of a continuous mining 21 
machine and movable roof supports to shear coal panels 150 to 200 feet wide and more than half 22 
a mile long. Although similar to longwall mining, shortwall mining is generally more flexible 23 
because of the smaller working area. Productivity is lower than with longwall mining because 24 
the coal is hauled to the mine face by shuttle cars as opposed to conveyors. 25 

Silt, culm, refuse bank, or slurry dam mining:  A mining operation producing coal from these 26 
sources of coal. 27 

Spot price:  The price for a one-time open market transaction for near-term delivery of a specific 28 
quantity of product at a specific location where the commodity is purchased; on the spot; at 29 
current market rates. 30 

State severance taxes:  Any severance, production, or similar tax, fee, or other levy imposed on 31 
the production of crude oil, natural gas, or coal by any State, local government acting under 32 
authority of State law, or by an Indian tribe recognized as eligible for services by the Secretary of 33 
the Interior. 34 

Strip mine:  An open cut in which the overburden is removed from a coal bed prior to the 35 
removal of coal. 36 
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Strip mining (surface):  A method used on flatter rain to recover coal by mining long strips 1 
successively; the material excavated from the strip being mined is deposited in the strip 2 
previously mined. 3 

Surface mine:  A coal-producing mine that is usually within a few hundred feet of the surface. 4 
Earth above or around the coal (overburden) is removed to expose the coalbed, which is then 5 
mined with surface excavation equipment, such as draglines, powers hovels, bulldozers, loaders, 6 
and augers. It may also be known as an area, contour, open-pit, strip, or auger mine. 7 

Surface mining equipment:  8 

 An Auger machine is a large, horizontal drill, generally 3 feet or more in 9 
diameter and up to about 100 feet long. It can remove coal at a rate of more 10 
than 25 tons per minute. 11 

 A bucket-wheel excavator is a continuous digging machine equipped with a 12 
broom on which is mounted a rotating wheel with buckets along its edge. The 13 
buckets scoop up material, then empty onto a conveyor leading to a spoil 14 
bank. It is best suited for removing overburden that does not require blasting. 15 
This excavator is not widely used in the United States. 16 

 A bulldozer is a tractor with a movable steel blade mounted on the front. It 17 
can be used to remove overburden that needs little or no blasting. 18 

 A carryall scraper (or pan scraper) is a self-loading machine, usually self-19 
propelled, with a scraper-like retractable bottom. It is used to excavate and 20 
haul overburden. 21 

 A continuous surface miner, used in some lignite mines, is equipped with 22 
crawlers, a rotating cutting head, and a conveyor. It travels over the bed, 23 
excavating a swath up to 13 feet wide and 2 feet deep. 24 

 A dragline excavator removes overburden to expose the coal by means of a 25 
scoop bucket that is suspended from a long boom. The dragline digs by 26 
pulling the bucket toward the machine by means of a wire rope. 27 

 A walking dragline is equipped with large outrigger platforms, or walking 28 
beams, instead of crawler tracks. It “walks” by the alternate movement of the 29 
walking beams. 30 

 A drilling rig is used to determine the amount and type of overburden 31 
overlying a coal deposit and the extent of the deposit, to delineate major 32 
geologic features, and to drill holes for explosives to fragment the overburden 33 
for easier removal. 34 

 A front-end loader is a tractor with a digging bucket mounted and operated on 35 
the front. It is often used to remove overburden in contour mining and to load 36 
coal. 37 
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 A hydraulic shovel excavates and loads by means of a bucket attached to a 1 
rigid arm that is hinged to a broom. 2 

 A power shovel removes overburden and loads coal by means of a digging 3 
bucket mounted at the end of an arm suspended from a broom. The shovel 4 
digs by pushing the bucket forward and upward. It does not dig below the 5 
level at which it stands. 6 

 A thin-seam miner resembles an auger machine but has a drum-type cutting 7 
head that cuts a rectangular cross section. 8 

Surface mining methods:  9 

 Auger mining recovers coal through the use of a large-diameter drill driven 10 
into a coalbed in the side of a surface mine pit. It usually follows contour 11 
surface mining, particularly when the overburden is too costly to excavate. 12 

 Area mining is practiced on relatively flat or gently rolling terrain and 13 
recovers coal by mining long strips successively; the material excavated from 14 
the strip being mined is deposited in the strip pit previously mined. 15 

 Contour mining is practiced when the coal is mined on hillsides. The mining 16 
follows the contour of the hillside until the overburden becomes uneconomical 17 
to remove. This method creates a shelf, or bench, on the hillside. Several 18 
variations of contour mining have been developed to control environmental 19 
problems. These methods include slope reduction (overburden is spread so 20 
that the angle of the slope on the hillside is reduced), head-of-hollow fill 21 
(overburden is placed in narrow V-shaped valleys to control erosion), and 22 
block-cut (overburden from current mining is backfilled into a previously 23 
mined cut). 24 

 Explosives casting is a technique designed to blast up to 65 percent of the 25 
overburden into the mine pit for easier removal. It differs from conventional 26 
overburden blasting, which only fractures the overburden before it is removed 27 
by excavating equipment. 28 

 Mountaintop mining, sometimes considered a variation of contour mining, 29 
refers to the mining of a coalbed that underlies the top of a mountain. The 30 
overburden, which is the mountaintop, is completely removed so that all of the 31 
coal can be recovered. The overburden material is later replaced in the mined-32 
out area. This method leaves large plateaus of level land. 33 

 Open-pit coal mining is essentially a combination of contour and area mining 34 
methods and is used to mine thick, steeply inclined coalbeds. The overburden 35 
is removed by power shovels and trucks. 36 

Underground mine:  A mine where coal is produced by tunneling into the earth to the coalbed, 37 
which is then mined with underground mining equipment such as cutting machines and 38 
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continuous, longwall, and shortwall mining machines. Underground mines are classified 1 
according to the type of opening used to reach the coal, i.e., drift (level tunnel), slope (inclined 2 
tunnel), or shaft (vertical tunnel). 3 

Underground mining equipment:  4 

 A coal-cutting machine is used in conventional mining to undercut, top cut, 5 
or shear the coal face so that coal can be fractured easily when blasted. It cuts 6 
9 to 13 feet into the bed. 7 

 Continuous auger machine is used in mining coalbeds less than 3 feet thick. 8 
The auger has a cutting depth of about 5 feet and is 20 to 28 inches in 9 
diameter. Continuous auger mining usually uses a conveyor belt to haul the 10 
coal to the surface. 11 

 Continuous mining machine, used during continuous mining, cuts or rips 12 
coal from the face and loads it into shuttle cars or conveyors in one operation. 13 
It eliminates the use of blasting devices and performs many functions of other 14 
equipment such as drills, cutting machines, and loaders. A continuous mining 15 
machine typically has a turning “drum” with sharp bits that cut and dig out the 16 
coal for 16 to 22 feet before mining stops so that the mined area can be 17 
supported with roof bolts. This machine can mine coal at the rate of 8 to 15 18 
tons per minute. 19 

 There are of two types of conveyor systems: 20 

1. A mainline conveyor, which is usually a permanent installation that carries coal 21 
to the surface. 22 

2. A section conveyor, which connects the working face to the mainline conveyor. 23 

 Face drill is used in conventional mining to drill shot holes in the coalbed for 24 
explosive charges. 25 

 Loading machine is used in conventional mining to scoop broken coal from 26 
the working area and load it into a shuttle car, which hauls the coal to mine 27 
cars or conveyors for delivery to the surface. 28 

 Longwall mining machine shears coal from a long straight coal face (up to 29 
about 700 feet) by working back and forth across the face under a movable, 30 
hydraulic-jack roof-support system. The broken coal is transported by 31 
conveyor. Longwall machines can mine coal at the rate of 1,000 tons per shift. 32 
Mine locomotive, operating on tracks, is used to haul mine cars containing 33 
coal and other material, and to move personnel in specially designed 34 
“mantrip” cars. Large locomotives can haul more than 20 tons at a speed of 35 
about 10 miles per hour. Most mine locomotives run on electricity provided 36 
by a trolley wire; some are battery-powered. 37 
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 Ram car or shuttle ram is a rubber-tired haulage vehicle that is unloaded 1 
using a movable steel plate located at the back of the haulage bed. 2 

 Roof-bolting machine, or roof bolter, is used to drill holes and place bolts to 3 
support the mine roof. Roof bolting units can be installed on a continuous 4 
mining machine. 5 

 Scoop is a rubber-tired haulage vehicle used in thin coalbeds. 6 

 Shortwall mining machine generally is a continuous-mining machine used 7 
with a powered, self-advancing roof support system. It shears coal from a 8 
short coal face (up to about 150 feet long). The broken coal is hauled by 9 
shuttle cars to a conveyor belt. 10 

 Shuttle car is a rubber-tired haulage vehicle that is unloaded by a built-in 11 
conveyor. 12 

Underground mining methods:  13 

 A drift mine is driven horizontally into coal that is exposed or accessible in a 14 
hillside. In a hydraulic mine, high-pressure water jets break the coal from a 15 
steeply inclined, thick coalbed that would be difficult to mine with the usual 16 
underground methods. The coal is then transported to the surface by a system 17 
of flumes or by pipeline. Although currently not in commercial use in the 18 
United States, hydraulic mining is used in western Canada. 19 

 A punch mine is a type of small drift mine used to recover coal from strip-20 
mine highwalls or from small, otherwise uneconomical, coal deposits. A shaft 21 
mine is driven vertically to the coal deposit. A slope mine is driven at an angle 22 
to reach the coal deposit. 23 

 In a room-and-pillar mining system, the most common method, the mine 24 
roof, is supported mainly by coal pillars left at regular intervals. Rooms are 25 
places where the coal is mined; pillars are areas of coal left between the 26 
rooms. Room-and-pillar mining is done either by 1) conventional mining, 27 
which involves a series of operations that require cutting the working face of 28 
the coalbed so that it breaks easily when blasted with explosives or high-29 
pressure air, and then loading the broken coal or 2) continuous mining, in 30 
which a continuous mining machine extracts and removes coal from the 31 
working face in one operation. When a section of a mine has been fully 32 
developed, additional coal is extracted by mining the supportive pillars until 33 
the roof caves in; the procedure is called room-and-pillar retreat mining. 34 

 In a longwall mining system, long sections of coal, up to about 700 feet, are 35 
removed and no pillars are left to support the mined-out areas. The working 36 
area is protected by a movable, powered roof support system. The caved area 37 
(gob) compacts and, after initial subsidence, supports the overlying strata. 38 
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Longwall mining is used where the coalbed is thick and generally flat, where 1 
surface subsidence is acceptable. 2 

 A shortwall mining system generally refers to the room-and-pillar mining in 3 
which the working face is wider than usual but smaller (less than 150 feet) 4 
than that in longwall mining. 5 

 Roof support and mine ventilation are paramount in all underground mining 6 
operations. Roof bolting is the principal method of supporting the mine roof. 7 
In roof bolting, long bolts, 2 to 10 feet long with an expansion shell or with 8 
resin grouting are placed in the mine roof. The bolts reinforce the roof by 9 
pulling together rock strata to make a strong beam or by fastening weak strata 10 
to strong strata. Mine ventilation, accomplished with fans, is essential to 11 
supply fresh air and to remove gases and dust from the mine. To reduce the 12 
possibility of coal dust explosions, rock dust is sprayed in an underground 13 
coal mine. Rock dust is a very fine noncombustible material (pulverized 14 
limestone). 15 

Waste coal:  Usable material that is a byproduct of previous coal processing operations. Waste 16 
coal is usually composed of mixed coal, soil, and rock (mine waste). Most waste coal is burned 17 
as-is in unconventional fluidized-bed combustors. For some uses, waste coal may be partially 18 
cleaned by removing some extraneous noncombustible constituents. Examples of waste coal 19 
include fine coal, coal obtained from a refuse bank or slurry dam, anthracite culm, bituminous 20 
gob, and lignite waste. 21 

Wholesale price:  The rack sales price charged for No. 2 heating oil; that is, the price charged 22 
customers who purchase No. 2 heating oil free-on-board at a supplier's terminal and provide their 23 
own transportation for the product. 24 

Accounts Payable: Business Revenue: Accounts Payable divided by Annual Business Revenue, 25 
measuring the speed with which a company pays vendors relative to business revenue. Numbers 26 
higher than typical industry ratios suggest that the company may be using suppliers to float 27 
operations. 28 

Accounts Payable: Invoices due to suppliers within the current business cycle. 29 

Advertising includes advertising, promotion, and publicity for the reporting business, but not on 30 
behalf of others. 31 

Assets: Business Revenue: Total Assets divided by Net Business Revenue, indicating whether a 32 
company is handling too high a volume of business revenue in relation to investment. Very low 33 
percentages relative to industry norms might indicate overly conservative sales efforts or poor 34 
sales management. 35 

Benefits-Pension: Includes, but is not limited to, employee health care and retirement costs. 36 

Business Revenue: Includes receipts from core business operations. Interest Income and Other 37 
income (such as rents and royalties) are generally detailed separately below Operating Income. 38 
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Cash Flow Analysis: Cash flow analysis is a measure of cash inflows and cash outflows, 1 
providing a basis for cash flow management. The Cash Flow Analysis includes three sections: 2 
Operating Cash Flow, including net profit and changes in various balance sheet line items from 3 
the prior year; Investing Activities, measured by the change in long term assets from the prior 4 
year; and Financing Activities, measured by the change from the prior year in debt items and net 5 
worth. 6 

Cash Turnover: Business Revenue divided by Cash. Indicates efficiency in the use of cash to 7 
develop business revenue. A more stringent ratio than Working Capital Turnover (below). Target 8 
at or slightly below industry level. 9 

Cash: Money on hand in checking, savings or redeemable certificate accounts. 10 

Cost of Sales includes materials and labor involved in the direct delivery of a product or service. 11 
Other costs are included in the cost of sales to the extent that they are involved in bringing goods 12 
to their location and condition ready to be sold. Non-production overheads such as development 13 
costs may be attributable to the cost of goods sold. The costs of services provided will consist 14 
primarily of personnel directly engaged in. 15 

Cost of Sales: Accounts Payable: Measures the number of times payables turn over in the course 16 
of the year. High measures may indicate cash flow concerns. 17 

Cost of Sales: Inventory: Reflects the number of times inventory is turned over during the year. 18 
High levels can mean good liquidity or business revenue, or shortages requiring better 19 
management. Low levels may indicate poor cash flow or overstocking. 20 

Current Asset Turnover: Business Revenue divided by Current Assets. This is a general 21 
indicator of the efficiency of asset use. Target at or slightly below industry level. 22 

Current Assets: The sum of a firm's cash, accounts and notes receivable, inventory, prepaid 23 
expenses and marketable securities that can be converted to cash within a single operating cycle. 24 

Current Liabilities: Inventory: Current Liabilities divided by Inventory: A high ratio, relative to 25 
industry norms, suggests over-reliance on unsold goods to finance operations. 26 

Current Liabilities: Measurable debt owed within one year, including accounts, loans and notes 27 
payable, accrued liabilities and taxes due. 28 

Current Liabilities: Net Worth: Current Liabilities divided by Net Worth, reflecting a level of 29 
security for creditors. The larger the ratio relative to industry norms, the less security there is for 30 
creditors. 31 

Current Liabilities: Net Worth. Creditors are concerned to the extent that total liability levels 32 
exceed Net Worth. 33 

Current Ratio: This is the same as Current Assets divided by Current Liabilities, measuring 34 
current assets available to cover current liabilities, a test of near-term solvency. The ratio 35 
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indicates to what extent cash on hand and disposable assets are enough to pay off near term 1 
liabilities. The Quick Ratio is applied as a more stringent test. 2 

Days Inventory: 365/(Cost of Sales: Inventory): The average number of days of items in 3 
inventory. 4 

Days Payables: 365/(Cost of Sales: Accounts Payable ratio): Reflects the average number of 5 
days for each payable before payment is made. 6 

Days Receivables: 365/(Receivables Turnover): Reflects the number of days that receivables 7 
are outstanding. Target average or lower. 8 

Days Working Capital: 365/(Working Capital Turnover): Expresses the coverage in number 9 
of days of available working capital. 10 

EBITDA: Business Revenue: Earnings Before Interest, (income) Taxes due, Depreciation and 11 
Amortization divided by Business Revenue. EBITDA: Business Revenue is a relatively 12 
controversial (and often criticized) metric designed to eliminate the effect of finance and 13 
accounting decisions when comparing companies and industry benchmarks. Tax credits and 14 
deferral procedures and non-cash expenditures (Amortization and Depreciation) are not deducted 15 
from the profit equation, as are interest expenditures. 16 

EBITDA: Interest Expense: Earnings before Interest, (income) Taxes due, Depreciation and 17 
Amortization divided by Interest expense. Assesses financial stability by examining whether a 18 
company is at least profitable enough to pay interest expense. A ratio >1.00 indicates it is. See 19 
cautions in the listing for EBITDA. 20 

Fixed Asset Turnover: Business Revenue divided by Fixed Assets. An indicator of the 21 
efficiency of investment in fixed asset such as plant and equipment. Target at or slightly below 22 
industry level. 23 

Fixed Assets: Long-term assets such as building and machinery, net of accumulated 24 
amortization-depreciation-depletion. 25 

Fixed Assets: Net Worth: Fixed Assets divided by Net Worth. High ratios relative to the 26 
industry can indicate low working capital or high levels of debt. 27 

Gross Margin represents direct operating expenses plus net profit. In addition to the labor portion 28 
of Cost of Sales, wage costs are reflected in the Officers Compensation and Wages-Salary line 29 
items. In many cases, SG&A (Sales, General and Administrative) costs also include some 30 
overhead, administrative and supervisory wages. 31 

Gross Margin: Business Revenue: Pre-tax profits divided by Annual Business Revenue. This is 32 
the profit ratio before product and business revenue costs, as well as taxes. This ratio can indicate 33 
the “play” in other expenses, which could be adjusted to increase the Net Profit margin. 34 
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In addition to varying proportions of overhead, administrative and supervisory wages, some 1 
generally more minor expenses are aggregated under SG&A (Sales, General and 2 
Administrative). 3 

Inventory Turnover: Business Revenue divided by Inventory. This ratio gives a picture of how 4 
quickly inventory turns over. Ratios below the industry norm suggest high levels of inventory. 5 
High ratios could indicate product levels insufficient to satisfy demand in a timely manner. 6 
Target is usually at or slightly above industry level. 7 

Inventory: The stockpile of unsold products. 8 

Loans/Notes Payable: Loan amounts due to suppliers within the current business cycle. 9 

Long Term Liabilities: Debt which is due in more than one year, including the portion of loans 10 
and mortgages that become due after the current business cycle. 11 

Net Working Capital: Business Revenue: Net Working Capital divided by Business Revenue. 12 
Indicates if a company is maintaining a reasonable level of liquidity relative to its business 13 
revenue volume. A high ratio indicates an overly conservative reliance on liquid assets, while 14 
low ratios suggest the opposite. 15 

Net Worth: Current assets plus fixed assets minus current and long-term liabilities. 16 

Operating Expenses sums the individual expense line items above, yielding the Operating 17 
Income or net of core business operations, when subtracted from the Gross Margin. 18 

Pre-Tax Net Profit represents net profit before income tax due. Income Tax calculates the 19 
federal corporate tax rate before credits, leaving After-Tax Profit at the bottom line. 20 

Quick Ratio: Cash plus Accounts Receivable, divided by Current Liabilities, indicating liquid 21 
assets available to cover current debt. Also known as the Acid Ratio. This is a harsher version of 22 
the Current Ratio, which balances short-term liabilities against cash and liquid instruments. 23 

Receivables Turnover: Business Revenue divided by Receivables. An indicator of how 24 
efficiently invoiced sales are collected. Target at or slightly above industry level. 25 

Receivables: A short-term asset (to be collected within one year) in the form of accounts or 26 
notes receivable, and usually representing a credit for a completed sale or loan. 27 

Rent: Covers the rental cost of any business property, including land, buildings, and equipment. 28 

Return on Assets: Pre-Tax or After Tax Net Profit divided by Total Assets, a critical indicator 29 
of profitability. Companies that use their assets efficiently will tend to show a ratio higher than 30 
the industry norm. The ratio may appear higher for small businesses due to owner compensation 31 
draws accounted as net profit. 32 

Return on Business Revenue: Pre-Tax or After Tax Net Profit Net Profit divided by Annual 33 
Business Revenue, indicating the level of profit from each dollar of business revenue. This ratio 34 
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can be used as a predictor of the company's ability to withstand changes in prices or market 1 
conditions. May appear higher for small businesses due to owner compensation draws accounted 2 
as net profit. 3 

Return on Net Worth: Pre-Tax or After Tax Net Profit divided by Net Worth. This is the 'final 4 
measure' of profitability to evaluate overall return. This ratio measures return relative to 5 
investment, how well a company leverages the investment in it. May appear higher for small 6 
businesses due to owner compensation draws accounted as net profit. 7 

Taxes paid line item includes payroll other paid-in tax items, but not business income taxes due 8 
for the period. Although it can be calculated in many ways and is a controversial measure, the 9 
EBITDA line item (Earnings before Interest Expense, income tax due, Depreciation and 10 
Amortization) adds back interest payments, depreciation, amortization and depletion allowances, 11 
and excludes income taxes due to reduce the effect of accounting decisions on the bottom line of 12 
the Profit and Loss Statement. Since some firms use EBITDA to “add back” non-cash and 13 
flexible expenses which may be altered through credits and accounting procedures (such as 14 
income tax), paid-in income taxes from the Taxes Paid line item are not added back in the 15 
EBITDA calculation. 16 

The Balance Sheet reflects average balance sheet percentages and dollars for the industry 17 
segment analyzed. Liabilities, net worth and ratios are calculated for each industry segment and 18 
class, while asset line items are blended with the closest four-digit industry segment. 19 

Total Asset Turnover: Business Revenue divided by Total Assets. Target is at or slightly below 20 
industry level. 21 

Total Assets: The sum of current assets and fixed assets such as plant and equipment. 22 

Total Liabilities: Current Liabilities plus Long Term Liabilities such as notes and mortgages 23 
due over more than one year. 24 

Total Liabilities: Net Worth: Total liabilities divided by Net Worth. This ratio helps to clarify 25 
the impact of long-term debt, which can be seen by comparing this ratio with 26 

Working Capital Turnover: Business Revenue divided by Net Working Capital (current assets 27 
minus current liabilities). Ratios higher than industry norms may indicate a strain on available 28 
liquid assets, while low ratios may suggest too much liquidity. Target is at or above industry 29 
level. 30 
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Abstract-1 

Abstract 1 

This document presents the results of a regulatory impact analysis (RIA) of the Office of Surface 2 
Mining Reclamation and Enforcement’s (OSM’s) proposed new stream protection rule (SPR), 3 
which will apply to coal-mining activities across the United States. 4 

The document responds with best available information to the regulatory impact analysis 5 
guidance provided by the U.S. Office of Management and Budget (OMB). In this regard, this 6 
document: 7 

1. Identifies the major elements of the proposed SPR. 8 

2. Describes the rationale and need for the new rule. 9 

3. Discusses the regulatory baseline for the rule. 10 

4. Discusses alternative regulatory approaches to the rule. 11 

5. Provides an economic justification for the rule. 12 

6. Describes the methodology, major data sources, and assumptions used in 13 
preparing the RIA. 14 

7. Identifies the major economic benefits, costs, and transfers associated with the 15 
rule with quantification and monetization of these benefits and costs where 16 
possible. 17 

8. Identifies possible impacts of the rule on small business entities, as required 18 
under the Regulatory Flexibility Act (RFA). 19 

9. Provides an overall summary of the rule’s estimated benefits and costs and the 20 
net benefit (or cost) of the rule. 21 

10. Provides references and supporting data and analysis supporting the RIA. 22 

 23 
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1 Introduction and Purpose 1 

1.1 INTRODUCTION 2 

The purpose of this document is to present the results of a Regulatory Impact Analysis (RIA) of 3 
the economic costs and benefits of the Office of Surface Mining Reclamation and Enforcement’s 4 
(OSM’s) proposed Stream Protection Rule (SPR). This RIA is conceptual in nature because it 5 
relates to the proposed SPR, which represents a working concept of what the final SPR might 6 
look like. 7 

By definition, an RIA is “a tool regulatory agencies use to anticipate and evaluate the likely 8 
consequences of rules.  It provides a formal way of organizing the evidence on the key 9 
effects−good and bad−of the various alternatives that should be considered in developing 10 
regulations.”

1
 11 

The RIA is required for three reasons: 12 

1. Provide an improved overall economic basis for the regulatory policy 13 
decisions made during the SPR rule-making process. 14 

2. Identify major economic issues raised by the proposed SPR that may have 15 
significant consequences for the national economy, the coal-mining industry, 16 
and coal-producing areas. 17 

3. Explore and discuss the significance of these major economic issues in a way 18 
that helps policy decision-makers address them and resolve them where 19 
possible. 20 

The Surface Mining Control and Reclamation Act (SMCRA) aims to balance the need to protect 21 
the environment from the adverse effects of surface coal mining with the nation’s need for coal 22 
as an essential energy source. The law ensures that coal-mining activities are conducted in an 23 
environmentally responsible manner, and that mined land is adequately reclaimed during and 24 
following the mining process. 25 

This regulatory balancing act is not easy, and it must ensure that the nation’s future coal needs 26 
can be met in an environmentally protective manner.  According to the U.S. Energy Information 27 
Administration (EIA), as U.S. coal use grows in the 2011 Reference case forecast, domestic coal 28 
production increases at an average rate of 0.7 percent per year, from 21.6 quadrillion British 29 
Thermal Unit (Btu) (1,075 million short tons) in 2009 to 25.8 quadrillion Btu (1,305 million 30 
short tons) in 2035. 31 

According to EIA’s 2011 forecast report, coal production from mines west of the Mississippi 32 
River trends upward over the entire projection period. Following a substantial decline in output 33 
between 2009 and 2015, coal production east of the Mississippi River remains relatively constant 34 
from 2015 through 2035. On a Btu basis, 60 percent of domestic coal production originates from 35 
States west of the Mississippi River in 2035, up from 50 percent in 2009. 36 

                                                 
1 U.S. Office of Management and Budget, Office of the President, 2003. Circular A-4, September 7, 2003, page 2. 
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This expected future growth rate is down somewhat from the actual annual growth of coal 1 
production of 0.9 percent during the 1980-2008 period. Several converging factors, including 2 
slower overall economic growth and increasing reliance on other energy sources, are expected to 3 
contribute to this slower growth rate of future coal production.2 4 

Most coal-mining states now have the primary responsibility to regulate surface coal mining on 5 
lands within their jurisdiction, with the OSM performing an oversight role. OSM also partners 6 
with states and Indian tribes to regulate mining on federal lands, and to support states’ regulatory 7 
programs with grants and technical assistance. 8 

In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 9 
Environmental Impact Statement (EIS) for the SPR, which will replace the 2008 Stream Buffer 10 
Zone Rule. The notice includes a list of concepts that are under consideration for the proposed 11 
SPR. Those concepts include provisions for coal-mining companies that elect to mine through or 12 
bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, 13 
geology, and aquatic biology; establishing a definition of the term “material damage to the 14 
hydrologic balance” of watersheds outside the permit area; and developing more effective 15 
requirements for mine operators seeking a variance from the requirement that mined areas be 16 
reclaimed to their approximate original contour (AOC). 17 

The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 18 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 19 
OSM has reached out to possible impacted stakeholders to obtain their input on the SPR’s draft 20 
elements, which are described immediately below. 21 

A major purpose of the proposed federal action is to comprehensively revise permitting 22 
requirements and performance standards related to protection of the hydrologic balance, 23 
consistent with SMCRA, in order to better protect the environment and the public in all areas of 24 
the country from the impacts of surface coal mining operations on hydrology, stream biota, and 25 
related resources. 26 

Further, a related purpose of the proposed federal action is to revise permitting requirements and 27 
performance standards to more effectively implement SMCRA section 515(b)(24)  This section 28 
requires, subject to certain limitations, that surface coal mining and reclamation operations 29 
minimize disturbances and adverse impacts on fish, wildlife, and related environmental values, 30 
and also requires those operations to “achieve enhancement of such resources where 31 
practicable.” 32 

In addition, it is a purpose of the proposed federal action to encourage, and when appropriate, to 33 
require the use of the best science and technology available in regulating surface coal mining and 34 
reclamation operations and in conducting the operations. 35 

Finally, it is a purpose of this proposed federal action to revise the relevant regulatory provisions 36 
consistent with all relevant requirements and purposes of SMCRA, including the purpose to 37 
“assure that the coal supply essential to the Nation's energy requirements, and to its economic 38 
and social well-being is provided and strike a balance between protection of the environment and 39 

                                                 
2 U.S. Energy Information Administration, Annual Energy Outlook 2011, Early Release Overview, December 16, 

2010. 
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agricultural productivity and the Nation's need for coal as an essential source of energy.”  1 
Source: 30 U.S.C. 1202(f). 2 

Note: This RIA provides a net benefit (cost) analysis of the estimated economic benefits  and 3 
costs of the proposed SPR. 4 

1.2 NET BENEFIT/COST ANALYSIS PURPOSE 5 

As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 6 
of the potential economic impacts (costs and benefits) of the proposed SPR on the national 7 
economy, the coal-mining industry, and coal-producing geographic areas across the United 8 
States. The RIA provides a net benefit/net cost assessment of these costs and benefits on the 9 
national level. 10 

An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 11 
improving USEPA’s review of Appalachian surface-mining operations lends support to OSM’s 12 
new SPR nationwide. The memorandum states: 13 

“The environmental legacy of mining operations in the Appalachian region is far-reaching. 14 
Recent studies, as well as the experiences of Appalachian coalfield communities, point to new 15 
environmental and health challenges from surface coal mining that we were largely unaware of 16 
even ten years ago.  Since 1992, nearly 2,000 miles of Appalachian streams have been filled at a 17 
rate of 120 miles per year by surface mining practices.  A recent USEPA study found that nine 18 
out of every 10 streams downstream of surface mining operations exhibit significant impacts to 19 
aquatic life. Another federal study found elevated levels of highly toxic and bioaccumulative 20 
selenium in streams downstream of valley fills.  These impairments are linked to contamination 21 
of surface water supplies and resulting health concerns, as well as widespread impacts to stream 22 
life in downstream rivers and streams.” 23 

 24 
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2 Necessity of the Stream Protection Rule and the RIA 1 

2.1 MAJOR RULE ELEMENTS 2 

In its Notices of Intent for SPR EIS, OSM identified eleven principal elements guiding its 3 
revision of various provisions of the SMCRA rules and regulations.  It requested the public’s 4 
comment on these elements and suggestions of other areas that should be addressed in order to 5 
protect streams from the adverse effects of surface coal mining operations nationwide. 6 

The principal elements initially set forth include: 7 

1 Stream Definitions.  Each of below elements contributes to the protection of streams. 8 
2 Definition of Material Damage to Hydrologic Balance 9 
3 Corrective Action Thresholds 10 
4 Collection of Baseline Data 11 
5 Additional Monitoring Requirements 12 
6 Mining Activities In or Near Streams 13 
7 Mining Through Streams) 14 
8 Surface Configuration and Fills 15 
9 AOC Exceptions 16 
10 Revegetation and Soil Management 17 
11 Fish and Wildlife Protection and Enhancement 18 
12 Miscellaneous Elements 19 

2.1.1 New Regulatory Elements3 20 

2.1.1.1 Stream Definitions. 21 

• Revises perennial/intermittent/ephemeral stream definitions to include both 22 
physical and biological characteristics to improve ease and accuracy of 23 
classification.  (§ 701.5) 24 

• Eliminates that portion of the existing definition of an intermittent stream that 25 
includes any stream with a watershed greater than 1 square mile. (§ 701.5) 26 

2.1.1.2 Definition of “material damage to the hydrologic balance outside the permit area.” 27 

• Defines material damage as any quantifiable adverse impact on the quality or 28 
quantity of surface water or groundwater, or on the biological condition of a 29 
perennial or intermittent stream, that would preclude any designated use under 30 
the Clean Water Act (CWA) or any existing or reasonably foreseeable use of 31 
surface water or groundwater outside the permit area. (§ 701.5) 32 

• Clarifies that the impacts of subsidence resulting from underground mining 33 
and other impacts from underground mining activities are subject to the 34 
prohibition on material damage to the hydrologic balance outside the permit 35 
area. In practical terms, this means that the regulatory authority may not 36 
approve a permit for an underground mine if analyses indicate that the 37 

                                                 
3 Source: OSM, February 3, 2011 
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proposed operation could result in subsidence or other impacts that would 1 
dewater or otherwise materially damage perennial or intermittent streams.  2 
[§ 701.5 (definition of material damage to the hydrologic balance outside the 3 
permit area)] 4 

• Expands requirements for the determination of the probable hydrologic 5 
consequences of mining and the cumulative hydrologic impact assessment to 6 
ensure prevention of material damage to the hydrologic balance outside the 7 
permit area. (§§ 780.20, 780.21, 784.20, and 784.21) 8 

2.1.1.3 Corrective Action Thresholds. 9 

• Requires that the regulatory authority develop corrective action thresholds for 10 
parameters of concern.  (§§ 780.21 and 784.21) 11 

• Requires that the permittee conduct a quarterly review of monitoring data to 12 
determine whether corrective action thresholds are being approached. 13 
[§ 773.17(i)] 14 

2.1.1.4 Baseline Data Collection and Analysis. 15 

• Requires an accurate and complete analysis of surface water and groundwater 16 
that will allow better characterization of baseline conditions, provide a sound 17 
basis for material damage and cumulative hydrologic impact predictions, and 18 
identify high quality streams.  (§§ 780.19 and 784.19) 19 

• The parameters sampled must include a full suite of major cations and anions.  20 
(§§ 780.19 and 784.19) 21 

• Includes language specifying the number, interval, and location of samples to 22 
be collected. (§§ 780.19 and 784.19) 23 

• Requires baseline sampling of the biological condition of streams.  (§§ 780.19 24 
and 784.19) 25 

• Emphasizes that baseline data collection requirements apply to areas 26 
overlying the underground workings.  [§§ 701.5 (definition of adjacent area), 27 
783.19, and 783.24] 28 

2.1.1.5 Monitoring during Mining and Reclamation. 29 

• Requires that water monitoring plans be adequate to evaluate the impacts of 30 
the mining operation on groundwater and surface water and to determine in a 31 
timely manner whether corrective action is needed to prevent material damage 32 
to the hydrologic balance outside the permit area.  (§§ 780.23 and 784.23) 33 

• Requires that water monitoring plans include a sufficient number of 34 
monitoring sites within the zone of potential influence of the operation to 35 
evaluate the accuracy of the findings in the determination of the probable 36 
hydrologic consequences of the operation and to provide timely detection and 37 
correction of any adverse trends.  At a minimum, the plan must include 38 
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monitoring locations upgradient and downgradient of the operation.  1 
(§§ 780.23 and 784.23) 2 

• Requires that groundwater monitoring plans include monitoring wells in any 3 
existing underground mine workings with direct hydrologic connections to the 4 
site of the proposed operation.  (§§ 780.23 and 784.23) 5 

• Requires monitoring of a full suite of major cations and anions plus any other 6 
parameters needed to reflect local conditions and  CWA  requirements.  7 
(§§ 780.23, 784.23, 816.35, 816.36, 817.35, and 817.36) 8 

• Requires onsite monitoring of precipitation amounts using automatic 9 
recording devices.  (§§ 780.23 and 784.23) 10 

• For surface mines, requires that the groundwater monitoring plan include 11 
monitoring wells placed in the backfill.  (§ 780.23) 12 

• For underground mines, requires monitoring the elevation and quality of the 13 
underground mine pool after closure of the mine. (§§ 784.23 and 817.35) 14 

• Emphasizes that monitoring requirements apply to areas overlying the 15 
underground workings.  [§§ 701.5 (definition of adjacent area) and 784.35 16 
through 784.37] 17 

• Requires that surface-water and groundwater monitoring continue through 18 
final bond release and prohibits bond release until monitoring data indicate 19 
that there are no adverse hydrologic trends.  (§§ 816.35, 816.36, 817.35, 20 
817.36, 800.40, and 800.42) 21 

• Requires monitoring of the biological condition of streams.  (§§ 780.23, 22 
784.23, 816.37, and 817.37) 23 

• Requires that both the permittee and the regulatory authority review 24 
monitoring data to assess the accuracy of hydrologic impact predictions 25 
during the midterm review and permit renewal processes.  (§§ 774.15, 780.20, 26 
780.21, 784.20, and 784.21) 27 

2.1.1.6 Activities In or Near Streams. 28 

• Prohibits mining-related activities in or within 100 feet of perennial and 29 
intermittent streams unless the applicant demonstrates, and the regulatory 30 
authority finds, that the proposed activity would not (a) preclude any 31 
premining use or any designated use under the  CWA  of the affected stream 32 
segment following the completion of mining and reclamation, (b) have more 33 
than a de minimis impact on premining ecological function of the affected 34 
stream segment following the completion of mining and reclamation, (c) 35 
result in the conversion of the affected stream segment from intermittent to 36 
ephemeral or from perennial to either intermittent or ephemeral, and (d) cause 37 
or contribute to a violation of water quality standards.   (§§ 780.28, 784.28, 38 
816.57, and 817.57) 39 
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• Requires establishment of a 300-foot forested buffer on each side of the 1 
affected stream segment in previously forested areas or in areas that would 2 
revert to forest under natural succession, unless doing so is inconsistent with 3 
the postmining land use. (§§ 780.28 and 784.28) 4 

• The above requirements do not apply to an excess spoil fill or coal mine waste 5 
disposal facility that would cover a perennial or intermittent stream segment.  6 
Instead, the applicant must demonstrate, and the regulatory authority must 7 
find, that (a) there is no reasonable alternative to constructing the fill or other 8 
facility in a stream, after considering all alternatives within one haul road mile 9 
of the permit boundary; (b) the alternative selected must minimize the length 10 
of stream filled and have the least adverse impact on fish, wildlife, and related 11 
environmental values; (c) the fish and wildlife enhancement plan would fully 12 
offset any adverse impacts that the fill or other facility would have on fish, 13 
wildlife, and related environmental values; (d) construction of the fill or other 14 
facility would not result in more than a de minimis adverse impact on the 15 
aquatic ecology of streams or other water bodies outside the permit area; (e) 16 
the fill or other facility would not cause or contribute to a violation of water 17 
quality standards; and (f) the revegetation plan requires that the fill be 18 
reforested if the land is forested at the time of application or if it would revert 19 
to forest under conditions of natural succession.  (§§ 780.28 and 784.28) 20 

2.1.1.7 Mining Through or Diverting Streams. 21 

Note:  These requirements would apply in addition to the requirements in item 4 22 
for activities in or near streams. 23 

• Requires that the applicant demonstrate, and the regulatory authority find, that 24 
(a) there is no reasonable alternative that would avoid mining through or 25 
diverting the stream; (b) the operation has been designed to minimize the 26 
extent to which the stream will be mined through or diverted; and (c) the 27 
techniques in the reclamation plan will restore the physical form and 28 
ecological function of the affected stream segment, including recreating 29 
aquitards when necessary, 30 

• Requires restoration of both the physical form and ecological function of all 31 
stream segments that are mined through or diverted, with adequate bond to 32 
ensure restoration.  (§§ 780.28, 784.28, 816.57, and 817.57) 33 

• Requires establishment of a 300-foot forested buffer on each side of a diverted 34 
or restored stream segment in previously forested areas or in areas that would 35 
revert to forest under natural succession.  (§§ 780.28 and 784.28) 36 

2.1.1.8 Surface Configuration and Fills. 37 

• Incorporates the use of landforming principles into the definition of AOC and 38 
defines landforms and landforming.  Landforms are the natural physical 39 
features that comprise the terrain in terms of elevation, slope, orientation, 40 
exposed rock, soil type, water features, surface drainage pattern, etc. 41 
Landforming is a design and grading technique that attempts to replicate the 42 
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premining landforms by constructing slopes, drainageways, and other 1 
landforms that blend in with the natural surroundings in an environmentally 2 
compatible fashion.  (§ 701.5) 3 

• Provides that, to be considered within the limits of the AOC, the elevation of 4 
the reclaimed area of surface mines may not vary from the premining 5 
elevation at any point by more than ± 20%.  (§ 816.102) 6 

• Establishes requirements to regrade/reclaim mined land and other disturbed 7 
areas using landforming techniques to replicate natural features and the 8 
premining topography to the extent consistent with stability requirements and 9 
the postmining land use. (§§ 780.12, 784.12, 816.102, and 817.102) 10 

• Requires preparation of a digital terrain model of premining landforms as part 11 
of the permit application.  Also requires preparation of an updated model of 12 
backfilled and regraded areas and excess spoil fills and refuse piles annually 13 
and upon application for bond release, with exceptions for inactive operations, 14 
lands eligible for remining, and operations smaller than 40 acres.  (§§ 779.16, 15 
783.16, 816.102, and 817.102) 16 

• Allows the postmining elevation to exceed the original elevation when 17 
necessary to achieve maximum placement of spoil in the mined-out area or to 18 
create a more natural appearance for fills.  (§§ 780.12, 780.35, 784.12, 784.35, 19 
816.102, 816.105, and 817.102) 20 

• Requires that operations be designed to minimize the volume of excess spoil 21 
placed in fills and the length of stream segments buried by fills.  Also requires 22 
use of construction techniques that will minimize leaching of parameters of 23 
concern.  (§§ 780.35, 784.35, 816.71, 816.102, 817.71, and 817.102) 24 

• Requires that fills be constructed in controlled, compacted lifts of not more 25 
than 4 feet.  Durable rock fills and fills with rock core chimney drains are no 26 
longer allowed. (§§ 816.71 through 816.73 and 817.71 through 817.73) 27 

• Strengthens standards for rock underdrains in fills to improve long-term 28 
stability and function.  (§§ 816.71 and 817.71) 29 

• Prohibits construction of flat-topped fills unless necessary to achieve the 30 
approved postmining land use or to ensure stability.  Requires use of 31 
landforming principles to create a natural-looking topography on completed 32 
fills.  (§§ 816.71 and 817.71) 33 

• Requires construction of ephemeral streams on top of fills, where possible and 34 
consistent with stability and water quality considerations, by use of natural 35 
stream-channel design and construction techniques.  (§§ 816.71 and 817.71) 36 

• Requires daily logs of fill construction operations.  (§§ 816.71 and 817.71) 37 

2.1.1.9 Exceptions to Approximate Original Contour Restoration Requirements. 38 

• Requires that the applicant demonstrate, and the regulatory authority find, 39 
that, when compared with an operation on the same site designed in 40 
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accordance with AOC restoration requirements, a proposed mountaintop 1 
removal mining operation would not increase damage from flooding or result 2 
in increases in the amount or concentration of parameters of concern in 3 
discharges to groundwater or surface water. (§ 785.14) 4 

• Requires that the applicant demonstrate, and the regulatory authority find, that 5 
a proposed mountaintop removal mining operation would not adversely affect 6 
any existing or approved use of surface water or groundwater or any 7 
designated use of surface water under the  CWA.  (§ 785.14) 8 

• Provides that mountaintop removal mining operations must not damage 9 
natural watercourses, either within or outside the permit area. (§§ 785.14 and 10 
824.11) 11 

• Requires that the applicant demonstrate, and the regulatory authority find, that 12 
approval of a steep-slope AOC restoration variance would result in lesser 13 
adverse impacts to perennial and intermittent streams within the proposed 14 
permit area and to the aquatic ecology of the cumulative impact area than if 15 
the site were restored to the AOC.  (§ 785.16) 16 

• Prohibits approval of a steep-slope AOC restoration variance if doing so 17 
would result in construction of an excess spoil fill in a perennial or 18 
intermittent stream.  (§ 785.16) 19 

• Requires that the permittee post bond in an amount adequate to cover the cost 20 
of restoring the site to the AOC if the approved postmining land use is not 21 
implemented within the revegetation responsibility period. (§ 785.16) 22 

2.1.1.10 Revegetation and Soil Management. 23 

• Incorporates selected principles of the Forestry Reclamation Approach, 24 
including minimization of compaction of the root zone. (§§ 779.19, 779.21, 25 
780.12, 783.19, 783.21, 784.12, 816.22, 816.111, 816.116, 817.22, 816.111, 26 
and 817.116) 27 

• Requires that all reclaimed lands be revegetated with native species, 28 
regardless of the postmining land use, unless native species are inconsistent 29 
with that use and the use is actually implemented before the end of the 30 
revegetation responsibility period. (§§ 780.12, 784.12, 816.111, 816.116, 31 
817.111, and 817.116) 32 

• Requires that revegetation success standards be based upon the requirement to 33 
restore the land to a condition in which it is capable of supporting a variety of 34 
uses, not merely a single postmining land use. (§§ 816.116 and 817.116) 35 

• Requires reforestation of land that was previously forested or that would 36 
revert to forest under natural succession.  This requirement includes excess 37 
spoil fills. (§§ 780.12, 780.28, 784.12, 784.28, 816.111, 816.116, 817.111, 38 
and 817.116) 39 

• Requires salvage and redistribution of organic materials, including vegetative 40 
debris, to control erosion, promote growth of vegetation, serve as a source of 41 
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native plant seeds and organisms, and increase the moisture retention 1 
capability of the soil.  (§§ 780.12, 784.12, 816.22, and 817.22) 2 

• Establishes stricter standards for use of soil substitutes and for demonstration 3 
of proper redistribution of soil materials.  (§§ 780.12, 784.12, 816.22, and 4 
817.22) 5 

• Expands requirements for salvage of topsoil to include subsoil, based on root 6 
zone requirements of the revegetation to be established on the reclaimed area. 7 
(§§ 780.12, 784.12, 816.22, and 817.22) 8 

2.1.1.11 Fish and Wildlife Protection and Enhancement. 9 

• Establishes new mandatory fish and wildlife protection and enhancement 10 
requirements.  Those requirements include establishment of a 300-foot buffer 11 
zone for perennial and intermittent streams.  If the buffer zone is disturbed, it 12 
must be replanted with native trees and shrubs or other native species.   13 
(§§ 780.16, 784.16, 816.97, and 817.97) 14 

• Adds provisions requiring enhancement of fish and wildlife outside the 15 
mined-out area under certain conditions to offset adverse impacts within the 16 
mined-out area. (§§ 780.16 and 784.16) 17 

• Adds provisions whereby the regulatory authority, in consultation with state 18 
and federal fish and wildlife and  CWA agencies, may prohibit disturbance of 19 
areas within the proposed permit boundaries that have exceptionally high 20 
value for fish and wildlife. [§§ 779.20(e) and 783.20(e)] 21 

2.1.1.12 Miscellaneous 22 

• Adds a requirement for a detailed surface-water control plan to prevent 23 
flooding and other adverse offsite impacts.  (§§ 780.29 and 784.29) 24 

• Adds a requirement for an engineer to examine and certify the functionality of 25 
the surface-water control system after every significant precipitation event.  26 
(§§ 816.34 and 817.34) 27 

• Requires that the SMCRA regulatory authority consult with the  CWA  28 
permitting authorities to coordinate the SMCRA permitting process and 29 
baseline data collection and monitoring requirements with  CWA  permitting 30 
activities and requirements to the extent practicable and consistent with 31 
consistent with each agency’s statutory authority and responsibilities.  32 
(§§ 773.5, 780.19, 780.23, 784.19, and 784.23) 33 

• Requires that permit applications be submitted in an electronic format to 34 
facilitate sharing among agencies and promote public participation.  35 
(§ 777.15) 36 

• Requires establishment of trust funds or annuities to provide financial 37 
assurance for treatment of postmining discharges in perpetuity.  (§ 800.18) 38 

• Provides that a change from one postmining land use that the site was capable 39 
of supporting before mining to another use that the site was capable of 40 
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supporting before mining is not subject to the requirements governing 1 
approval of alternative postmining land uses, which would be limited to 2 
approval of higher or better uses.  (§§ 780.24 and 784.24) 3 

• Requires that an applicant for an alternative (higher or better) postmining land 4 
use demonstrate, and the regulatory authority find, that the proposed use 5 
would not adversely affect any existing or approved use of surface water or 6 
groundwater or any designated use of surface water under the  CWA and, 7 
when compared with the conditions that would exist otherwise, would not 8 
result in increased damage from flooding. (§§ 780.24 and 784.24) 9 

• Requires that an applicant for an alternative (higher or better) postmining land 10 
use provide additional documentation that the proposed use will be achieved 11 
after mining and reclamation.  (§§ 780.24 and 784.24) 12 

• Places additional restrictions on retention of mining-related structures.  13 
Requires that the size and characteristics of the structure be consistent with 14 
and proportional to the needs of the postmining land use, that the bond amount 15 
include the cost of removing the structure and reclaiming the land upon which 16 
it is located, and that the permittee remove the structure if it is not in use by 17 
the end of the revegetation responsibility period. (§§ 780.24 and 784.24) 18 

• Adds specificity to the provisions concerning identification of alternative 19 
water sources and replacement of damaged water supplies.  (§§ 780.22(b), 20 
784.22(b), 816.40, and 817.40) 21 

Table 2-1 serves as a side-by side comparison of the existing regulatory conditions and the 22 
proposed Stream Protection Rule. 23 

Table 2-1: Side-by-Side Comparison of Status Quo and Proposed Stream Protection Rule 24 

PRINCIPAL 
ELEMENT 

 
BASELINE (EXISTING) 

 
PROPOSED RULE 

Stream Definition 
The current hydrologic-centric approach 
based on hydrologic conditions and 
watershed size 

An approach based on hydrologic, biologic, and 
physical characteristics of streams with no 
drainage area criteria 

Baseline Data 
and Analysis 

The current collection of data on a limited 
suite of chemical and geologic data related 
to groundwater and surface water sources 
and limited biological characterization 

Sampling over a 12 month period for a full 
suite of chemicals; continuous flow 
measurements; and documentation of sediment, 
meteorology, stream form and function, and 
aquatic organisms from intermittent and 
perennial streams 

Material Damage 
Definition 

None.  Preamble specifies that each state 
should develop criteria for material damage 
to the hydrologic balance outside the permit 
area and that OSM considers compliance 
with water-quality standards and effluent 
limitations as the only fixed criterion.  48 
FR 43973, col. 1, September 26, 1983. 

Defining “material damage” as a measurable 
adverse impact on water quality or quantity or 
designated use in an intermittent or perennial 
stream 
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PRINCIPAL 
ELEMENT 

 
BASELINE (EXISTING) 

 
PROPOSED RULE 

Activities In or 
Near Streams  

A prohibition on mining activities within 
100 feet of streams, unless a disturbance is 
unavoidable or involves placement of a fill 
in the stream 

A prohibition on mining activities within 100 
feet of intermittent and perennial stream, with 
an allowance for fills under certain 
circumstances 

Mining Through 
Streams  

A requirement that all stream diversions 
and restored stream channels must use 
natural channel design techniques to restore 
or approximate pre-mining stream channel 
characteristics 

Allowance of mining through intermittent or 
perennial streams if stream form and function 
can be restored 

Monitoring 
During Mining 
and Reclamation 

Monitoring of surface and ground waters 
for a limited suite of parameters that does 
not include a biological component; 
quarterly basis, but can be waived by the 
regulatory authority 

Similar to 2nd bullet above, except that 
monitoring would not have to continue until 
restoration of the stream community had been 
demonstrated 

Corrective Action 
Thresholds 

Current regulations do require specific 
Corrective Action Thresholds, but require 
only that the permittee take action to correct 
noncompliance with permit conditions, 
water quality laws or regulations 

The regulatory authority would establish 
Corrective Action Thresholds based on 
monitoring data that indicate environmental 
degradation prior to reach material damage; 
data would be reviewed quarterly 

Surface 
Configuration 
and Fills 

Current regulations do not specifically 
address landforming principles, but rather 
require that disturbed areas be backfilled 
and restored to AOC, with certain 
exceptions.  Excess spoil should be 
minimized, with the maximum amount 
returned to the mined-out area.  Placement 
of excess spoil and coal mine waste in 
intermittent and perennial streams must be 
avoided if possible or a range of 
alternatives identified to minimize impacts 
to fish, wildlife, and related environmental 
values 

Similar to the 3rd bullet above, except that it 
would not adopt the AOC 20% rule and 
postmining elevations could not exceed pre-
mining elevations based on restoration of pre-
mining topographic landforms.  Instead, 
tolerances for AOC configuration would be 
defined to allow AOC to be met in certain 
circumstances where pre-mining elevations 
would be exceeded.  Additionally, regulatory 
authorities would set fill optimization policies 
based on topography and other site specific 
issues 

AOC Exceptions 

Current regulations allow AOC exceptions 
for mountaintop removal operations, 
subject to several requirements including no 
damage to natural water courses.  AOC 
exceptions are also allowed for steep-slope 
mining operations provided the watershed 
will be improved to pre-mining conditions 
or conditions that would have existed had 
the areas been restored to AOC 

Same as 3rd bullet above, except that the 
regulatory would not have to make a specific 
determination that the PMLU are achievable 
and feasible.  Inclusion in the permit and 
reclamation plan is sufficient.  AOC - steep 
slope: 785.16 (a) 8, cannot place fill in 
perennial or intermittent streams unless 
sufficient bond is in place to return to AOC if 
PMLU is not achieved by revegetation time 
limit requirement 

Revegetation and 
Topsoil 
Management 

Current regulations require revegetation in 
accordance with pre-mining land use or an 
approved PMLU 

Same as 3rd bullet above, except that 
reforestation is required with exceptions in 
816.11(a).for areas that had been forested at 
PAP or would revert to forest   
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PRINCIPAL 
ELEMENT 

 
BASELINE (EXISTING) 

 
PROPOSED RULE 

Fish and Wildlife 
Protection and 
Enhancement 

Under current regulations, the mine 
operator must minimize disturbances and 
adverse impacts on fish, wildlife, and 
related environmental values, particularly 
habitats of unusually high value for fish and 
wildlife.  The mining operator must avoid 
disturbances, restore, or replace wetlands, 
riparian vegetation along rivers, streams, 
ponds, and lakes, Enhancement of all 
required if practicable.  Mining activities 
cannot jeopardize endangered or threatened 
species, or destroy or adversely modify 
designated critical habitat.  Where fish and 
wildlife habitat is the PMLU, select plant 
material based on value to the expected fish 
and wildlife 

Same as 2nd bullet above, except that 
enhancement requirements would relate to 
mining activities that impact intermittent and 
perennial streams, not ephemeral streams.  
Enhancement activities would still occur in the 
same watershed as available or on the permitted 
area or allowed outside the watershed if no 
enhancement activities exist within the 
watershed. If outside the affected watershed, 
then enhancement would occur within the 
closest adjacent watershed 

 1 

2.2 RATIONALE BASED ON INTENDED ENVIRONMENTAL 2 

IMPROVEMENTS 3 

The need for the SPR based on four broad elements: 4 

Need to Examine Rules and Regulations 5 

OSM is proposing revisions to its rules and regulations to address gaps and ambiguities that 6 
weaken the agency’s ability to accomplish its mission of protecting society and the environment 7 
from the adverse effects of surface coal mining operations.  It is necessary, therefore, that the 8 
agency examine several provisions of its rules and regulations to ensure they protect the Nation’s 9 
streams from the adverse effects of surface coal mining operations. 10 

Need to Provide Clarification or Definitions 11 

Some current rules and regulations have been subject to uneven interpretation and 12 
implementation by the regulated community, as well as by the state regulatory agencies charged 13 
with issuing and enforcing permits within their jurisdictions.  As a result, surface coal mining 14 
activities in one state may not provide the same degree of protection for environmental 15 
resources, in particular streams, as in others.  Thus, there is a need to strengthen and clarify 16 
regulations related to permitting. 17 

Need to Extend Protections/Rules Nationwide 18 

SMCRA requires and the public expects that streams will be protected regardless of where they 19 
exist.  Previous attention to this issue has focused on the central Appalachian region of the U.S., 20 
but OSM has determined that this focus is not fair, appropriate, or scientifically valid or 21 
consistent with the principles of SMCRA. Streams are ecologically significant regardless of the 22 
region where they are located. Therefore, there is a need to revise the regulations to minimize the 23 
adverse effects of surface coal mining operations on streams. 24 
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Need to Provide Consistency/Enforceability Based on Science 1 

As the federal agency responsible for SMCRA, OSM must ensure that its rules and regulations 2 
contribute to an overall regulatory environment that is scientifically valid, consistent, 3 
implementable, and enforceable. 4 

2.3 EXISTING REGULATORY BASELINE ASSESSMENT 5 

Background 6 

The SMCRA was enacted in 1977, in part, to “establish a nationwide program to protect society 7 
and the environment from the adverse effects of surface coal mining operations.”  SMCRA 8 
requires the Secretary, acting through OSM, to promulgate rules and regulations necessary to 9 
carry out the purposes of the law.   OSM is also mindful of its mandate to “assure that the coal 10 
supply essential to the Nation’s energy requirements, and to its economic and social well-being 11 
is provided and [to] strike a balance between protection of the environment and agricultural 12 
productivity and the Nation’s need for coal as an essential source of energy.” 13 

Specific to stream protection, SMCRA section 515(b)(10(B)(i) requires, among other things, that 14 
surface coal mining operations be conducted so as to prevent, to the extent possible using the 15 
best technology currently available, additional contributions of suspended solids to streamflow or 16 
runoff outside the permit area. SMCRA section 515(b)(24) provides that to the extent possible 17 
using the best technology currently available, surface coal mining and reclamation operations 18 
must minimize disturbances and adverse impacts of the operation on fish, wildlife, and related 19 
environmental values, and achieve enhancement of such resources where practicable. 20 

Stream Buffer Zone Rules 21 

In implementing these provisions, OSM developed what became known as a stream buffer zone 22 
rule, which went through three iterations from 1977 to 1983.  While historically, both OSM and 23 
the state regulatory authorities have applied the stream buffer zone rule as allowing the 24 
placement of excess spoil fills, refuse piles, slurry impoundments, and sedimentation ponds in 25 
intermittent and perennial streams, there is considerable controversy over the proper 26 
interpretation of the existing stream buffer zone rule as it applies to placement of fill material in 27 
or near perennial and intermittent streams.  Some interpretations of the existing rule are at odds 28 
with the underlying provisions of SMCRA or near perennial and intermittent streams.  Some 29 
interpretations of the existing rule are at odds with the underlying provisions of SMCRA.  Some 30 
interpretations of the existing rule are at odds with the underlying provisions of SMCRA. 31 

The interpretation of the 1983 stream buffer zone rule was challenged in the late 1990s and the 32 
early 2000s, following OSM’s first written interpretation of the rule in a document entitled 33 
“Summary Report-West Virginia Permit Review-Vandalia Resources, Inc. Permit No. S-2007-34 
98.”  Through this document, OSM stated that the stream buffer zone does not apply to the 35 
footprint of a fill placed in a perennial or intermittent stream as part of a surface coal mining 36 
operation. 37 

In July 1998, plaintiffs filed a lawsuit challenging this interpretation, and contending that 38 
SMCRA and the CWA were being improperly applied by the state regulatory authority, the West 39 
Virginia Department of Environmental Protection (WVDEP), and the Army Corps of Engineers 40 
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(COE) respectively.  Bragg v. Robertson, 72 F.Supp.2d 642 (S.D. W.V. 1999).  With respect to 1 
the stream buffer zone rule, the plaintiffs in Bragg v. Robertson, argued that the rule allowed 2 
mining activities through or within the buffer zone for a perennial or intermittent stream only if 3 
the activities were minor incursions and that the rule forbade substantial segments of the stream 4 
to be buried underneath excess spoil fills or other mining-related structures. 5 

The parties settled the CWA issues in December 1998, and in 1999, WVDEP entered into a 6 
consent decree following discussions with the plaintiffs regarding its implementation of the 7 
SMCRA program.  On the remaining stream buffer zone issue, the U.S. District Court for the 8 
Southern District of West Virginia ruled in favor of the plaintiffs on October 20, 1999, holding 9 
that the stream buffer zone applied to all segments of a stream as a whole. On appeal, the U.S. 10 
Court of Appeals for the Fourth Circuit reversed the district court’s opinion, citing lack of 11 
jurisdiction under the Eleventh Amendment to the U.S. Constitution and failed to reach the 12 
merits of the holding applicable to the stream buffer zone issue. Bragg v. West Virginia Coal 13 
Association, 248 F.3d 275, 296 (4th Cir. 2001), cert. denied, 534 U.S. 1113 (2002). 14 

In 2002, in Kentuckians for the Commonwealth, Inc. v. Rivenburgh, plaintiffs sued the COE 15 
alleging that the COE authorized the disposal of overburden waste from surface coal mining 16 
operations into streams in violation of Section 404 of the CWA. 204 F.Supp.2d 927 (S.D.W.V. 17 
2002).  Again, the U.S. District Court for the Southern District of West Virginia found in favor 18 
of the plaintiffs, stating, “SMCRA contains no provision authorizing disposal of overburden 19 
waste in streams, a conclusion further supported by the buffer zone rule.” Id. at 942.  In addition, 20 
the court held that the approval of waste disposal as fill material was beyond the authority of 21 
either the COE or the USEPA and issued an injunction prohibiting the COE from issuing CWA 22 
section 404 permits in the COE’s Huntington district where the fill had no “constructive 23 
purpose.”  Id. at 942-43. 24 

The government appealed this decision to the U.S. Court of Appeals for the Fourth Circuit, 25 
which rejected the district court’s interpretation, stating, “SMCRA does not prohibit the 26 
discharge of surface coal mining excess spoil in waters of the United States.”  Kentuckians for 27 
the Commonwealth, Inc. v. Rivenburgh, 317 F.3d 425, 422 (4th Cir. 2003).  The court further 28 
found that regulating valley fills was consistent with both the regulation and the statute, rejected 29 
the district court's conclusion that the statute only authorized issuance of permits under CWA 30 
Section 404 for “beneficial” fills, and held that neither the statute nor the 1977 regulation 31 
prohibited the COE from authorizing valley fills for waste disposal purposes under CWA Section 32 
404, while rejecting the injunction issued by the district court as overly broad. 33 

Mountaintop Removal and Valley Fill EIS and Bragg Settlement 34 

As a result of the settlement on the CWA issues in the Bragg decision, the agencies agreed to 35 
prepare an EIS on a proposal to consider developing agency policies, guidance, and coordinated 36 
agency decision-making processes to minimize the environmental effects of mountaintop 37 
removal and valley fills.  As part of the EIS process, the agencies conducted or funded over 30 38 
studies documenting the impacts of mountaintop removal mining and excess spoil disposal in 39 
valley fills. 40 

As part of a fill inventory conducted for the EIS, the agencies found that while the average 41 
number of fills per year had actually decreased in the period from 1995 to 1998 compared to 42 
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1985 to 1989 and 1990 to 1994, the average size of the fills had increased by 72 percent with the 1 
average length of stream impacts increasing by over 224 percent.  Another study found that 2 
almost 1200 miles of headwater streams were directly impacted by surface coal mining operation 3 
from 1992 to 2002, and that 724 miles of stream were covered by valley fills in the period from 4 
1985 to 2001. 5 

The Final Programmatic EIS coming out of the Bragg litigation was completed in 2005 and is 6 
available at http://www.epa.gov/region3/mtntop/eis2005.htm. 7 

Other Agency Initiatives 8 

Even before the stream buffer zone rule litigation, in 1997, the U.S. Fish and Wildlife Service 9 
(USFWS) undertook an informal inventory of stream impacts resulting from valley fills and 10 
sediment ponds in West Virginia, Kentucky, and Virginia. The next year, the USEPA, COE, 11 
OSM, and USFWS, after meeting to discuss mountaintop removal and valley fills at an USEPA 12 
Region 3 forum called “Federal Regulatory Operations Group,” issued a statement of mutual 13 
intent agreeing to study impacts from and regulatory controls on mountaintop removal and valley 14 
fills. 15 

As part of routine oversight activities and separate from the mountaintop removal/valley fill EIS, 16 
OSM conducted studies in Kentucky, Virginia, and West Virginia to determine how the 17 
regulatory authorities were administering the SMCRA programs regarding AOC and postmining 18 
land use requirements.  When permit files and reclaimed mines were examined, OSM found it 19 
difficult to distinguish between the reclamation configuration of mines that were not reclaimed to 20 
AOC and the reclamation configuration of mines that were reclaimed to AOC. 21 

There were no clear differences in the number and size of the excess spoil fills, and non-AOC 22 
mines should typically have larger or more numerous fills.  OSM determined that typically, coal 23 
mine operators could have retained more spoil on mined-out areas under applicable AOC 24 
requirements than they were actually retaining. 25 

OSM also found that in many instances coal mine operators were overestimating the anticipated 26 
volume of excess spoil.  As a result, OSM concluded that coal companies were designing fills 27 
larger than necessary to accommodate the anticipated excess spoil. Where fills are larger than 28 
needed, more land outside the coal extraction area is disturbed. OSM attributed these problems, 29 
in part, to lack of or inadequate regulatory guidance. As a result, OSM recommended that each 30 
regulatory authority work with the agency to develop enhanced guidance on material balance 31 
determinations, spoil management, and AOC, which Kentucky, West Virginia, and Virginia did. 32 
69 FR 1036, 1038 (January 7, 2004). 33 

2004 and 2008 Stream Buffer Zone Rules 34 

Although Kentucky, Virginia, and West Virginia developed enhanced guidance to optimize fill 35 
placement, OSM determined that although most excess spoil is attributable to steep slope mining 36 
in Appalachia, excess spoil was also generated from surface mining activities throughout the 37 
country and thus a revision to the national regulatory program was necessary. 38 

In its notice to initiate a rulemaking regarding excess spoil, stream buffer zones, and diversions, 39 
OSM noted that existing regulations focused on the stability of excess spoil material and erosion 40 
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control, but did not adequately address SMCRA’s requirement under section 515(b)(22)(I) to 1 
place all spoil material so that all other provisions of SMCRA are met, which would include 2 
hydrologic balance, water quality, revegetation, and other performance standards.  69 FR 1036, 3 
1038 (January 7, 2004).   Therefore, OSM sought to undertake this rulemaking to ensure the 4 
minimization of the volume of excess spoil and the effects to the hydrologic balance, fish, 5 
wildlife, and other environmental resources. 6 

Taking these considerations into account, OSM published a proposed “excess spoil/stream buffer 7 
zone” rule in the Federal Register on January 7, 2004.  69 FR 1036.  In the same notice, OSM 8 
also announced the availability of the draft environmental impact assessment for the proposed 9 
rule, which concluded preliminarily that the changes it was proposing would have no significant 10 
impacts on the human environment and that a finding of no significant impact would likely be 11 
prepared upon finalizing the environmental assessment. 12 

After receiving many comments on the draft environmental assessment and further 13 
consideration, OSM concluded that further analysis of the effects on the human environment was 14 
warranted. On June 16, 2005, OSM announced in the Federal Register (70 FR 35112) that the 15 
agency would prepare an EIS to analyze the effects of the rulemaking initiative, and asked for 16 
the public’s suggestions on the issues and alternatives to be examined. 17 

Litigation 18 

Following a public comment and several public meetings, OSM announced the availability of the 19 
proposed excess spoil minimization-stream buffer zone rule and its associated draft EIS on 20 
August 24, 2007.  On December 12, 2008, OSM published a final rule modifying the 21 
circumstances under which mining activities may be conducted in or near perennial or 22 
intermittent streams.  The rule took effect on January 12, 2009 and was challenged by a total of 23 
nine organizations in two separate complaints filed on December 22, 2008 and January 12, 2009:  24 
Coal River Mountain Watch, et al. v. Salazar and National Parks Conservation Ass’n v. Salazar.  25 
A settlement agreement was signed by the parties on March 19, 2010, by which OSM agreed to 26 
use best efforts to sign a proposed rule by February 28, 2011 and a final rule by June 29, 2012, 27 
and to consult with FWS pursuant to the Endangered Species Act, as appropriate prior to signing 28 
the final action.  On April 2, 2010, the court granted the parties’ motion to hold the judicial 29 
proceedings in abeyance. 30 

Memorandum of Understanding – June 2009 31 

On June 11, 2009, OSM, EPA, and the U.S. Army (representing the Corps of Engineers) entered 32 
into a Memorandum of Understanding (MOU).    One purpose of the MOU was to establish an 33 
Interagency Action Plan (IAP) to reduce the harmful environmental consequences of surface coal 34 
mining operations in the Appalachian region, while ensuring future mining remains consistent 35 
with federal law.  The IAP’s elements include short-term actions to minimize the adverse 36 
environmental effects of Appalachian surface coal mining; a commitment to undertake longer-37 
term regulatory actions related to Appalachian surface coal mining; coordinated reviews of 38 
permit applications under the CWA and SMCRA; and a commitment to engage in robust public 39 
participation. 40 
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Pursuant to the MOU, in the short term, OSM agreed to issue guidance clarifying application of 1 
the 1983 Stream Buffer Zone Rule, if the 2008 Stream Buffer Zone (SBZ) was vacated by the 2 
U.S. district court as requested by the Secretary of the Interior.  OSM also agreed to reevaluate 3 
its oversight of state regulatory programs and to remove impediments to its ability to require 4 
correction of permit defects.  In the long term, OSM agreed to consider revisions to key 5 
provisions of SMCRA, including the Stream Buffer Zone rule and AOC requirements. 6 

Nationwide Permit 21 7 

As part of the MOU, the COE agreed to issue a public notice to seek comment on the proposed 8 
action to modify Nationwide Permit 21 (NWP 21) to preclude its use in the Appalachian region, 9 
which it published in the Federal Register on July 15, 2009.  NWP 21 authorizes the discharge of 10 
dredged or fill material from surface coal mining operations into waters of the United States and 11 
is issued under section 404(e) of the CWA. 12 

Section 404(e) authorizes the COE to issue general permits on a nationwide basis for categories 13 
of activities involving the discharge of dredged or fill material, such as surface coal mining, 14 
where the activities are similar in nature and cause only minimal adverse effect when performed 15 
separately and minimal cumulative effects on the environment.  First issued in 1982, the current 16 
version of NWP 21 was issued on March 12, 2007, and authorizes “discharges of dredged or fill 17 
material into waters of the United States associated with surface coal mining and reclamation 18 
operations provided the activities are already authorized, or are currently being processed as part 19 
of an integrated permit processing procedure, by the Department of Interior (DOI), Office of 20 
Surface Mining (OSM), or by states with approved programs under Title V of the Surface 21 
Mining Control and Reclamation Act of 1977.” 22 

In lieu of issuing a general permit such as NWP 21, the COE is also authorized to issue 23 
individual permits under section 404(a) of the CWA for discharges of dredged or fill material 24 
that occur at “specified disposal sites.”  Public notice and an opportunity for public hearings 25 
must be afforded prior to issuance of an individual permit under section 404(a), and the permit 26 
must comply with section 404(b)(1) guidelines. 27 

After notice and over 23,000 public comments on the COE’s July 15, 2009, Federal Register 28 
notice, the COE issued notice on June 18, 2010 that effective immediately, it was suspending use 29 
of NWP 21 in six Appalachian states:  Kentucky, Virginia, West Virginia, Pennsylvania, Ohio, 30 
and Tennessee.  The COE reasoned that: 31 

“Using the individual permit process for those activities will provide more information for the 32 
Corps to consider in making decisions on these permit applications because of increased public 33 
involvement, such as the opportunity to comment on public notices for individual surface coal 34 
mining activities in Appalachia. This additional information could help improve not only the 35 
Corps analysis of potential individual and cumulative adverse effects of the proposed activity on 36 
the aquatic environment, but also on the potential adverse effects on other public interest review 37 
factors listed at 33 Code of Federal Regulations (CFR) 320.4(a)(1), such as conservation, 38 
aesthetics, economics, land use, recreation, fish and wildlife values, energy needs, and general 39 
considerations of property ownership, to the extent that those public interest factors are relevant 40 
to waters of the United States subject to CWA jurisdiction and within the Corps Federal control 41 
and responsibility.”  75 FR 34711, 34713 (June 18, 2010) 42 
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 1 
As a result, surface mining operations in these states are required to obtain individual permits 2 
from the COE in order to discharge dredged or fill material from surface coal mining operations 3 
into waters of the United States.  NWP 21 activities already approved prior to this notice 4 
continue to be authorized until the current NWP 21 expires on March 18, 2012, but these 5 
authorizations cannot be modified to allow additional discharges.  NWP 21 is still in effect in the 6 
remainder of the country. 7 

Advance Notice of Proposed Rulemaking 8 

On November 30, 2009, OSM published an Advance Notice of Proposed Rulemaking (ANPR) 9 
nine soliciting comments on ten potential rulemaking alternatives.  The agency also invited the 10 
public to identify other rules that the OSM should consider revising, and it announced its intent 11 
to prepare an EIS to supplement the EIS that was prepared for the 2008 SBZ rule. OSM received 12 
approximately 32,750 comments during the 30-day comment period. After evaluating the 13 
comments, the agency determined that development of a comprehensive stream protection rule 14 
would be the most appropriate and effective method of achieving the goals set forth in SMCRA, 15 
as well as the MOU and ANPR.  It also concluded that the new rule should not be limited to the 16 
Appalachian surface coal mining region, but be applicable nationwide. The broader scope of the 17 
new stream protection rule required that the agency prepare a new EIS rather than supplement 18 
the one prepared for the 2008 SBZ rule. 19 

Notices of Intent – Stream Protection Rule 20 

On April 30, 2010, OSM published notice of its intent to prepare an EIS to analyze the effects of 21 
potential revisions to its rules and regulations under SMCRA to improve the protection of 22 
streams from the adverse impacts of surface coal mining operations.   The agency set forth 23 
eleven principal elements under consideration as part of its revisions to various SMCRA rules 24 
and regulations.  Those principal elements are discussed in a subsequent section of this chapter.  25 
OSM received 25 comments during the 30-day comment period ending June 1, 2010. 26 

On June 18, 2010, OSM re-opened the scoping period in order to offer the public additional 27 
opportunities to provide comment on the scope of the EIS and revisions to the SMCRA rules and 28 
regulations.  In addition to extending the scoping period by 45 days to July 30, 2010, the agency 29 
also announced its intent to host nine public scoping open houses in coal producing regions 30 
across the U.S.  The Notice of Intent also expanded on the eleven principal elements by 31 
including possible alternatives for each element.  The results of these scoping efforts are 32 
summarized in a subsequent section of this chapter. 33 

2.4 ALTERNATIVE REGULATORY APPROACHES  34 

The consideration of various regulatory approaches is an aspect of the SPR RIA. Each of these 35 
alternatives is defined below. 36 

When a statute establishes a specific regulatory requirement and the agency is considering a 37 
more stringent standard, it is important to examine the benefits and costs of reasonable 38 
alternatives that reflect the range of the agency's statutory discretion, including the specific 39 
statutory requirement. 40 
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The RIA examines three alternatives, which have been requested by the Office of Management 1 
and Budget (OMB) because of the expected significance of the SPR’s economic impact. The 2 
baseline or no action alternative, the most stringent version of the rule, and the proposed or 3 
preferred version of the rule are assessed in the RIA.  The Alternatives are 4 

1. The current state of the SMCRA regulations pertaining to each of the 11 principal 5 
elements.  This represents the baseline for comparison with other alternatives. 6 

2. Provisions or approaches that are considered the most protective of natural resources 7 
among the alternatives.  These provisions impose a substantially increased administrative 8 
and economic burden on the mining industry. 9 

3. OSM’s Proposed SPR.  The Proposed SPR attempts to balance the protection of natural 10 
resources with imposing a reasonable administrative and economic burden on the coal 11 
mining industry. 12 

2.5 ECONOMIC JUSTIFICATION FOR THE RULE 13 

Market Failure 14 

Market failure is defined as the inability of markets to reflect the full social costs or benefits of a 15 
good, service, or state of the world. Therefore, when markets fail, the result will be inefficient or 16 
unfavorable allocation of resources.   Since economic theory wants to achieve efficiency, 17 
environmental economics is used as a tool to find a balance in the world’s system of resource 18 
use. 19 

The key to the environmental economics approach is that there is value from the environment 20 
and value from the economic activity. The goal is to balance the economic activity with 21 
environmental degradation by taking all costs and benefits into account. This balancing is central 22 
to OSM’s mission in regulating coal mining activities across the country, and this proposed rule 23 
must ensure that economy and environment are balanced in the context of future coal mining 24 
activities. 25 

Economic Justification within Environmental Economics 26 

As part of the economic justification of the SPR, it is important to examine the externalities 27 
(economic costs and benefits of coal mining that adversely affect the environment and are not 28 
reflected in prices) under its current regulatory environment. Hard data on the overall economic 29 
costs and benefits of current regulatory environment related to coal mining is not easy obtain. 30 
Several available studies and reports discussing the economic costs and benefits of coal mining 31 
are reviewed below. 32 

Indications of the Economic Costs of Coal in the Current Regulatory Environment 33 

In economics, an external cost, or externality, is a negative effect of an economic activity on a 34 
third party. When coal is mined and used to generate electric power, external costs include the 35 
impacts of water pollution, toxic coal waste, air pollution, and the long-term damage to 36 
ecosystems and human health. 37 
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According to the National Academies of Sciences, burning coal to generate electricity in the U.S. 1 
causes about $62 billion a year in “hidden costs” for environmental damage, not including 2 
expenses related to global warming. This cost was part of $120 billion the group identified as 3 
total damages from the use of energy in 2005, according to a 2009 report by the Academy’s 4 
National Research Council.4 5 

External costs of coal mining and power generation include the following:5 6 

• Reduction in life expectancy (particulates, sulfur dioxide, ozone, heavy 7 
metals, benzene, radionuclides, etc.) 8 

• Respiratory hospital admissions (particulates, ozone, sulfur dioxide) 9 

• Congestive heart failure (particulates and carbon monoxide) 10 

• Non-fatal cancer, osteoporosis, ataxia, renal dysfunction (benzene, 11 
radionuclines, heavy metal, etc.) 12 

• Chronic bronchitis, asthma attacks, etc. (particulates, ozone) 13 

• Loss of IQ (mercury) 14 

• Degradation and soiling of buildings (sulfur dioxide, acid deposition, 15 
particulates) 16 

• Reduction of crop yields (NOx, sulfur dioxide, ozone, acid deposition); some 17 
emissions may also have a fertilizing effect (nitrogen and sulfur deposition) 18 

• Global warming (carbon dioxide, methane, nitrous oxide) 19 

• Ecosystem loss and degradation 20 

A 2010 report from the Clean Air Task Force, The Toll From Coal found that, in the United 21 
States, particle pollution from existing coal power plants is expected to cause some 13,200 22 
premature deaths in 2010, as well as 9,700 additional hospitalizations and 20,000 heart attacks.6 23 

Estimated mortality figures for 2010 have Pennsylvania leading the nation with 1,359 premature 24 
deaths, 1,016 people admitted to the hospital, and 2,298 additional heart attacks. Ohio comes in 25 
second with 1,221 additional premature deaths; New York takes third with 945 dead from coal 26 
pollution. Per capita, the figures change slightly: West Virginia is first in the nation, with an 27 
estimated 14.7 coal-related deaths per 100,000 adults. Pennsylvania and Ohio tie for second, 28 
with 13.9; Kentucky comes in third at 12.6. 29 

The report found that the total monetized value of these adverse health impacts amounts to more 30 
than $100 billion per year. This burden is not distributed evenly across the population. Adverse 31 
impacts are especially severe for the elderly, children, and those with respiratory disease. In 32 
addition, the poor, minority groups, and people who live in areas downwind of multiple power 33 

                                                 
4 National Research Council, Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use, 

Washington, DC, 2009. 
5 Source: http://www.sourcewatch.org/index.php?title=External_costs_of_coal#Types_of_external_costs, accessed 

on January 3, 2011. 
6 Source: http://www.catf.us/resources/publications/view/138, accessed on January 3, 2011. 
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plants are likely to be disproportionately exposed to the health risks and costs of fine particle 1 
pollution. 2 

Every year China is spends $250 billion in hidden costs due to its reliance on coal, according to a 3 
report compiled over three years by top Chinese economists. These hidden costs are in the form 4 
of both environmental degradation and social ills. The True Cost of Coal in China, 5 
commissioned by Greenpeace China, World Wildlife Foundation, and the Energy Foundation, 6 
examines the economic costs of China’s continued reliance on coal as a major energy source.7 7 

An analysis of U.S. coal prices in the February 3, 2010 issue of The Economist concluded that 8 
“coal dependence in the U.S. has continued largely because coal has remained so cheap, and coal 9 
has remained cheap because society has not forced mining operations and power companies to 10 
internalize the costs of the environmental, economic, and health damage associated with coal 11 
into the price. Coal continues to dominate simply because the market doesn't reflect social costs. 12 
That's not a problem with renewables. That's a problem of economics and of governance.”8 13 

A 2009 doctoral dissertation by Shruti Khadka Mishra at The Ohio State University examines the 14 
externalities of coal-based electricity generation and evaluates the externalities inadequately 15 
addressed by Ohio’s current regulatory framework. Three major areas addressed by the research 16 
are evaluation of coalmining impacts on lake recreation; estimation of reclamation costs and 17 
revisiting the taxes on coal mined in Ohio; and the impacts of internalizing the externalities on 18 
electricity portfolio of Ohio. 19 

The main conclusion of Mishra’s dissertation is that Ohio’s advanced electricity portfolio 20 
includes clean coal and renewable sources leaving leeway for continued large dependency on 21 
coal. The argument for deployment of coal-fired electricity to a large extent is the lower upfront 22 
private cost of electricity. However, ongoing coal-mining impacts in Ohio and unregulated 23 
Carbon dioxide (CO2) suggest that the current price structure of Ohio does not reflect the true 24 
cost of electricity. This inability of the prevailing cost structure to fully internalize the 25 
externalities misleads the decision makers from providing a level playing field for renewable 26 
energy sectors which could reduce water pollution, global warming, and potentially create green 27 
jobs.9 28 

Indications of the Economic Benefits of Coal Mining in the Current Regulatory Environment 29 

According to a 2010 economic impact study by the National Mining Association (NMA) of the 30 
U.S. mining industry (all types of mining) in 2008, the coal segment of U.S. mining accounted 31 
for 555,270 jobs, $36.3 billion in labor income and $65.7 billion in contribution to Gross 32 
Domestic Product (GDP). Average wages and salaries in coal mine operations (excluding 33 
support activities and transportation) were approximately $72,200 in 2008.10 34 

                                                 
7 Greenpeace China, World Wildlife Foundation, and the Energy Foundation, The True Cost of Coal in China, 2008. 
8 The Economist, On the price of coal, February 3, 2010, 

http://www.economist.com/blogs/freeexchange/2010/02/energy_transitionaccessed on January 2, 2011. 
9 Khadka Mishra, Shruti, Estimation of Externality Costs of Electricity Generation From Coal: An OH-MARKAL 

Extension, Doctoral Dissertation, Ohio State University, 2009, accessed online on December 28, 2010 at: 
http://etd.ohiolink.edu/view.cgi?acc_num=osu1259703337 

10 National Mining Association, The Economic Contributions of U.S. Mining in 2008 
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Overall, coal mining, including transportation of coal products and mining support activities 1 
allocated to coal mining, were responsible for approximately 31 percent of U.S. mining's total 2 
employment contribution, 34 percent of total labor income and 35 percent of total contribution to 3 
GDP. 4 

Some states have conducted studies of the economic benefits of the coal mining industry. 5 

A 2004 Kentucky study found that the Kentucky coal industry:11 6 

• Employed 15,012 miners earning over $759 million in wages during 2004. 7 

• Created 61,158 jobs statewide. 8 

• Paid over $183.94 million in severance taxes during fiscal year (FY) 2004-05 9 
and generated total state tax revenues of about $528.3 million. 10 

• Was a $4.13 billion industry that brought into Kentucky receipts totaling 11 
about $3.25 billion from 23 states and 4 countries in FY 2004-05. 12 

• Created economic activity throughout Kentucky totaling $8.97 billion. 13 

According to a 2009 study of coal’s economic impact in Utah in 2007, 24 million tons of coal-2 14 
percent of all national production-were mined in Utah in 2007 (the most recent year for which 15 
detailed statistics are available). The coal mining industry accounted for approximately 4,700 16 
jobs; 1,900 directly, with another 2,800 through indirect "ripple effects." Approximately 85 17 
percent of the jobs were in the three coal-producing counties. The industry's direct financial 18 
impact to the state was $196 million for the year, two-thirds of this total going to Carbon, Emery, 19 
and Sevier Counties. 12 20 

According to the North Dakota State University Agricultural Economics Department, the state’s 21 
lignite industry is the fifth largest industry, following agriculture, tourism, manufacturing, and 22 
petroleum. In 2008, more than 28,000 jobs in North Dakota result either directly or indirectly 23 
from the coal mining and power generating industries. In fact, people working for the coal 24 
industry in North Dakota enjoy some of the state’s highest wages. North Dakota’s economy 25 
receives about $3 billion in total business activity due to coal per year, and nearly $100 million 26 
in state tax revenue annually.13 27 

A 2010 economic study of coal in West Virginia found that coal mining had the following 28 
overall economic impacts in 2008:14 29 

                                                                                                                                                             
A report prepared by PricewaterhouseCoopers, October 2010 
11 Study updated from the University of Kentucky Center for Business and Economic Research. Economic Impact 

Analysis of Coal in Kentucky, (1995) to 2004 by Haywood and Baldwin. 
12 Pamela S. Perlich, Michael T. Hogue and John C. Downen, The Structure and Economic Impact of Utah's Coal 

Industry," Utah Bureau of Economic and Business Research at the Eccles School of Business. Accessed online on 
December 29, 2010 at: http://www.unews.utah.edu/p/?r=070710-1  

13 North Dakota State University, Economics Development, Economic Impact of Lignite Coal in North Dakota, 

2010. Accessed online on February 15, 2011: https://www.lignite.com/?id=100 
14 The West Virginia Coal Economy in 2008, by Marshall University and West Virginia University, 2010. (Partially 

funded by the West Virginia Coal Association) 
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• Total number of jobs created was over 63,000. 1 

• Total business volume generated was $25.53billion. 2 

• Total employee compensation was nearly $3.6 billion. 3 

• Total value added was $7.6 billion 4 

According to a 2010 University of Wyoming economic study, the Powder River Basin (PRB) in 5 
Wyoming contains the largest reserve of low cost hydrocarbons on the planet. This report finds 6 
that PRB coal should be considered a strategic asset for the U.S. economy that: 15 7 

• Helps keep electricity rates low in the Midwest & South, 8 

• Ensures low cost, reliable electricity, 9 

• Maintains a competitive restraint on natural gas prices, 10 

• Acts as a low-cost cushion to absorb high cost sources for electric power, and 11 

• Serves as a critical backstop for future production of electricity and liquid fuels. 12 

Environmental Economics: Some Concepts on Coal’s Current Economic Costs and Benefits 13 

The identification of an economic justification for the OSM SPR requires us to go beyond these 14 
partial indications of the economic costs and benefits of coal mining in its current regulatory 15 
environment, and reach into the field of environmental economics, which is a distinct branch of 16 
economics that acknowledges the value of both the environment and economic activity and 17 
makes choices based on those values.  These concepts help us understand how the current 18 
market (private industry including the coal mining industry) fails to address of costs of 19 
protecting the environment in the way in which the SPR proposes to do. 20 

The goal of environmental economics is to balance an economic activity (coal mining) and its 21 
environmental impacts (stream protection) by taking into account all the costs and benefits.  22 
Associated theories are designed to take into account pollution and natural resource depletion, 23 
which the current model of market systems fails to do. Environmental economists argue that this 24 
“failure” needs to be addressed by correcting prices so they take into account “external” costs. 25 

By definition, external costs are uncompensated side effects of human actions.  For example, if a 26 
stream is polluted by runoff from a coal mine, the people downstream suffer a negative external 27 
cost or externality. 28 

The assumption in environmental economics is that the environment provides resources 29 
(renewable and non-renewable), assimilates waste, and provides aesthetic pleasure to humans.  30 
These are economic functions because they have positive economic value and could be bought 31 
and sold in the market place. However, traditionally, their value was not recognized because 32 
there is no market for these services (to establish a price), which is why economists talk about 33 
“market failure”. 34 

                                                 
15 Considine, Timothy, Powder River Basin Coal: Powering America (Final Report to The Wyoming Mining 

Association), December 21, 2009 
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3 Methodology 1 

3.1 DEFINITION OF ECONOMIC COSTS, BENEFITS, TRANSFERS, 2 

AND IMPACTS 3 

3.1.1 Economic Benefits 4 

Overall Definition 5 

In our everyday lives, we put values to many items.  Many items carry a price tag that makes an 6 
interaction between a seller and purchaser simple and straightforward; however, that is not the 7 
case for the goods and services that we do not often see a price tag on, such as clean air and 8 
water, unfragmented wildlife habitat, and scenic views.  These intrinsic activities associated with 9 
our environments have been referred to variously throughout the literature as ecosystem 10 
functions, services, processes, assets, and benefits.  Costanza et al. (1997) defines ecosystem 11 
functions as the habitat, biological, or system properties or processes of ecosystems; while 12 
ecosystem goods (i.e., food) and services (i.e., waste assimilation) are the benefits we derive from 13 
the ecosystem functions.  Chee (2004) citing Daily (1997) defines ecosystem services as the 14 
conditions and processes through which natural ecosystems and the species that comprise them, 15 
sustain and fulfill human life.  This concept incorporates the delivery, provision, production, 16 
protection, or maintenance for a set of goods and services that people perceive as important.  17 
Alternatively, Boyd (2007) defines ecosystem components as resources (i.e., surface water, 18 
oceans, vegetation, and species) and ecosystem processes and functions as the biological, 19 
chemical, and physical interactions of ecosystems that are described through science.  Boyd 20 
(2007) defines ecosystem services as the aspects of nature that society uses, consumes, or enjoys 21 
to experience those benefits (i.e., recreations, aesthetics, harvests, etc.).  They are the end 22 
products of the environment that directly yield human well-being.  Further, Boyd (2007) 23 
indentifies that ecosystem services are end products, aspects of the environment that we make 24 
choices about.  Iovanna & Griffiths (2006) in describing the USEPA methods for defining 25 
ecological benefits and benefits transfers described ecological benefits as those things (e.g., that 26 
which is valued) which are conferred through ecosystem service flows.  Accordingly, ecosystem 27 
services are those ecosystem processes that contribute to human well-being (Iovanna & Griffiths 28 
2006).  They further identify how the USEPA categorizes ecological benefits (1) the production 29 
of marketed goods, (2) recreation and aesthetics, (3) protection of health and property, and (4) 30 
non- or passive use values (Iovanna & Griffiths 2006). 31 

To value those services and functions, classical economic theories of preferences and pricing 32 
have developed mechanisms to determine the price or value of a good that for all intents and 33 
purposes does not have a monetary value, but does have intrinsic value to all consumers.  34 
Damigos (2005) defines the basic concept associated with Total Economic Value (TEV) as being 35 
comprised of use values and non-use (passive) values.  Use values are (1) the values we receive 36 
directly from a resource (direct use) such as wood for paper or pulp, or game species such as 37 
deer or fish; (2) indirect use from ecosystem services such as clean water and air; and (3) the 38 
option value of a resource knowing that it exists for personal future use.  Non-use values include 39 
existence values, which indicate the personal value of knowing something is there even though it 40 
may never be personally used and bequest value, which is the value to ensure that a resource is 41 
available for future generations (Damigos 2005, Edwards & Abivardi 1997). 42 
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Chee (2004) indicates three principal techniques for developing monetary valuation for items; (1) 1 
market-based approaches, (2) surrogate market approaches, and (3) simulated market 2 
approaches.  Table 3-1 lists the type of techniques applicable to different markets.  Table 3-2 3 
provides a brief definition to various techniques and the benefits and drawbacks of each of those 4 
techniques.  For valuing environmental services, stated preference techniques have become one 5 
of the standard tools used to make a determination of monetization of non-market goods.  6 
Contingent valuation (CV), attributed to Ciracy-Wantrup, provides a mechanism for respondents 7 
to provide personal valuations (e.g., willingness-to-pay [WTP] or willingness-to-accept [WTA]) 8 
of specific attributes derived from questionnaires or interviews (Chee 2004).  Benefit transfer 9 
(BT) analyses provide an overview and compilation of studies with existing WTP or WTA 10 
values for specific ecosystem services or functions.  Dumas, Schuhmann, & Whitehead (2005) 11 
indicate that BTs have been used since the 1950s to provide estimates associated with a study 12 
site to another policy site, but become an essential tool in the mid-1990s.  BT has four 13 
subcategories, benefit estimate transfer (BET), benefit function transfer, meta-analysis, and 14 
preference calibration transfer (PCT) (Dumas & Whitehead 2005).  Only the BET methodology 15 
does not create new economic calculations based on data from other studies. 16 

Table 3-1: Valuing Ecological Services by Market Type and Techniques 17 

Market Basis of Approach Main Techniques 

Market-based 
Production 
Approach 

Production function analysis (PF), Replacement or Restoration cost (RC) 

Surrogate market Revealed Preference 
Avoided cost (AC), Factor income, Travel cost (TC), Hedonic pricing 
(HP) 

Simulated market Stated Preference CV, BT 

Adapted from Chee 2004; Dumas, Schuhmann, & Whitehead 2005; Farber, Costanza, & Wilson, 18 
2002 19 

Table 3-2: Valuation Techniques Benefits and Drawbacks 20 

Valuation 
Technique Definition Benefit Drawbacks 

PF 

Estimating the 
contribution an 
ecosystem service 
makes to the production 
of some 
marketed/marketable 
service.   

Relies on production 
or cost data, which 
can be more readily 
available 

• Lack of adequate data. 

• Lack of understanding of the causal relationships 
between the marketed good and the ecosystem 
services. 

• Measure of value of the ecosystem services based 
on real market prices that do not fully capture 
ecosystem services value. 

RC 

Assesses the value of 
the ecosystem service 
by how much it costs to 
replace/restore it after it 
has been damaged with 
the objective to be to 
reinstate the lost 
consumer surplus and 
non-use value. 

Relies on the actual 
cost to complete a 
defined activity 

• Only provides the minimum value for the 
ecosystem service as there are many components 
that fully define the service 

• The optimum level of replacement should be 
determined by the amenity benefits back to 
society. 
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Valuation 
Technique Definition Benefit Drawbacks 

TC 

Determines values of 
individual preference 
for non-market good 
where consumption is 
commensurate with the 
costs of travel to 
acquire it.  

Predominantly used 
with outdoor 
recreation.  Gathers 
data associated with a 
typical trip activity. 

• Can have analyst bias on which values to include. 

• Difficult to determine the extent aggregate costs 
reflect the values of the service. 

• If visitors fail to recognize the importance of 
existence values, then that characteristic is absent 
from the valuation. 

• Hard to identify values are often overlooked and 
unpriced. 

HP 

The value an individual 
places on a service is 
based on the attributes 
it possesses; it is 
usually revealed in the 
market price. 

Often used to value 
aspects associated 
with real estate.  
Implication that there 
exists a set of 
measurable attributes 
that will predict the 
price of a commodity 
when traded. 

• Finding suitable variables to measure ecosystem 
attributes can be difficult. 

• Depends on sets of prior transactions that are 
typically absent from ecosystem service 
valuations. 

• Gives inaccurate estimates of environmental 
externalities if buyers lack reliable information 
about relevant environmental variables.   

CV 

This procedure is based 
on a hypothetical 
market in which people 
are asked to determine 
through questionnaires 
and/or interviews their 
demand function for a 
certain environmental 
good/service 

It can provide a WTP 
or a WTA bid for 
environmental goods 
and services that do 
not have a market 
price 

• Biases that can arise from the survey design and 
execution. 

• Zero bids are allowed, which can signal that the 
service has no value to person, that the person 
may be opposed to paying, a form of protest, or 
the belief that paying is the responsibility of some 
other entity. 

• Respondents may answer as citizens with a desire 
to do their fair share, rather than as an individual 
consumer, which could lead to double-counting. 

• Strategic behaviors can also be observed such as 
free-riding and over- and underbidding. 

• Surveys lack incentives for respondents to put 
much thought into their responses.   

BT 

Developed for 
situations where time 
and/or money costs of 
primary data collection 
for original studies are 
prohibitive.  
Environmental benefit 
estimates from existing 
case studies are 
spatially and temporally 
transferred to a new 
policy case study area. 

More rapid and cost 
effective method than 
providing original 
research for a 
particular policy. 

• Consumer surplus from the study site must be 
theoretically and methodologically valid. 

• The populations between the study site and the 
policy site should be similar. 

• Difference between pre-policy and post-policy 
quality/quantity levels should be similar across 
the study and policy sites. 

• The study and policy sites must be similar in 
terms of environmental characteristics. 

• Distribution of property rights and other 
institutions must be similar across the sites.   

Adapted from Chee 2004; Dumas, Schuhmann, & Whitehead 2005; Brouwer 2000, Howley, 1 
Hynes, & O’Donoghue 2010, Kahneman & Knetsch 1992. 2 

For this RIA a combination of two methods were determined most appropriate to develop 3 
ecological services values as affected by the proposed rule.  The methods selected were the AC 4 
for replacement or restoration based on estimated potential restoration values and a BET of 5 
similar ecosystem services that would be affected from the proposed rule.  Due to time 6 
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constraints associated with the priority of establishing the proposed rule, a comparison of past 1 
CV studies and meta-analyses has been undertaken.  This charting of values provides a range of 2 
WTP amounts for various ecological services, which match with the ecological services being 3 
supported through the implementation of the proposed rule.  Appendix 1 provides a summary of 4 
the various WTP values, benefit values, ACs, and predicted costs for various ecological services. 5 

Riparian buffers provide numerous ecological services.  They provide aquatic values from 6 
vegetation shading streams, resulting in more temperate waters; detritus for downstream 7 
foodwebs; and cover and habitat.  They provide water quality benefits associated with vegetative 8 
root structures to hold native soils and to trap sediments, particulates, and nutrients suspended in 9 
stormwater flows across the landscape prior to entering a confined stream system.  They provide 10 
wildlife and recreational aspects for food, cover, and corridors for movement, as well as 11 
opportunities for consumptive wildlife uses such as hunting and non-consumptive such as 12 
wildlife watching.  Riparian buffers vary greatly from ecosystem to ecosystem.  Some buffers in 13 
more temperate areas with higher rainfall can provide large hard-mast producing species, while 14 
in arid climates, riparian buffers consists of hardy, shrubby, thorny species that provide many of 15 
the same functions to different species.  In addition to the direct benefits that these areas provide, 16 
they also provide intrinsic benefits associated with their existence and as first order ecosystems 17 
that provide the framework for larger more complex interaction at regional watershed levels. 18 

3.1.2 Economic Costs 19 

Overall Definition 20 

The cost of the SPR is the full value of any resource in its best alternative use (opportunity cost). 21 
This may be estimated by the financial expenses incurred by a coal mine operator or state 22 
regulatory authority (SRA) in meeting the requirements placed upon them by the rule, or any 23 
expenses incurred by the federal and state governments in carrying out the implementation and 24 
enforcement of the rule. Costs also include any environmental, resource, human health, 25 
mortality, or other social impacts that are detrimental in nature. Costs include any capital (and 26 
the opportunity costs of this capital) and recurrent expenditure, administrative costs, monitoring 27 
and enforcement costs, and research and development costs. Economic costs include market and 28 
non-market costs, private and social ones. Mining costs include data collection, efforts to mine 29 
while avoiding streams, stream, stream buffer, and land restoration (including addition of topsoil 30 
and revegetation), and carrying costs for increased length of bond coverage and financial 31 
assurance coverage.  Appendix 2 provides the various mining cost elements. 32 

3.1.3 Economic Transfers 33 

By definition, an economic transfer occurs when wealth or income is redistributed without any 34 
direct change in aggregate social welfare. Three potential transfers should be considered for 35 
evaluation in the final RIA: 36 

1. Coal Production Shifts: Considerable attention has been given to 37 
regional shifts in coal production and mining method shifts. These could 38 
be seen as a form of “transfer” of rule-related benefits and costs. Available 39 
data on these shifts was discussed earlier in this report. A few important 40 
summary points should be considered in the context of transfers: 41 
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a. Regional Production Shifts: Analysis for both the EIS and RIA point 1 
to a potential loss of coal production from Eastern coal locations 2 
(principally the Appalachian Basin) to Western and Illinois Basin 3 
sources. It is important to note that these shifts have been underway 4 
for several years. It is likely that the SPR could add to these regional 5 
shifts. These future shifts could carry the economic benefits 6 
(production, sales, employment, payroll, and abandoned mine land 7 
(AML), severance taxes and royalties) associated with coal mining in 8 
Eastern states to Illinois Basin and Western states. One potential 9 
impact of these regional shifts could also be increases and decreases in 10 
the coal revenues and profits of coal mining companies. Those 11 
companies with Western mining operations would appear to stand to 12 
gain, and those with their primary operations in the East could be 13 
placed at a disadvantage. 14 

b. Mining method shifts, especially those from surface mining to 15 
underground mining could have similar effects in benefitting coal 16 
companies in a position to capture the new underground mining 17 
business created by the shift from surface mining to underground 18 
mining. 19 

2. Costs Passed Along to Customers: A second type of transfer could be 20 
represented by the actions by coal producers to pass along any increased cost 21 
of production related to the SPR to their customers, namely electric power 22 
companies and heavy metals (steel and other primary metals) manufacturing 23 
industries. Historically, coal producers have been able to pass along their 24 
increased costs to customers. Given the slowly recovering nature of the 25 
general economy, it may be more difficult for coal companies to pass along 26 
SPR costs to their customers. 27 

3. Intergovernmental and Private to Public Sector Cost Shifts: A third 28 
potential type of transfer could relate to the transfer of any increased cost of 29 
production, mine site protection and reclamation, or other SPR-related cost 30 
from one level of government to another (for example, an unfunded mandate 31 
created by the rule that creates added regulatory or environmental cleanup 32 
costs to state and local governments.) A second type of transfer in this 33 
category could be a transfer of rule compliance costs from a private entity 34 
(coal mining company) to the public sector (federal, tribal, state, or local 35 
government). 36 

INSERT INFORMATION FROM THE LEXINGTON WORK EFFORT TO IDENTIFY 37 
THE ECONOMIC BENEFITS OF THE SPR FROM THE STANDPOINT OF THE 38 
VARIOUS RULE ELEMENTS UNDER THE FIVE RULE ALTERNATIVES. A 39 
MATRIX TO COMMUNICATE THIS INFORMATION WITH SOME 40 
ACCOMPANYING TEXT 41 
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3.2 MAJOR ASSUMPTIONS (THOSE DRAWN FROM EIS AND THOSE 1 

SPECIFIC TO RIA) 2 

The RIA makes the following overall assumptions in approaching its work: 3 

1. Assumptions about the 11 rule elements: 4 
2. Assumptions in formulating each of the five rule alternatives: 5 

a. Alternative 1 6 
b. Alternative 2 7 
c. Alternative 3 8 
d. Alternative 4 9 
e. Alternative 5 10 

3. Assumptions about the rule implementation schedule: 11 

Macroeconomic Assumptions 12 

The EIA’s Macroeconomic Activity Module (MAM) represents the interaction between the U.S. 13 
economy as a whole and energy markets. The rate of growth of the economy, measured by the 14 
growth in GDP is a key determinant of the growth in demand for energy. Associated economic 15 
factors, such as interest rates and disposable income, strongly influence various elements of the 16 
supply and demand for energy. At the same time, reactions to energy markets by the aggregate 17 
economy, such as a slowdown in economic growth resulting from increasing energy prices, are 18 
also reflected in this module. 19 

A detailed description of the MAM is provided in the EIA publication, Model Documentation 20 
Report: Macroeconomic Activity Module (MAM) of the National Energy Modeling System, 21 
DOE/EIA-M065 (2009), (Washington, DC, January 2009). 22 

Key Assumptions 23 

The output of the U.S. economy, measured by GDP, is expected to increase by 2.4 percent 24 
between 2008 and 2035 in the reference case. Two key factors help explain the growth in GDP: 25 
the growth rate of nonfarm employment and the rate of productivity change associated with 26 
employment.  Real GDP growth slows during the first three years of the forecast, reflecting the 27 
current economic recession, shows higher growth for the first ten years as the economy recovers, 28 
and then returns to its long-run growth path. 29 

In the reference case, real GDP declines by 0.9 percent for the first two years, and then returns to 30 
3.0 percent growth for the recovery period and 2.5 percent growth for the final fifteen years.  31 
Both the high and low macroeconomic growth cases show similar patterns of early lower growth, 32 
recovery, and settling back into their respective long-run growth trends. In the near term from 33 
2008 through 2010, the growth in nonfarm employment is low at -2.2 percent compared with 2.4 34 
percent in the second half of the 1990s, while the economy is expected to experience 35 
productivity growth of 2.0 percent. 36 

Over the projection period, nonfarm employment is expected to grow by 0.8 percent per year. 37 
Nonfarm employment, a measure of demand for nonfarm labor, is generally more volatile than 38 
the labor force, a measure of labor supply. The latter depends upon the projection of population 39 
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and labor force participation rate. The U.S. Census Bureau’s (USCB) middle series population 1 
projection is used as a basis for population growth for the Annual Energy Outlook (AEO) 2010. 2 
Total population is expected to grow by 0.9 percent per year between 2008 and 2035, and the 3 
share of population over 65 is expected to increase over time. However, the share of the labor 4 
force in the population over 65 is also projected to increase in the projection period. 5 

To achieve the reference case’s long-run 2.4 percent economic growth, there is an anticipated 6 
steady growth in labor productivity.   The improvement in labor productivity reflects the positive 7 
effects of a growing capital stock as well as technological change over time. Nonfarm labor 8 
productivity is expected to remain between 1.9 and 2.0 percent for the remainder of the 9 
projection period from 2008 through 2035.  Business fixed investment as a share of nominal 10 
GDP is expected to grow over the last 10 years of the projection.  The resulting growth in the 11 
capital stock and the technology base of that capital stock helps to sustain productivity growth of 12 
2.0 percent from the 2008 to 2035. 13 

To reflect the uncertainty in projection of economic growth, the AEO2010 uses high and low 14 
economic growth cases along with the reference case to project the possible impacts on energy 15 
markets. The high economic growth case incorporates higher population, labor force and 16 
productivity growth rates than the reference case. Due to the higher productivity gains, inflation 17 
and interest rates are lower compared to the reference case. Investment, disposable income, and 18 
industrial production are increased. Economic output is projected to increase by 3.0 percent per 19 
year between 2008 and 2035.  The low economic growth case assumes lower population, labor 20 
force, and productivity gains, with resulting higher prices and interest rates and lower industrial 21 
output growth. In the low economic growth case, economic output is expected to increase by 1.8 22 
percent per year over the projection horizon. 23 

EIA Coal Market Module 24 

The NEMS Coal Market Module (CMM) provides projections of U.S. coal production, 25 
consumption, exports, imports, distribution, and prices. The CMM comprises three functional 26 
areas: coal production, coal distribution, and coal exports.  A detailed description of the CMM is 27 
provided in the EIA publication, Coal Market Module of the National Energy Modeling System 28 
2010, DOE/EIA-M060 (2010) (Washington, DC, 2010). 29 

Key Assumptions 30 

Coal Production 31 

The coal production submodule of the CMM generates a different set of supply curves for the 32 
CMM for each year of the projection.  Forty separate supply curves are developed for each of 14 33 
supply regions, nine coal types (unique combinations of thermal grade and sulfur content), and 34 
two mine types (underground and surface). Supply curves are constructed using an econometric 35 
formulation that relates the minemouth prices of coal for the supply regions and coal types to a 36 
set of independent variables.  The independent variables include: capacity utilization of mines, 37 
mining capacity, labor productivity, the user cost of capital of mining equipment, the cost of 38 
factor inputs (labor and fuel), and other mine supply costs. 39 

The key assumptions underlying the coal production modeling are: 40 
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As capacity utilization increases, higher minemouth prices for a given supply curve are 1 
projected. The opportunity to add capacity is allowed within the modeling framework if capacity 2 
utilization rises to a pre-determined level, typically in the 80 percent range. Likewise, if capacity 3 
utilization falls, mining capacity may be retired. The amount of capacity that can be added or 4 
retired in a given year depends on the level of capacity utilization, the supply region, and the 5 
mining process (underground or surface).  The volume of capacity expansion permitted in a 6 
projection year is based upon historical patterns of capacity additions. 7 

Between 1980 and 1999, U.S. coal mining productivity increased at an average rate of 6.7 8 
percent per year, from 1.93 to 6.61 tons per miner per hour.  The major factors underlying these 9 
gains were interfuel price competition, structural change in the industry, and technological 10 
improvements in coal mining.[1] Since 1999, however, growth in overall U.S. coal mining 11 
productivity has slowed substantially, decreasing at a rate of 1.1 percent per year to 5.96 tons per 12 
miner hour in 2008.  By region, productivity in most of the coal producing basins represented in 13 
the CMM has declined some during the past 5 years.  In the Central Appalachian coal basin, 14 
which has been mined extensively, productivity declined by a significant 33 percent between 15 
1999 and 2008, corresponding to an average decline of 4.4 percent per year. 16 

Over the projection period, labor productivity is expected to decline in most coal supply regions, 17 
reflecting the trend of the previous five years. Higher stripping ratios and the added labor needed 18 
to maintain more extensive underground mines offset productivity gains achieved from improved 19 
equipment, automation, and technology. Productivity in some areas of the East is projected to 20 
decline as operations move from mature coalfields to marginal reserve areas.  Regulatory 21 
restrictions on surface mines and fragmentation of underground reserves limit the benefits that 22 
can be achieved by Appalachian producers from economies of scale. 23 

In the CMM, different rates of productivity improvement are assumed for each of the 40 coal 24 
supply curves used to represent U.S. coal supply. These estimates are based on recent historical 25 
data and expectations regarding the penetration and impact of new coal mining technologies. [2] 26 
Data on labor productivity are provided on a quarterly and annual basis by individual coal mines 27 
and preparation plants on the U.S. Mine Safety and Health Administration’s (MSHA) Form 28 
7000-2, “Quarterly Mine Employment and Coal Production Report” and the Energy Information 29 
Administration’s Form EIA-7A, Coal Production Report.  In the reference case, overall U.S. coal 30 
mining labor productivity declines at rate of 0.3 percent a year between 2008 and 2035.   31 

With the exception of the AEO2010 Low and High Coal Cost Cases, both the wage rate for U.S. 32 
coal miners and mine equipment costs are assumed to remain constant in 2008 dollars (i.e., 33 
increase at the general rate of inflation) over the projection period. This assumption primarily 34 
reflects the recent trends in these cost variables. 35 

Coal Distribution 36 

The coal distribution submodule of the CMM determines the least-cost (minemouth price plus 37 
transportation cost) supplies of coal by supply region for a given set of coal demands in each 38 
demand sector using a linear programming algorithm.   39 

The projected levels of coal-to-liquids, industrial steam, coking, and residential/commercial coal 40 
demand are provided by the petroleum market and industrial, commercial, and residential 41 
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demand modules, respectively. Electricity coal demands are projected by the EMM; coal imports 1 
and coal exports are projected by the CMM based on non-U.S. coal supply availability, 2 
endogenously determined U.S. import demand, and exogenously determined world coal demand 3 
(non-U.S.). 4 

The key assumptions underlying the coal distribution modeling are: 5 

Base-year (2008) transportation costs are estimates of average transportation costs for each 6 
origin-destination pair without differentiation by transportation mode (rail, truck, barge, and 7 
conveyor).  These costs are computed as the difference between the average delivered price for a 8 
demand region (by sector and for export) and the average minemouth price for a supply curve. 9 
Delivered price data are from Form EIA-3, Quarterly Coal Consumption Report-Manufacturing 10 
Plants, Form EIA-5, Quarterly Coke Consumption and Quality Report, Coke Plants, Form EIA-11 
923, Power Plant Operations Report, and the U.S. Bureau of the Census’ Monthly Report EM-12 
545.  Minemouth price data are from Form EIA-7A, Coal Production Report. 13 

For the electricity sector only, a two-tier transportation rate structure is used for regions that, in 14 
response to rising demands or changes in demands, may expand their market share beyond 15 
historical levels.  The first-tier rate is representative of the historical average transportation rate. 16 
The second-tier transportation rate is used to capture the higher cost of expanded shipping 17 
distances in large demand regions.  The second tier is also used to capture costs associated with 18 
the use of subbituminous coal at units that were not originally designed for its use. This cost is 19 
estimated at $0.10 per million Btu (2000 dollars).  20 

Coal transportation costs, both first- and second-tier rates, are modified over time by two 21 
regional (east and west) transportation indices. The indices, calculated econometrically, are 22 
measures of the change in average transportation rates, on a tonnage basis, that occurs between 23 
successive years for coal shipments.   An east index is used for coal originating from eastern 24 
supply regions while a west index is used for coal originating from western supply regions.  The 25 
east index is a function of railroad productivity, the user cost of capital for railroad equipment, 26 
and national average diesel fuel price. The user cost of capital for railroad equipment is 27 
calculated from the producer price index (PPI) for railroad equipment, and accounts for the 28 
opportunity cost of money used to purchase equipment, depreciation occurring as a result of use 29 
of the equipment (assumed at 10 percent), less any capital gain associated with the worth of the 30 
equipment.  In calculating the user cost of capital, a risk premium is added to the cost of 31 
borrowing in order to account for the possibility that greenhouse gas (GHG) emissions may be 32 
regulated in the future. The west index is a function of railroad productivity, investment, and 33 
western share of national coal consumption. The indices are universally applied to all domestic 34 
coal transportation movements within the CMM. In the AEO2010 reference case, eastern coal 35 
transportation rates are projected to be the same in 2035 and western rates are projected to be 5 36 
percent higher in 2035 compared to 2008. 37 

For the projection period, the explanatory values are assumed to have varying impacts on the 38 
calculation of the indices.  For the west, investment is the analogous variable to the user cost of 39 
capital of railroad equipment.  The investment value and the PPI for rail equipment, which is 40 
used to derive the user cost of capital increase with an increase in national ton-miles (total tons 41 
of coal shipped multiplied by the average distance).  Increases in investment (west) or the user 42 
cost of capital for railroad equipment (east) cause projected transportation rates to increase. For 43 
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both the east and the west, any related financial savings due to productivity improvements are 1 
assumed to be retained by the railroads and are not passed on to shippers in the form of lower 2 
transportation rates.  For that reason, productivity is held flat for the projection period for both 3 
regions.  For the east for the projection period, diesel fuel is removed from the equation in order 4 
to avoid double-counting the influence of diesel fuel costs with the impact of the fuel surcharge 5 
program.  Major coal rail carriers have implemented fuel surcharge programs in which higher 6 
transportation fuel costs have been passed on to shippers. While the programs vary in their 7 
design, the Surface Transportation Board (STB), the regulatory body with limited authority to 8 
oversee rate disputes, recommended that the railroads agree to develop some consistencies 9 
among their disparate programs and likewise recommended closely linking the charges to actual 10 
fuel use. The STB cited the use of a mileage-based program as one means to more closely 11 
estimate actual fuel expenses. 12 

For AEO2010, representation of a fuel surcharge program is included in the coal transportation 13 
costs.  For the west, the methodology is based on BNSF Railway Company's mileage-based 14 
program. The surcharge becomes effective when the projected nominal distillate price to the 15 
transportation sector exceeds $1.25 per gallon.  For every $0.06 per gallon increase above $1.25, 16 
a $0.01 per carload mile is charged. For the east, the methodology is based on CSX 17 
Transportation's mileage-based program.  The surcharge becomes effective when the projected 18 
nominal distillate price to the transportation sector exceeds $2.00 per gallon.  For every $0.04 per 19 
gallon increase above $2.00, a $0.01 per carload mile is charged. The number of tons per carload 20 
and the number of miles vary with each supply and demand region combination and are a pre-21 
determined model input.  The final calculated surcharge (in constant dollars per ton) is added to 22 
the escalator-adjusted transportation rate. For every projection year, it is assumed that 100 23 
percent of all coal shipments are subject to the surcharge program. 24 

Coal contracts in the CMM represent a minimum quantity of a specific electricity coal demand 25 
that must be met by a unique coal supply source prior to consideration of any alternative sources 26 
of supply.  Base-year (2008) coal contracts between coal producers and electricity generators are 27 
estimated on the basis of receipts data reported by generators on the EIA-923, Power Plant 28 
Operations Report.  Coal contracts are specified by CMM supply region, coal type, demand 29 
region, and whether or not a unit has flue gas desulfurization (FGD) equipment. Coal contract 30 
quantities are reduced over time based on contract duration data from information reported on 31 
the Form EIA-923, Power Plant Operations Report, historical patterns of coal use, and 32 
information obtained from various coal and electric power industry publications and reports. 33 

Electric generation demand received by the CMM is subdivided into “coal groups” representing 34 
demands for different sulfur and thermal heat content categories.  This process allows the CMM 35 
to determine the economically optimal blend of different coals to minimize delivered cost, while 36 
meeting emissions requirements. Similarly, nongeneration demands are subdivided into 37 
subsectors with their own coal groups to ensure that, for example, lignite is not used to meet a 38 
coking coal demand. 39 

Coal-to-liquids (CTL) facilities are assumed to be economic when low-sulfur distillate prices 40 
reach high enough levels. These plants are assumed to be co-production facilities with generation 41 
capacity of 652 megawatts (MW) and the capability of producing 50,000 barrels of liquid fuel 42 
per day. The technology assumed is similar to an integrated gasification combined cycle, first 43 
converting the coal feedstock to gas, and then subsequently converting the syngas to liquid 44 
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hydrocarbons using the Fisher-Tropsch process.  Of the total amount of coal consumed at each 1 
plant, 46 percent of the energy input is retained in the product with the remaining energy used for 2 
conversion (38 percent) and for the production of power sold to the grid (17 percent).  The liquid 3 
products produced include naphtha, kerosene, and diesel.  For AEO2010, coal-biomass-to-liquids 4 
capability has been incorporated into the NEMS structure. These facilities have the same 5 
operating features as CTL plants except 80 percent of the energy input is derived from coal with 6 
the remaining 20 percent derived from biomass. 7 

Coal Imports and Exports 8 

Coal imports and exports are modeled as part of the CMM’s linear program that provides annual 9 
projections of U.S. steam and metallurgical coal exports, in the context of world coal trade. The 10 
linear program determines the pattern of world coal trade flows that minimize the production and 11 
transportation costs of meeting U.S. import demand and a pre-specified set of regional world 12 
coal import demands.  It does this subject to constraints on export capacity and trade flows. 13 

The key assumptions underlying coal export modeling are: 14 

Coal buyers (importing regions) tend to spread their purchases among several suppliers in order 15 
to reduce the impact of potential supply disruptions, even though this may add to their purchase 16 
costs.  Similarly, producers choose not to rely on any one buyer and instead endeavor to diversify 17 
their sales. 18 

Coking coal is treated as homogeneous.  The model does not address quality parameters that 19 
define coking coals.  The values of these quality parameters are defined within small ranges and 20 
affect world coking coal flows very little. 21 

Data inputs for coal trade modeling: 22 

U.S. coal exports are determined, in part, by the projected level of world coal import demand. 23 
Step-function coal export supply curves for all non-U.S. supply regions. The curves provide 24 
estimates of export prices per metric ton, inclusive of minemouth and inland freight costs, as 25 
well as the capacities for each of the supply steps. 26 

Ocean transportation rates (in dollars per metric ton) for feasible coal shipments between 27 
international supply regions and international demand regions.  The rates take into account 28 
typical vessel sizes and route distances in thousands of nautical miles between supply and 29 
demand regions. 30 

Coal Quality 31 

Each year the values of base year coal production, heat, sulfur, and mercury (Hg) content and 32 
CO2emissions for each coal source in CMM are calibrated to survey data. Surveys used for this 33 
purpose are the Form EIA-923, a survey of the origin, cost, and quality of fossil fuels delivered 34 
to generating facilities; the Form EIA-5, which records the origin, cost, and quality of coal 35 
receipts at domestic coke plants; and the Form EIA-3, which records the origin, cost, and quality 36 
of coal delivered to domestic industrial consumers.  Estimates of coal quality for the export and 37 
residential/commercial sectors are made using the survey data for coal delivered to coking coal 38 
and industrial steam coal consumers.   39 
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The CMM projects steam and metallurgical coal trade flows from 17 coal-exporting regions of 1 
the world to 20 import regions for three coal types (coking, bituminous steam, and 2 
subbituminous).  It includes five U.S. export regions and four U.S. import regions. 3 

 USEPA  4 

Coal Alternative Cases 5 

Coal Cost Cases 6 

In the reference case, coal mine labor productivity is assumed to decline on average by 0.3 7 
percent per year through 2035, while miner wage rates and mine equipment costs remain 8 
constant in 2008 dollars.  Eastern and Western transportation rates are flat and 5 percent higher, 9 
respectively, in 2035 compared to 2008.  In two alternative coal cost cases, productivity, average 10 
miner wages, equipment cost, and transportation rate assumptions were modified for 2010 11 
through 2035 in order to examine the impacts on U.S. coal supply, demand, distribution, and 12 
prices. 13 

In the low mining cost case, coal mine labor productivity is assumed to increase at an average 14 
rate of 3.2 percent per year through 2035.  Coal mining wages, mine equipment costs, and other 15 
mine supply costs are all assumed to be about 25 percent lower by 2035 in real terms in the low 16 
coal cost case. Coal transportation rates, excluding the impact of fuel surcharges, are assumed to 17 
be 25 percent lower by 2035. 18 

In the high mining cost case, coal mine labor productivity is assumed to decline at an average 19 
rate of 3.0 percent per year through 2035.  Coal mining wages, mine equipment costs, and other 20 
mine supply costs are assumed to be about 30 percent higher by 2035.  Compared to the 21 
reference case, coal transportation rates are assumed to be 25 percent higher by 2035. 22 

The low and high coal cost cases represent fully integrated NEMS runs, with feedback from the 23 
Macroeconomic Activity, International, supply, conversion, and end-user demand modules. 24 

No Greenhouse Gas Concern Case 25 

In the reference case, to reflect the market reaction to potential future GHG regulation, a 3-26 
percentage-point increase in the cost of capital for investments in new coal-fired power plants 27 
without carbon capture and sequestration technology and new CTL plants is assumed. Those 28 
assumptions affect cost evaluations for the construction of new capacity but not the actual 29 
operating costs when a new plant begins operation, nor does it affect the operation of existing 30 
plants.  This adjustment was first implemented for AEO2009. 31 

The No GHG concern case excludes the 3-percentage point increase in the cost of capital. 32 

3.3 ANALYSIS PERIOD AND EXPECTED BENEFIT AND COST 33 

ACCRUAL 34 

Both environmental and economic benefits and costs associated with the SPR will be accrued 35 
over time, as the rule is implemented. 36 
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When adopted in final form, the stream protection rule would take effect 60 days after 1 
publication in states with federal programs and on Indian lands.  Implementation in states with 2 
approved regulatory programs would take considerably more time.  OSM would first notify those 3 
states under 30 CFR 732.17 that we have determined that they must amend their programs to 4 
remain no less effective than the revised federal rules.  The states would respond by submitting 5 
either a proposed program amendment or, more likely, a description of amendments to be 6 
proposed together with a schedule for submission of the proposed amendments and a timetable 7 
for enactment.  To avoid unnecessary disruption of state programs, OSM would generally accept 8 
schedules under which states would prepare and submit proposed amendments only after the 9 
completion of litigation of the new federal rule at the appellate level.  This process can easily 10 
take 5 or more years. 11 

Implementation Timeline 12 

Federal Program States and Indian lands 13 

• Rule takes effect 60 days after publication in the Federal Register. 14 

• Permit applications approved after that date must comply with the rule. 15 

• Existing operations would have to comply with new performance standards no 16 
later than the time of permit renewal (within 5 years). 17 

Primacy States 18 

• OSM will send Part 732 notifications to all states 90 days after publication of 19 
the final rule in the Federal Register.  The notifications would require the 20 
states to amend their programs to be no less effective than the revised federal 21 
rules. 22 

• Within 60 days of receipt of a Part 732 notification, the state must submit 23 
either a proposed program amendment or an action plan with a timeline for 24 
submission of such an amendment. 25 

• Because the rule will likely be challenged in court, OSM anticipates that states 26 
will submit timelines providing for submission of proposed program 27 
amendments only after litigation is concluded, which OSM estimates will take 28 
5 years. 29 

• OSM anticipates that states will take 18 months to develop program 30 
amendments after the conclusion of litigation. 31 

• OSM review and approval of state program amendments will take 7 months 32 
after submission. 33 

• OSM anticipates that states will put the approved program amendments into 34 
effect within an average of one year from date of approval (up to 2 years in 35 
states with legislatures that do not meet every year). 36 

o Total Elapsed Time: 102 months (8.5 years) 37 
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• Permit applications approved after that date must comply with the amended 1 
state programs. 2 

• Existing operations would have to comply with new performance standards no 3 
later than the time of permit renewal (within 5 years). 4 

Based on the timeframe for states to adopt and enforce the rule and for permit renewals up to that 5 
timeframe, OSM anticipates that full implementation of costs and benefits from the rule would 6 
be realized approximately 13.5 years after adoption. 7 

3.4 CAVEATS 8 

The following caveats are offered at the beginning of this RIA in recognition of the limitations of 9 
this particular analysis, and any analytical approach designed to gauge the economic impacts 10 
(costs and benefits) of a policy being evaluated during the rulemaking process. 11 

1. Effective Regulatory Solutions Reflect Balance: Policy-making processes 12 
by their very nature are about achieving goals within the realm of the possible. 13 
In this light, this RIA recognizes that different views exist about how to 14 
accomplish the balancing act of protecting the nation’s streams while ensuring 15 
that a sufficient supply of coal is available to meet the needs of communities 16 
and businesses. Stakeholders will always argue about the adequacy and 17 
accuracy of economic information used in judging a policy’s future impacts. 18 
The question flowing from this consideration is: How can OSM and its state 19 
regulatory partners, working with the coal mining industry, strike the right 20 
balance between environmental protection and economic development?16 This 21 
ultimately seems the most appropriate strategy for fulfilling OSM’s mission in 22 
the context of the proposed SPR. 23 

2. Policy Decision-Making Occurs in an Uncertain Environment 24 
Characterized by Imperfect Information: Science has always aspired to 25 
produce knowledge that informs and reduces uncertainty, and yet decisions, 26 
including public policy decisions, must be made in light of imperfect 27 
information and lingering uncertainty. If decision-makers were to wait for 28 
perfect information, they would never make a decision. No RIA can provide 29 
perfect economic information about a proposed policy’s impact. Moreover, it 30 
is only one source of information used by policymakers in making these 31 
decisions. 32 

3. Forecasts of Policy Impacts Are Not Destiny: Too often, policymakers and 33 
the experts advising them confuse forecasts for destiny. Many factors can 34 
influence whether a forecasted favorable or unfavorable outcome is attained in 35 
the future. For policies that are expected to have a significant negative impact 36 
(in terms of costs, restrictions, etc.) on certain stakeholders, in this case coal 37 
mining areas and coal mining companies, it is important that these policies be 38 

                                                 
16 OSM’s mission statement under SMCRA clearly calls for managing the balance between environmental 

protection and meeting the nation’s needs for coal. Source: http://www.OSM.gov/topic/smcra/smcra.shtm. Accessed 
on February 15, 2011. 
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implemented carefully, allowing time to adjust to new regulatory 1 
requirements. It is also important to help businesses (coal mining companies 2 
in this case) innovate with new technologies and market strategies that 3 
achieve the policy objectives related to compliance and enforcement, and also 4 
help them reduce their compliance costs if at all possible. 5 

4. Compliance Cost Estimates are Often Overestimated: It is important to 6 
recognize the findings of many earlier research studies showing that 7 
regulatory compliance costs are often significantly overestimated. According 8 
to a 2004 research paper, which examines the research on estimated and actual 9 
regulatory compliance costs by Ruth Ruttenberg and Associates: “Federal 10 
agencies frequently overestimate the costs of their regulations. They often use 11 
poor quality data, conservative assumptions, and static analysis. 12 
Overestimates emerge — be it from OSHA’s analysis of the costs of a 13 
proposed Vinyl Chloride Standard, EPA’s regulation of acid rain, NHTSA’s 14 
regulation of test procedures for advanced air bags, FDA’s efforts to reduce 15 
the risk of an outbreak of transmissible spongiform encephalopathis, or 16 
CPSC’s cost estimate for flammable upholstered furniture. Despite concerns 17 
of industry with cost and feasibility before a standard is promulgated, the 18 
paths toward compliance predictably lead to lower cost alternatives, often far 19 
lower than predicted. Sometimes regulatory compliance even promotes 20 
increases in productivity.”

17 A principal reason why regulatory compliance 21 
costs are too high is because these studies give inadequate attention to the role 22 
of the private market and technology in helping businesses and others 23 
impacted by regulations to efficiently achieve compliance at lower overall 24 
cost. 25 

5. RIA Analyses Should Be Viewed as Supplementary Information for 26 
Policy Decisions: “In most cases, regulatory impact analysis techniques 27 
provide supplementary, rather than substitute, information for policy makers. 28 
Even when taken together, Benefit-Cost Analysis (BCA) and Cost-29 
Effectiveness Analysis (CEA) do not provide complete information about the 30 
impact of regulations. Rather, they are part of a much larger process of 31 
regulatory impact analysis used to assess the effects of federal regulations. 32 
While policy analysts typically urge that quantitative results of BCA and CEA 33 
should not be over-emphasized, decision makers often ignore this advice. 34 
Even when the results of these analyses suggest that a regulation will produce 35 
substantial net benefits, it is important to understand that, in most cases, the 36 
results will produce losers as well as winners.”

18 37 

6. OMB Guidelines: This RIA attempts to follow the OMB’s guidelines for a 38 
Regulatory Impact Analysis under Circular A-4 and Section 6(a)(3)(c) of 39 
Executive Order 12866. While the U.S. OMB provides guidelines on the 40 

                                                 
17 Ruth Ruttenberg and Associates, Inc., NOT TOO COSTLY, AFTER ALL: 

 An Examination of the Inflated Cost Estimates of Health, Safety, and Environmental Protection, prepared for the 
Public Citizen Foundation, December 2004. 

18 AARP Public Policy Institute, Exploring the Role of Cost-Benefit Analysis in Government Regulations, 2007. 
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preparation of an RIA, wide variation exits in the content and length of RIA 1 
documents.19 This document provides best available information about the 2 
economic costs and benefits of the proposed SPR, which in many cases is only 3 
qualitative in nature, given the difficulties in measuring many of the rule’s 4 
impacts in quantitative or monetized terms. 5 

3.5 PRIMARY DATA SOURCES AND METHODS OF ANALYSIS 6 

1. EIA Coal Data 7 

a. Historical data on production, consumption, imports, exports, prices, 8 
employment, productivity etc. 9 

b. Forecast data on production, consumption, imports, exports, prices, 10 
employment, productivity, etc. 11 

2. U.S. Bureau of Labor Statistics (BLS): 12 
a. Historical and forecast data on coal mining industry employment 13 

3. National Mining Association: 14 
a. Mining industry economic impact analysis at national and state levels. 15 

4. Source on mining royalty data? 16 
5. Sources on EIS socioeconomic data included in RIA 17 
6. Methods of Analysis 18 

a. Cost-Benefit Analysis (Net Benefit Approach) 19 
b. CV 20 
c. BT 21 
d. Dynamic Modeling of Coal Mining Industry Production Shifts 22 
e. Coal Mining Industry Trend Analysis 23 

The coal mining industry was analyzed using EIA data to characterize production, consumption, 24 
price, employment, productivity, import and export, and other key trends. 25 

3.5.1 Cost-Benefit Analysis Approach 26 

Cost-Benefit Analysis  27 

The main method used for valuation is cost-benefit analysis (CBA).  This analysis is basically 28 
compiling the costs of a project as well as the benefits, then translating them into monetary terms 29 
and discounting them over time. (Discounting is the process of determining the present value of 30 
future benefits and costs.)  Ideally, only projects with benefits greater than costs would be 31 
acceptable. 32 

Cost-benefit comparisons have some problems.  First, environmental benefits often lack market 33 
value, yet their costs are known.  Second, benefits are often collected over time, while costs are 34 
up front.  This creates a dilemma, since the question to be answered is in present time. Third, it is 35 
often difficult to understand what is being measured or to determine values for what is being 36 
measured. Fourth, results are often controversial and in some cases, could be used against you.  37 
                                                 
19 This is evident in reviewing various RIAs produced by the Office of Surface Mining, other offices within the DOI, 

USEPA, and other federal agencies.  
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However, it is good to remember that you are empowered just by describing each benefit, even if 1 
you can’t value it. 2 

Cost-Benefit Analysis Definition 3 

CBA is a term that refers to an analysis used to assess the costs and benefits of a proposed 4 
policy, program, or project. In the policy-making arena, CBA is often one of a number of sources 5 
of input used by policy makers in determining the appropriateness of a proposed policy, and 6 
whether it is worthy of adoption. 7 

As a method to estimate future economic effects of a proposed action, CBA works best when 8 
both costs and benefits are clearly defined, and can be measured in quantitative and monetary 9 
terms. This is often not the case since many costs and benefits are immeasurable at the time a 10 
policy is initially proposed. Where these measurement difficulties exist, best available data and 11 
analysis are used to define and measure costs and benefits and professional judgment is exercised 12 
to determine whether the measures are reasonable given all constraints.20 13 

Accurate measurement of the economic costs and benefits of the OSM SPR is difficult because 14 
of: 1) the proposed and evolving nature of the SPR under its various alternatives; and 2) the 15 
paucity of quantifiable technical data defining in clear terms the environmental impacts of the 16 
rule. For this reason, the RIA cannot measure many of the possible costs and benefits of the SPR 17 
elements without relying on major assumptions and best professional judgment. 18 

While CBA is a required step for potentially economically significant rules (or those creating an 19 
annual cost impact of $100 million or more) by the OMB in the federal rule-making process, 20 
CBA has its proponents and critics. 21 

Proponents of CBA make two basic arguments in its favor.21 They first argue that use of CBA 22 
leads to more “efficient” allocation of society’s resources by better identifying which potential 23 
regulatory actions are worth undertaking and in what fashion. 24 

A second set of arguments holds that CBA would produce a better regulatory process – more 25 
objective and more transparent, and thus more accountable to the public. CBA has been offered 26 
as a means of preventing an agency from just doing anything it wants or, more invidiously, from 27 
benefiting politically favored groups through its decisions. 28 

CBA has its critics, which say: “Cost-benefit analysis, widely favored today as a technique for 29 
making public policy decisions, is a failure both in theory and in practice. In theory, it cannot 30 
comprehend important but priceless values, cannot escape the assumption that everything is for 31 
sale and can be traded off against everything else, and cannot accurately reflect the central role 32 
of uncertainty and the need for precaution in practice. It persistently tilts toward overstating 33 

                                                 
20 Farrow Scott, and Toman, Michael, Using Environmental Cost-Benefit Analysis to Improve Government 

Performance, Discussion Paper 99-11, Resources for the Future, Washington, DC, December 1998 
21 Source: Center for Progressive Reform. Website accessed February 11, 2011. 

http://www.progressiveregulation.org/perspectives/costbenefit.html 
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costs, toward trivializing the future, and toward replacing clear policy debates with obscure 1 
technical quarrels.” 22 2 

CBA: Two Basic Approaches 3 

There are two basic approaches to CBA: the ratio approach and the net benefit approach. The 4 
ratio approach indicates the amount of benefits (or outcomes) that can be realized per unit 5 
expenditure in various policy alternatives. In the ratio approach, a policy is cost beneficial if the 6 
ratio of the change in costs to the change in benefits is less than one. 7 

The net benefits approach indicates the absolute amount of money saved or lost due to identified 8 
policy alternatives. In the net benefits formulation, a policy is cost-beneficial if the net change in 9 
benefits exceeds the net change in costs. Clearly, OMB guidelines call for the net-benefit 10 
approach to CBA so that is the approach taken in this RIA. 11 

Net Benefits Approach to CBA: How It Works 12 

In broad outline, the results of a CBA (or BCA) can be seen as a table in which the rows 13 
represent impacts (benefits or costs), and columns represent alternative regulatory actions.  The 14 
costs and benefit entries are expressed in monetary terms wherever possible. Future costs and 15 
benefits are expressed in terms of today's monetary units through a procedure economists call 16 
discounting (discussed below).  Since benefits and costs in practice are uncertain, the table 17 
entries also are adjusted for the probability of occurrence of the benefit or cost if the regulatory 18 
alternative is implemented. 19 

In each column, monetized costs are subtracted from monetized benefits to obtain a "bottom 20 
line" measure of the (discounted) total net benefits across time and affected individuals.  For 21 
economists, this bottom line is a key factor, though not the only one, in answering the question of 22 
whether society as a whole is better off with one regulatory alternative or another, or whether the 23 
alternative chosen is the least cost. 24 

Much of the information related to the quantification and monetization of economic benefits and 25 
costs related to the SPR is not available for this submission. This information will be 26 
incorporated in the RIA once the PKS team and OSM have concluded their work related to costs 27 
and benefits. 28 

3.5.1.1 Benefits Associated with Rule and How Analyzed 29 

MORE BENEFITS TO BE DEVELOPED WITH OSM 30 

To estimate the benefits accrued to the proposed rule a BT methodology will be used to assess 31 
the benefits associated with avoided stream loss through linear feet and acre and the costs from 32 
the proposed restoration activities for streams covered under the existing rules. An analysis of 33 
relevant literature found values associated with many of the ecological services that are provided 34 
by streams of all orders and magnitudes and the associated riparian buffers.  One of the first 35 
attempts to provide a global-scale assessment of ecological services was Costanza et al (1997), 36 

                                                 
22 Critique of Cost-Benefit Analysis, and Alternative Approaches to Decision-Making: A Report to Friends of the 

Earth England, Wales and Northern Ireland, By Frank Ackerman, January 2008 
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which provided estimated metrics of natural capital and ecosystem services.  This article has 1 
been cited throughout the literature as one of the primary articles of its type.  It has been 2 
criticized for its approach on scope and scale; however, its overall contribution to the field has 3 
not been found lacking.  More recently, Ingraham and Foster (2008) provided the value of 4 
ecosystem services provided by U.S. National Wildlife Refuge System lands.  Similar to 5 
Costanza et al. (1997), Ingraham and Foster (2008) provided a compilation of services into a 6 
metric by ecosystem type.  Between these two pieces of peer-reviewed literature, an upper bound 7 
on the potential value per acre of stream impacts avoided can be estimated.   8 

Table 3-3: Benefit Transfer Values 9 

Ecosystem Type 

Costanza et al 
(1997) Ingraham & Foster (2008) Average 

($US 2008/acre) 

Temperate Forests $177 $850 $514 

Grass/Rangelands $136 $51 $94 

Wetlands $8,679 $8,800 $8,740 

Lakes/River/Open Water $4,989 $290 $2,640 

 10 

For a lower bound,  AC s for restoration of streams can be estimated.  This lower bound would 11 
use the work of Baker (2008) with data for woody species and herbaceous species-related 12 
reclamation efforts for coal mines in Appalachia; the work of Bonham and Stephenson (2004) 13 
for linear foot estimate cost for stream restoration activities in Southern Appalachia; and the 14 
Environmental Law Institute (2007) average estimate linear foot costs for stream restoration 15 
across all U.S. Army Corps of Engineers district.  Table 3-3 is a summary of upper and lower 16 
values used for evaluating benefits.  As available, supplemental data from operating mitigation 17 
banks across the United States would also be used, if linear foot estimates for cost can be 18 
determined through an interview with mitigation bank sponsors or mitigation bank credit 19 
brokers.  The average per acre cost for forestry reclamation activities, according to Baker (2008) 20 
was $1,647 per acre and for herbaceous (hayland/pastureland) the reclamation cost was $1,831 21 
per acre.  Stream restoration per linear foot was estimated by the Environmental Law Institute to 22 
be $240 per linear foot.  Bonham and Stephenson (2004) estimated that for small projects (less 23 
than 3,000 linear feet) the average cost for stream restoration was $119 per linear foot.  Cost per 24 
linear foot declines as the amount of stream restoration in a project increases. 25 

3.5.1.2 Costs Associated with Rule and How Analyzed 26 

COSTS TO BE DEVELOPED WITH OSM 27 

3.5.2 Supporting Analysis 28 

3.5.2.1 Regulatory Flexibility Act (Small Business Impact) Analysis 29 

Purpose 30 

This section presents and analyzes best available information on the economic impact of the 31 
OSM’s proposed SPR on small coal mining business entities. Available data from various 32 
sources have been examined and analyzed. This analysis is a part of the rule’s Conceptual RIA. 33 
A more complete analysis of these impacts will be conducted within the Final RIA on the Final 34 
SPR when it exists. 35 
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Background and Definitions 1 

An analysis of the economic impact of proposed federal regulations on small business entities 2 
(also known as firms, companies, or enterprises) is a required component of a (RIA. Executive 3 
Order 13272, signed August 13, 2002, gave federal agencies new direction in their efforts to 4 
assess the impact of their proposed rulemakings on small businesses and other small 5 
organizations under the Regulatory Flexibility Act (RFA). It also directed the U.S. Small 6 
Business Administration’s Office of Advocacy to provide agencies with information on how to 7 
comply with the President’s directive. 8 

By definition, the RFA is an effort by the federal government to balance the social goals of 9 
federal regulations with the needs and capabilities of small businesses and other small entities in 10 
American society. 11 

Research indicates that smaller businesses bear a greater proportionate share of the burden of 12 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 13 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 14 
percent more than that of firms with more than 500 employees.23 Small businesses, defined as 15 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 16 
according to available research. 17 

As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 18 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 19 
firms (defined as firms with 500 or more employees).24 20 

Since the federal government began calculating the economic impact of the RFA in 1998, the 21 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 22 
billion without undermining the broad purposes of the regulations it affects.25 23 

Definition of a Small Coal Mining Business 24 

The U.S. Small Business Administration (SBA) defines a small business in the coal mining 25 
industry (North American Industry Classification Code System [NAICS] 2121) for RFA 26 
purposes as an entity employing fewer than 500 people.26 While this definition is used in 27 
assessing the economic impact of the SPR on smaller coal mining entities, a more complete 28 
analysis of the coal mining industry by various employment size groups is provided.27 29 

                                                 
23 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. 

PB2001-107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of 
Advocacy (Springfield, Va.: National Technical Information Service, 2001). 

24 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small 
Business Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 

25 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 

Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
26 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 

Industry Classification System Codes, Update, November 5, 2010. 
27 NAICS stands for the North American Industry Classification System, which standardizes how operating 

businesses are classified for operating and government reporting purposes. 
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U.S. Coal Mining Industry Enterprise (Corporate) Profile 1 

For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 2 
(corporate) basis, and 2) establishment (operating facility) basis. Because of differences in how 3 
the data are organized and reported, the two sets of numbers do not align completely, but they 4 
are close. The most important data in fulfilling the RFA requirements is the corporate or 5 
enterprise data. 6 

Table 3-4 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 7 
number of firms, establishments, and employment for coal mining, or NAICS 2121.  An 8 
establishment is defined as a single physical location at which business is conducted or where 9 
services or industrial operations are performed. An enterprise is defined as a business 10 
organization consisting of one or more domestic establishments under common ownership or 11 
control. For companies with only one establishment, the enterprise and the establishment are 12 
often the same. The employment of a multi-establishment enterprise is determined by summing 13 
the employment of all associated establishments. 14 

Table 3-4: U.S. Coal Mining Industry Enterprise Profile in 2007
28

 15 

Enterprise 
Employment 
Size 

Number 
Firms 

Number 
Establishment

s Employment 
% Total 

Firms 
% Total 

Establishments 
% Total 

Employment 

0-4 197 199 332 29.0 18.7 0.4 

 5-9 80 80 527 11.8 7.5 0.7 

 10-19 103 105 1,433 15.2 9.8 1.8 

<20 380 384 2,292 56.0 36.0 2.9 

20-99 194 215 8,284 28.6 20.2 10.4 

100-499 64 142 12,392 9.4 13.3 15.5 

<500 638 741 22,968 94.0 69.5 28.8 

500+ 41 325 56,880 6.0 30.5 71.2 

Total 679 1,066 79,848 100.0 100.0 100.0 

 16 

The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 17 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 18 
people. Approximately 56% of the industry’s total firms had 20 or fewer employees and 94% 19 
had less than 500 employees. 20 

On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 21 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 22 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 23 
than 500 employees represented 71% of total employment. 24 

U.S. Coal Mining Industry Revenues by Small and Large Businesses 25 

Table 3-5 analyzes coal revenues produced by small and large coal mining businesses. 26 

                                                 
28 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Table 3-5: Coal Mining Receipts (Revenues) by Small and Large Businesses in 200729 1 

Industry Receipts 
Size Group (Dollars) Firms 

 
Employ. 

Estimated 
Receipts 

($000) 

Avg. 
Firm 

Employ. 
Size 

Avg. 
Firm 

Receipts 
($000) 

No. 
Firms 

with Avg. 
Employ 

<500 

% 
Industry 

Total 
Receipts 

Total 679 79,848 33,550,214 118 49,411 620 100.0% 

<100,000 24 0 0 0 0 24 0.0% 

100,000-499,999 278 2,092 105,063 8 378 278 0.3% 

500,000-999,999 25 80 16,473 3 659 25 0.0% 

1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2% 

2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6% 

 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8% 

7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7% 

10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8% 

15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0% 

 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8% 

25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7% 

30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4% 

35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7% 

40,000,000-44,999,999 2 0 0 0 0 2 0.0% 

45,000,000-49,999,999 3 0 0 0 0 3 0.0% 

50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3% 

75,000,000-99,999,999 6 NA NA NA NA 6 NA 

100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9% 

% Defined as Small 
Business (<500 
Employees) 91.3%             

% Industry Receipts by 
Small Businesses 14.1%             

 2 
The data in Table 3-4 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 3 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 4 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 5 
or large businesses. 6 

U.S. Coal Mining Industry Business Legal Form Profile 7 

The analysis in Table 3-5 indicates that on an establishment basis over 48% of total coal mining 8 
business establishments (operations) employed less than 20 people and almost 98% employed 9 
less than 500 people. Only 2.3% of all coal mining establishments employed over 500 people in 10 
2008 according to the data in Table 3-6. 11 

                                                 
29 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Almost 78% of all coal mining establishments are associated with corporations or S-1 
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 2 
tend to be smaller in employment size than corporate entities. 3 

Table 3-6: U.S. Coal Mining Industry Business Legal Form Profile, 200830 4 

Business 
Legal Type 

Total 
Establish 

<20 
Employ 

20-499 
Employ 

>500 
Employ 

% <20 
Employ 

% 20-
499 

Employ 
% >500 
Employ Totals 

All 
Establishments 

1108 536 547 25 48.4% 49.4% 2.3% 100.0% 

Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 

S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 

Sole 
Proprietorships 

44 33 19 11 75.0% 22.7% 2.3% 100.0% 

Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 

Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 

 5 

Coal Production and Revenues by Mine Type and Employment Size 6 

The MSHA within the U.S. Department of Labor (USDOL) classifies establishments (mines) in the U.S. 7 
coal mining industry into three major coal commodity groups: bituminous, lignite, and anthracite.31  8 
Bituminous operations represent approximately 97% of coal mining operations and approximately 99% 9 
of coal miners and total coal production.  Anthracite operations represent approximately 2% of coal 10 
mining operations and less than 1% of coal miners and total coal production.  Lignite operations 11 
represent less than 1% of coal mining operations, coal miners, and total coal production. 12 

The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 13 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 14 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 15 
mines in 2009 was $51.35 short per ton. Table 3-7 below presents the coal production and revenues for 16 
2009. 17 

A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 18 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 19 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 20 
were used in Table 3-6 to analyze coal production and revenues by the employment size of mines. 21 
Because of data reporting problems, mine (establishment) production and revenue data could not be 22 
aggregated at the firm or corporate level in a valid way. 23 

                                                 
30 U.S. Census, County Business Patterns 2008 

31 This categorization is based on MSHA-collected data grouped by SIC code description.  Some publications of the 

U.S. Department of Energy further divide the bituminous group into bituminous coal and sub-bituminous coal. 
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Table 3-7: Coal Production by Mines in Short Tons and Coal Revenues in 2009  1 

Coal Production by Mines in Short Tons 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees 19,713,676 5,036,046 24,749,722 

20-499 Employees 475,066,642 236,566,737 711,633,379 

500+ Employees 247,760,869 90,256,010 338,016,879 

Grand Total 742,541,187 331,858,793 1,074,399,980 

Total Coal Revenues, Apportioned by Coal Tonnage Produced 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees $440,600,659 $258,600,962 $699,201,621 

20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 

500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 

Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 

Source: MSHA Employment and Production Database 2 

Over 66% of total coal production (including both surface and underground mined) in 2009 was 3 
produced by mines with employment in the 20-499 range, which are considered to be small 4 
businesses. Almost 69% of total coal production occurred in mining operations with less than 5 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 6 
employees. 7 

Coal Production Concentration 8 

According to UEIA industry survey data, U.S. coal production is highly concentrated. The five 9 
largest corporate producers represent over 53% of total coal production in 2009, according to the 10 
data presented in Table 3-8 below. The 29 coal producers listed in Table 3-8 account for over 11 
87% of total U.S. coal production. 12 

Table 3-8: Largest U.S. Coal Producers in 2009 13 

Rank Controlling Company Name 

Production Percent of 

(Thou. Short Tons) Total Production 

1 Peabody Energy Corporation  189,232 17.6 

2 Arch Coal Inc.  148,061 13.8 

3 Cloud Peak Energy  90,965 8.5 

4 Alpha Natural Resources LLC  83,523 7.8 

5 CONSOL Energy Inc.  58,145 5.4 

6 Massey Energy Co.  37,161 3.5 

7 NACCO Industries Inc.  31,085 2.9 

8 Patriot Coal Corp.  29,268 2.7 

9 Peter Kiewit Sons Inc.  27,136 2.5 

10 Alliance Resource Operating Partners LP  25,874 2.4 

11 Murray Energy Corp.  25,837 2.4 

12 Westmoreland Coal Co.  24,266 2.3 

13 Energy Future Holdings Corp.  21,272 2.0 
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Rank Controlling Company Name Production Percent of 

14 Drummond Co. Inc. 19,964 1.9 

15 Intl Coal Group Inc. (ICG)  17,414 1.6 

16 BHP Billiton Ltd.  14,917 1.4 

17 James River Coal Co.  9,855 0.9 

18 Chevron Corp.  9,841 0.9 

19 PacifiCorp  9,447 0.9 

20 Level 3 Communications  8,392 0.8 

21 Walter Industries Inc.  7,571 0.7 

22 Trinity Coal Corp.  6,805 0.6 

23 Booth Energy Group  6,506 0.6 

24 Cline Group 6,497 0.6 

25 TECO Energy Inc.  6,205 0.6 

26 Rosebud Mining Co.  6,084 0.6 

27 Black Hills Corp.  6,016 0.6 

28 Oxbow Carbon & Minerals Holding Inc.  5,703 0.5 

29 Western Fuels Association Inc.  5,234 0.5 

    Subtotal 938,276 87.3 

    All Other Coal Producers 136,647 12.7 

    U.S. Total 1,074,923 100.0 

Source: EIA, U.S. Department of Energy, 2010 Annual Coal Outlook Report, 1 

May 2010 2 

Earlier Relevant RFA Analyses 3 

A preliminary RFA analysis was conducted for OSM’s Excess Spoil; SBZ; Diversions Rule in 4 
2008. The analysis did not find any major economic impacts of that rule on small mining 5 
operations and companies. The cost impact of the rule was estimated at $240,000, which was 6 
related to increased monitoring and reporting requirements created by the rule. 7 

Major Observations and Summary 8 

1. Research suggests that small businesses are generally impacted in a significant 9 
economic way by federal regulations. For this reason, it is important to 10 
carefully consider the economic impacts of the SPR on smaller coal mining 11 
companies. 12 

2. The U.S. coal mining industry is represented by a large and significant 13 
number of small businesses, defined as those employing less than 500 people.  14 
The U.S. coal mining industry in 2007, analyzed on an enterprise (company) 15 
basis, consisted of 679 total firms, or corporate entities, which operated 1,066 16 
mining operations employing 79,848 people. Almost 56% of the industry’s 17 
total firms had 20 or fewer employees and 94% had less than 500 employees. 18 

3. In 2007, 14.1% of the coal mining industry’s total receipts (revenues) was 19 
produced by coal firms employing less than 500 people, or by small 20 
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businesses. This amounts to revenues of $4.73 billion. The remaining 85.9% 1 
($28.8 billion) of industry receipts come from coal firms that employ 500 or 2 
more employees, or large businesses.  See Table 3-9. 3 

4. Analyzed on an establishment (mine operations) basis, over 48% of total coal 4 
mining business establishments employed less than 20 people and almost 98% 5 
employed less than 500 people. 6 

5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise 7 
employment is accounted for by coal enterprises with less than 20 employees. 8 
Coal enterprises with employment less than 500 people accounted for 28.8% 9 
of the industry’s total employment, while coal enterprises with more than 500 10 
employees represented 71.2% of the industry’s total employment. This 11 
indicates that coal employment is heavily concentrated in larger coal mining 12 
enterprises or companies and not in smaller ones. 13 

6. According to the economic analysis for the RIA, the baseline (pre-SPR) 14 
national economic impact (industry output) of the coal mining industry is 15 
presently $48.7 billion. This economic impact generates a total national 16 
employment impact of 182,785 jobs. If coal mining enterprises employing less 17 
than 500 people account for 28% (22,968) of the coal industry’s direct 18 
employment (79,848 jobs), then it is fair to assume that coal mining 19 
enterprises with less than 500 employees also account for 28% of the industry 20 
total economic and employment impacts. This means that currently (in the 21 
pre-SPR environment) smaller coal enterprises account for an estimated $13.6 22 
billion of the industry’s total national economic impact and an estimated 23 
51,180 of the industry’s total employment impact. 24 

7. The economic analysis for the RIA shows that under Economic Impact 25 
Analysis Scenario One (which corresponds to the EIS Alternative 5 or the 26 
proposed preferred alternative) the national economic impact of the coal 27 
industry would be reduced by $1.36 billion over a 12-year period, which 28 
represents a 2.8% overall reduction in the industry’s economic impact. On an 29 
annual basis over the 12 years, this represents a $113.3 million reduction in 30 
coal mining industry economic output. It is also estimated that 5,567 jobs 31 
would be lost nationally over the 12 years under RIA Scenario One (EIS 32 
Alternative 5) as a result of this $1.36 billion economic output reduction. On 33 
an annual basis, this represents a 464-job loss per year over the 12 years. If we 34 
assume that smaller coal mining enterprises would experience equal 35 
reductions in their economic impact (-2.8%) and employment impact (-3.0%), 36 
then the economic contribution of smaller mining enterprises would be 37 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 38 
million per year), and the employment contribution of these operations would 39 
be reduced by 1,530 jobs (51,000 jobs x .030) over the 12 years, or by 128 40 
jobs per year.  Table 3-10. 41 

8. We are unable to estimate the economic impact of the Most Stringent 42 
Alternative (EIS Alternative 5) because of insufficient data to conduct this 43 
analysis. It is known from a recent mining engineering forecast for the EIS 44 
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that Alternative 5, if adopted, could trigger a 100% loss (814 million tons) of 1 
surface mining production across the United States. Using MSHA data, we 2 
estimate that surface mining operations account for 69% (743 million tons) of 3 
total coal production. Moreover, 67% of all surface mining production is 4 
accomplished by small coal mining operations (with less than 500 5 
employees). From this standpoint, the economic impact of Alternative 2 on 6 
small mines and small mine enterprises would be catastrophic in nature. It 7 
could eliminate all of them. 8 

9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent 9 
Alternative, we know the economic impact of the 2008 rule was expected to 10 
be minimal or insignificant from an economic impact standpoint. The 11 
economic impact of the 2008 rule was assessed to be minimal in its RFA 12 
analysis. 13 

10. The overall conclusion of this analysis is that: a) smaller coal mining 14 
companies could be economically impacted in a catastrophic way by the EIS 15 
Alternative 5 (Most Stringent Version), if it is adopted; b) they would be 16 
impacted in an economically significant way by EIS Alternative 2 (Proposed 17 
Preferred Rule Version); and c) smaller coal mining businesses would not be 18 
impacted in any economically significant way by the baseline situation, which 19 
is represented by the 2008 Rule, which was not implemented upon its 20 
adoption. 21 

Table 3-9: Small Business Profile Summary
32

 22 

Coal 
Companies 

Business Size 
Definition33 

Number 
Firms 

% Total 
Firms 

% Total 
Industry 

Employment 
Total: 79,848 

%Total 
Industry 

Revenues 
Total: 
$33.6 

Billion 

%Total 
Industry 

Production 
Total: 1.074 
billion tons 

Small 
Businesses 

<500 
Employees 

638 93.9% 28.8% 14.1% 68.5% 

Large 
Businesses 

>500 
Employees 

41 6.1% 71.2% 85.9% 31.5% 

Totals  679 100% 79,848 100% 100% 

 23 

                                                 
32 All data are for firms or companies except the production data, which relates to mines or business establishments 
33 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the RFA analysis for the 

SPR. 
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Table 3-10: Small Business Impact Summary 1 

Impact 

EIS Alternative 5 
(Proposed 

Preferred Rule) 
EIS Alternative 2 

(Most Stringent Rule) 

Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 

Reduced Total Economic 
Output Impact (Over 12 
years) 

-$380 Million 

Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 

No significant economic 
impact on small mining 
companies 

Reduced Annual Economic 
Output Impact $380 
million/12 years) 

-$31.7 Million   

Reduced Total Employment 
Impact (Over 12 years) 

-1,530 Jobs   

Reduced Annual 
Employment Impact 
(1,530/12 years) 

-128 Jobs   

 2 

(Coal Industry Analysis, EIS inputs, OSM Information Cost Burden Analysis, IMPLAN 3 
modeling, other) 4 

3.5.2.2 Information Cost Burden Analysis 5 

As a requirement of the Federal Paperwork Reduction Act, OSM conducted a survey to reflect 6 
the cost for coal mine operators (Operators) and SRAs to meet the information requirements of 7 
the SPR. 8 

These direct cost impacts are summarized in Table 3-11. A more detailed summary of these 9 
impacts is provided in Appendix 3: Information Cost Burden Analysis of the SPR. 10 

It is expected that the total cost to meet these information requirements will be $142.4 million at 11 
the time of the final rule’s full implementation. This is a one-point in time cost estimate. Over 84 12 
percent ($130 million) of these costs will fall upon coal mine operators and the other 16 percent 13 
($12.8 million) on state regulatory authorities. 14 

Table 3-11: Information Cost Burden Impact Analysis Summary 15 

30 CFR 
Sections 

Type of 
Respondent 

Programmatic 
Changes - Hours 

Programmatic 
Changes - Hours 
x Wage Costs 

Programmatic 
Changes - Non-
Wage Costs 

Programmatic 
Changes - Wage + 
Non-Wage Costs 

Operator/SRA 
Total 

Operators 246,959 $12,594,909 $116,965,818 $129,560,727 

SRA 238,573 $12,882,942 0 $12,882,942 

Total   485,532 $25,477,851 $116,965,818 $142,443,669 

 16 
3.5.2.3 Coal Production Shift Analysis 17 

TO BE DEVELOPED Appendix 4 18 

 19 

Deleted: state regulatory authorities (

Deleted: )



2/23/2011 - For Official Use Only – Deliberative Process Material 
53 

4 Economic and Coal Mining Industry Overview 1 

4.1 BASELINE COAL MINING SITUATION – DISTRIBUTIONAL ISSUES 2 

IN U.S. COAL PRODUCTION 3 

4.1.1 Companies 4 

The U.S. coal-mining industry includes approximately 600 mining companies and approximately 5 
250 exploration and mining support companies, which have combined annual revenues of 6 
approximately $50 billion.  As shown in Table 4-1, major coal companies include Peabody 7 
Energy, Rio Tinto Energy America, Arch Coal, Foundation Coal, CONSOL Energy, and Massey 8 
Energy. 9 

Table 4-1: Largest Coal-Producing Companies in the United States 10 

Rank Company Name 

Production Percent of 

(thousand short tons) Total Production 

1 Peabody Energy Corp. 200,752 17.1 

2 Rio Tinto Energy America 140,818 12.0 

3 Arch Coal, Inc. 134,017 11.4 

4 Foundation Coal Corp. 69,366 5.9 

5 CONSOL Energy, Inc. 63,806 5.4 

6 Massey Energy Co. 40,151 3.4 

7 Patriot Coal Corp. 33,317 2.8 

8 NACCO Industries, Inc. 29,554 2.5 

9 Westmoreland Coal Co. 29,275 2.5 

10 Peter Kiewit Sons, Inc. 28,198 2.4 

11 Alliance Resource Operating Partners LP 26,395 2.3 

12 Murray Energy Corp. 26,059 2.2 

13 Energy Future Holdings Corp. 23,307 2.0 

14 Alpha Natural Resources LLC 20,879 1.8 

15 CG 18,340 1.6 

16 BHP Billiton Ltd. 15,952 1.4 

17 Chevron Corp. 10,976 0.9 

18 PacifiCorp 10,884 0.9 

19 James River Coal Co. 10,583 0.9 

20 Level 3 Communications 10,559 0.9 

21 Trinity Coal Corp. 8,859 0.8 

22 Walter Industries, Inc. 7,471 0.6 

23 Wexford Capital LLC 6,726 0.6 

24 Booth Energy Group 6,621 0.6 

25 TECO Energy, Inc. 6,327 0.5 

26 Cline Group 6,088 0.5 

27 Black Hills Corp. 6,016 0.5 

28 Energy Coal Resources, Inc. 5,999 0.5 
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Rank Company Name 

Production Percent of 

(thousand short tons) Total Production 

29 Western Fuels Association, Inc. 5,261 0.4 

 Subtotal 1,002,556 85.6 

 All Other Coal Producers 169,253 14.4 

 U.S. Total 1,171,809 100.0 

Source: EIA. 2008.  2008 annual coal report. 1 

From a coal production standpoint, the industry is highly concentrated, with the top 10 2 
companies accounting for two-thirds of all coal production.  The top three companies represent 3 
40 percent of U.S. coal production.34 4 

4.1.2 Highlights of the Coal Mining Industry Analysis and Highlights of Baseline 5 
Production Analysis 6 

Coal Mining Industry Production and Consumption Trends
35

 7 

Coal Production 8 

According to preliminary data from EIA, and as shown in Table 4-2, coal production in the 9 
United States in 2009 decreased to a level of 1,072.8 million short tons, a decline of 8.5 percent, 10 
or 99.1 million short tons below the 2008 record level of 1,171.8 million short tons. 11 

Table 4-2: Coal Production in the United States 12 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

Production by Region       

     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 

        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 

        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 

        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 

     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 

     Western  585 619.4 621 633.6 584.5 -0.09 

     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 

          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: EIA. 2009.  U.S. coal supply and demand review, 2009. 13 

In 2009, U.S. coal consumption decreased in all sectors while total coal stocks increased for the 14 
year.  Coal consumption in the electric power sector in 2009 was lower by 10.0 percent, while 15 
coking coal consumption decreased by 30.6 percent and the other industrial sector declined by 16 
16.6 percent. 17 

The commercial and institutional sector (which before 2008 had been called “residential and 18 
commercial”), the smallest of all the coal-consuming sectors, declined by 8.4 percent in 2009.  19 

                                                 
34 EIA. 2008. Table 10: Major U.S. Coal Producers in 2008. 
35 Based heavily upon EIA data, analysis, and reports. 
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All percentage change calculations are at the short-tons level.  U.S. coal exports fell from the 1 
2008 levels, while coal imports decreased for the second consecutive year. 2 

Overview 3 

EIA’s data indicate a steady shift away from Eastern coal supplies and growing reliance on 4 
Western supply sources.  This shift has been under way for some time and is motivated by many 5 
factors, including the cleaner quality of Western coal and the faster growth of Western coal 6 
markets than those in the East. 7 

U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 8 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 9 
production in 2009 was the largest percent decline since 1958 (when production declined by 10 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 11 
176.1 million short tons). 12 

Although total U.S. coal production was lower in 2009, one of the three coal-producing regions 13 
had a slight increase in coal production, while the other two had large declines.  Aside from 14 
refuse production, the Appalachian and Western Regions had decreases in their respective 2009 15 
production levels of 13.0 percent and 7.7 percent, while the Interior Region remained essentially 16 
unchanged. The decrease in the Appalachian Region production was 50.9 million short tons, 17 
while the decrease in Western Region production in 2009 was 49.1 million short tons.  Coal 18 
production in the Interior Region increased, but by only 216 thousand short tons. 19 

Appalachian Region 20 

Coal production in the Appalachian Region ended 2009 at 339.3 million short tons, a decrease of 21 
13.0 percent, or 50.9 million short tons, its lowest level in almost 50 years.  The decline was 22 
primarily driven by the domestic and international economic situation, combined with the lower 23 
natural gas prices that prevailed during most of the year.  The decrease in U.S. coal exports, 24 
which are predominantly produced in this region, helped to hold down the 2009 production.  The 25 
drop in demand for coal by all the domestic coal-consuming sectors, combined with the 26 
increasing coal stock level at electric power plants, also influenced coal production for the year.  27 
Ohio was the only state in the Appalachian Region that had an increase in coal production in 28 
2009, and one of only eight states in the nation to have a higher level of coal production for the 29 
year. 30 

Coal production in Ohio in 2009 increased by 1.2 million short tons, or 4.5 percent, to end the 31 
year at 27.4 million short tons, the highest level in a decade. Although numerous mines in the 32 
state had lower production in 2009, including one mine that had a drop of 0.8 million short tons, 33 
increases at other mines more than offset these decreases.  The majority of the 2009 increase in 34 
production was a result of higher production levels at four mines and the opening of one new 35 
mine in the state. Ohio Valley Coal’s Powhatan No. 6 mine had an increase of 0.9 million short 36 
tons in 2009, while Harrison Resources’ Sexton No. 2 mine and Oxford Mining’s Rice No. 1 37 
mine each had an increase in their production levels of 0.5 million short tons.  Ohio American 38 
Energy’s Salt Run mine had an increase of 0.4 million short tons in 2009, and Gatling Ohio’s 39 
Yellowbush mine produced a total of 0.3 million short tons in its first year of production. 40 
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West Virginia, the largest coal-producing state in the Appalachian Region and the second largest 1 
in the United States, had the largest tonnage decline in the region in 2009, decreasing by 2 
21.1 million short tons.  This ended the year with a total of 136.7 million short tons, which is 3 
13.4 percent below the 2008 level and the lowest level since 1993, when a prolonged miners’ 4 
strike affected coal production. 5 

In 2009, there were 17 mines in West Virginia that had a decrease in their respective production 6 
levels of at least 0.5 million short tons.  Two of the 17 mines were abandoned – Patriot Coal’s 7 
Europa mine and Arch Coal’s Coal Mac No. 68 mine – while the others were idled for some 8 
portion of the year as coal operators tried to balance their supply to consumers’ decreasing 9 
demand. 10 

Fourteen of the 17 mines were located in the southern portion of West Virginia, which is 11 
classified as part of the Central Appalachian Region as identified by the coal industry.  On a 12 
positive note for 2009 coal production in West Virginia, there were six mines that had an 13 
increase of at least 0.7 million short tons over their 2008 levels and one new mine – Patriot 14 
Coal’s Hill Fork mine – that produced 0.7 million short tons.  Two of the mines with higher 15 
production levels – Consol Energy’s Loveridge No. 22 mine and Patriot Coal’s Federal No.2 16 
mine – are in Northern West Virginia, which is considered part of Northern Appalachia. The 17 
other four mines with the increased production level – Massey Energy’s Slabcamp mine, 18 
Republic mine, Upper Big Branch, and Arch Coal’s Coal Mac Holden No. 22 mine – are located 19 
in Southern West Virginia. 20 

Eastern Kentucky, which is identified as part of Central Appalachia, produced 73.4 million short 21 
tons of coal in 2009, a decrease of 18.7 percent or 16.9 million short tons below the 2008 level 22 
and its lowest production level since the early 1970s.  In 2009, there were seven mines in Eastern 23 
Kentucky that had a decline of 0.5 million short tons or more for the year.  They were Kentucky 24 
Fuel Corporation’s Bent Mountain mine, Consol Energy’s Jones Fork mine, Massey Energy’s 25 
Mine No. 1, Frasure Creek Mining’s LLC F-2 mine, Alpha Natural Resources’ Big Branch mine, 26 
Revelation Energy’s S-1 Hunts Branch mine, and Miller Brothers Coal’s Black Diamond mine. 27 
However, in 2009, there were also two mines in Eastern Kentucky that had increases in their coal 28 
production levels of 0.5 million short tons or more.  They were Alpha Natural Resources’ Mine 29 
No. 9A and Big Branch West mine. There was also one new mine that had 0.5 million short tons 30 
of production in 2009: Massey Energy’s MTR Wolf Creek mine. 31 

Pennsylvania produced 58.1 million short tons, a decrease of 11.2 percent from 2008 or 32 
7.3 million short tons, its lowest level in more than 100 years.  While the two largest mines in the 33 
state – Consol Energy’s Enlow Fork mine and Bailey mine (also the two largest underground 34 
mines in the United States) – produced in 2009 at approximately the same level as 2008, declines 35 
by many other mines resulted in Pennsylvania’s coal production dropping for the year. 36 

In 2009, there were declines in coal production of at least 0.5 million short tons by four mines in 37 
Pennsylvania. The largest decline at a mine in Pennsylvania was 1.8 million short tons at Consol 38 
Energy’s Blacksville No. 2 mine, which was idled for a time during the year.  This mine is 39 
classified by the  MSHA as a West Virginia mine, which is where the mine first produced coal.  40 
EIA classifies it as a Pennsylvania mine because the mine has progressed north from its opening 41 
portal and the coal that is currently being mined is under the Commonwealth of Pennsylvania. 42 
There was also a decrease in production of 1.3 million short tons at Consol Energy’s Mine 84 as 43 
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it was placed into nonproducing status during the latter part of 2009.  Decreases in coal 1 
production of 0.8 million short tons and 0.5 million short tons for the year at Alpha Natural 2 
Resources’ Emerald No. 1 and Cumberland mines, respectively, also contributed to the decline in 3 
coal production experienced in Pennsylvania in 2009. 4 

Coal production in Virginia decreased in 2009 by 4.2 million short tons to a total of 20.5 million 5 
short tons, a decline of 17.0 percent and its lowest level since the mid-1950s.  Four mines 6 
accounted for more than 40 percent of the decrease in coal production for the year in the state. 7 

Consol Energy’s Buchanan mine had the largest decrease of any mine in the state, a drop of 8 
0.7 million short tons as a result of a short-term idling to help balance supply with the lower 9 
demand due to the economic downturn.  The other three mines were A&G Coal Corporation’s 10 
Sigmon Strip No. 23, Sawmill Hollow No. 1 mine, and Guest Mountain Mining’s Mine No. 3, 11 
which had decreases in production of 0.5 million short tons, 0.3 million short tons, and 12 
0.4 million short tons, respectively.  However, there were increases in coal production at two 13 
mines that began operating during 2008 and increased production by 0.3 million and 0.4 million 14 
short tons in 2009, while one new 2009 mine produced 0.4 million short tons. 15 

In 2009, coal production in Alabama totaled 18.8 million short tons, 8.9 percent lower than the 16 
2008 level.  Although there was an increase of 0.5 million short tons at Jim Walter Resources’ 17 
No. 7 mine, decreases at most of the other mines in the state brought overall production down for 18 
the year.  Declines of 0.5 million short tons that occurred at Drummond Company’s Shoal Creek 19 
mine and Jim Walter Resources’ No. 4 mine were the largest for the state. Declines in total coal 20 
production in 2009 were experienced by Maryland and Tennessee, which ended the year at 21 
2.3 million short tons and 2.1 million short tons, respectively. 22 

Interior Region 23 

Coal production in the Interior Region in 2009 was 146.8 million short tons, comparable to the 24 
2008 production level.  The Interior Region was the only one of the three major U.S. coal supply 25 
regions to not have a decrease for the year.  While the total coal production for the region was 26 
basically unchanged, that was not the case when it came to the respective states’ production 27 
levels in 2009.  Three of the four largest coal-producing states (Illinois, Indiana, and Western 28 
Kentucky) in the region had increased levels of production levels in 2009 compared to 2008.  29 
The other large coal-producing state in the Interior Region, Texas, had a decrease in its 30 
production level, which resulted in it falling from the number 1 coal-producing state in the 31 
Interior Region to number 2. 32 

Western Kentucky had the largest increase in coal production in the Interior Region in 2009, 33 
increasing by 2.6 million short tons to reach a total of 32.7 million short tons.  This is the fifth 34 
consecutive year that Western Kentucky experienced growth in coal production, and the 2009 35 
increase of 8.8 percent was primarily a result of the opening of four new mines during the year.  36 
The opening of Armstrong Coal’s Parkway and Eastfork mines, as well as River View Coal’s 37 
River View Mine and Oxford Mining’s KO mine, added 2.3 million short tons of coal to the 38 
annual total. 39 

Coal production in 2009 in Illinois increased by 2.6 percent to end the year at a total of 40 
33.8 million short tons.  Although there was almost a 1-million-short-ton drop in coal production 41 

Comment [jmp33]: spell out 



2/23/2011 - For Official Use Only – Deliberative Process Material 
58 

at Peabody Energy’s Vermillion Grove mine, which was idled during the first part of the year, 1 
and a decrease of 0.5 million short tons at Knight Hawk Coal’s Creek Paum mine, the increase in 2 
production of 1.0 million short tons by American Coal Company’s Galatia mine and an increase 3 
of 0.6 million short tons by Knight Hawk Coal’s Prairie Eagle mine offset those losses.  An 4 
increase in coal production in 2009 of 0.4 million short tons by Mach Mining’s Mach No. 1 5 
mine, combined with the opening of Knight Hawk Coal’s Prairie Eagle South mine and the 6 
restart of MaRyan Mining’s Shay No. 1 mine (formerly Monterey Coal Company No. 1 mine), 7 
accounted for most of Illinois’ increased production level. 8 

Indiana produced a total of 36.6 million short tons in 2009, an increase of only 1.8 percent or 9 
0.7 million short tons, but that was enough to vault it to the position of the largest coal-producing 10 
state in the Interior Region.  Although there were large decreases in production at several mines, 11 
including a drop of 1.8 million short tons by United Minerals’ Discovery mine and a drop of 12 
0.6 million short tons at both Vigo Coal’s Cypress Creek mine and Solar Sources’ Craney mine, 13 
increases in production at four mines in Indiana as well as production at two new mines resulted 14 
in the increase in coal production for 2009.  The four mines that had the higher production totals 15 
in 2009 were United Minerals’ West 61 mine, higher by 1.3 million short tons; Sunrise Coal’s 16 
Carlisle mine, higher by 0.7 million short tons; and both Peabody Energy’s Francisco mine and 17 
Little Sandy Coal Company’s Antioch mine, higher by 0.5 million short tons. 18 

Texas coal is mainly lignite, the lowest rank of coal with the lowest amount of energy (or Btu), 19 
most of which is used in the electric power sector, primarily at mine-mouth facilities.  The 20 
amount of Texas-produced lignite consumed by the electric power sector in the state in 2009 21 
dropped by 16.2 percent, while the total amount of coal consumed in the electric power sector in 22 
Texas declined by only 6.3 percent.  The discrepancy is due to the amount of subbituminous coal 23 
consumed for power production decreasing only slightly by 0.2 percent.  Total coal production in 24 
Texas for 2009 was 35.1 million short tons, a decrease of 10.1 percent.  Eight of the 12 mines in 25 
Texas had declines in coal production in 2009, with 3 of those mines accounting for the majority 26 
of the decrease. The three mines are Luminant Mining’s Winfield South Strip and Tatum Strip, 27 
and Westmoreland Coal Company’s Jewett mine, down by 2.1, 1.4, and 0.9 million short tons, 28 
respectively.  On a positive note for Texas, Luminant Mining’s Kosse mine began production in 29 
the second quarter of 2009, producing 0.9 million short tons. 30 

The other states in the Interior Region (Arkansas, Kansas, Louisiana, Mississippi, Missouri, and 31 
Oklahoma), which together produced 8.7 million short tons of coal, accounted for a total of 32 
5.9 percent of the entire region’s production in 2009.  Of these states, only Mississippi and 33 
Missouri had increases in their coal production from their prior-year levels. 34 

Western Region 35 

Although the Western Region is the largest coal-producing region in the United States, in 2009 36 
coal production declined by 7.7 percent to a total of 584.5 million short tons and ended a five-37 
year increasing production trend. The decrease of 49.1 million short tons resulted in a production 38 
level comparable to what was produced in 2005.  Only two of the eight states in the Western 39 
Region (Alaska and North Dakota) had an increase in coal production for the year.  Of all the 40 
coal-producing states in the Western Region, Alaska, with one mine, the Usibelli mine, has the 41 
smallest level of production.  However, in 2009, it had the largest increase in production, 42 
370 thousand short tons, or 25.0 percent, and ended the year with a total of 1.8 million short tons.  43 
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North Dakota produced 29.9 million short tons of coal in 2009, an increase of 318 thousand short 1 
tons, or 1.1 percent.  There are four mines in North Dakota, and in 2009 two of the mines – 2 
Falkirk Mining’s Falkirk mine and Coteau Property’s Freedom mine – had increased production 3 
levels that were more than enough to offset the declines experienced at the other two mines – 4 
Westmoreland Coal’s Beulah mine and BNI Coal’s Center mine. 5 

Wyoming, the largest coal-producing state in the nation, a position it has held for two decades, 6 
continues to dominate the U.S. coal production picture. In 2009, coal production in Wyoming 7 
fell for the first time in 17 years.  Total coal production in Wyoming in 2009 was 430.7 million 8 
short tons, a decrease of 37.0 million short tons, or 7.9 percent, but its share of U.S. total 9 
production still grew slightly.  To show how Wyoming dominated the U.S. coal supply in 2009, 10 
it accounted for 73.7 percent of the Western Region production total, was 91.4 million short tons 11 
more than the entire Appalachian Region, was almost three times the Interior Region, and was 12 
more than 40 percent of the total U.S. coal production for the year.  Although overall Wyoming 13 
coal production decreased in 2009, there were five mines that had at least some level of 14 
production increase. 15 

The largest increase in coal production at any mine in Wyoming was achieved by Alpha Natural 16 
Resources’ Eagle Butte mine, which produced 21.5 million short tons, an increase of 1.0 million 17 
short tons or 5.1 percent over the 2008 level.  Peabody Energy’s North Antelope Rochelle mine 18 
was again the largest coal mine in Wyoming and the U.S. in 2009, producing a total of 19 
98.3 million short tons, an increase of 0.7 million short tons or 0.7 percent.  This one mine 20 
produced more coal than any other state in the nation but two, West Virginia and Kentucky.  The 21 
other three mines in Wyoming that had higher production in 2009 increased by a combined total 22 
of less than 203 thousand short tons. 23 

During the second half of 2009, Arch Coal closed on its purchase of the Jacobs Ranch mine from 24 
Rio Tinto and subsumed it into the adjacent Black Thunder mine. If this had been counted as one 25 
mine for the entire year, it would have had the largest decline in coal production of any 26 
Wyoming mine, a drop of 20.6 million short tons.  It also would have been the largest mine in 27 
the United States with a total of 110.1 million short tons, down from the 2008 level of 130.7 28 
million short tons.  Other Wyoming mines that had decreases in 2009 coal production of at least 29 
1 million short tons were Peabody Energy’s Caballo mine down 8.0 million short tons, Peabody 30 
Energy’s Rawhide mine down 2.6 million short tons, Cloud Peak Energy’s Antelope mine down 31 
1.8 million short tons, and Arch Coal’s Coal Creek mine down 1.7 million short tons. 32 

In 2009, Montana produced a total of 39.5 million short tons, a decrease of 11.8 percent or 33 
5.3 million short tons.  Although there was an increase in production at Signal Peak Energy’s 34 
Bull Mountain mine of 0.6 million short tons, the decreases in coal production at Western 35 
Energy’s Rosebud mine of 2.7 million short tons and Decker Coal’s Decker mine of 2.4 million 36 
short tons in 2009 accounted for the majority of the decline. 37 

Colorado, the third largest coal-producing state in the Western Region, had a decrease in coal 38 
production for 2009 of 3.8 million short tons or 11.7 percent to end the year at 28.3 million short 39 
tons.  Although 3 of the 11 mines in the state had increases in coal production in 2009, the 40 
decrease in Colorado’s total production was accounted for primarily by 3 mines.  Bowie 41 
Resources’ Bowie No. 2 mine had a decrease of 1.6 million short tons, Arch Coal’s West Elk 42 
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mine had a decrease of 1.4 million short tons, and Colowyo Coal’s Colowyo mine had a decrease 1 
of 1.3 million short tons. 2 

Utah was the only other state in the Western Region to have a major decrease in coal production 3 
in 2009, declining by 10.9 percent to end the year at a total of 21.7 million short tons.  Only one 4 
of the eight mines in the state had an increase in production in 2009 – Consol Energy’s Emery 5 
mine, which had an increase of 0.2 million short tons.  The majority of the decrease in coal 6 
production in 2009 in Utah was the result of the declines at two mines – Canyon Fuel’s Dugout 7 
Canyon mine and West Ridge Resources’ West Ridge mine, which had decreases of 0.9 and 8 
0.7 million short tons, respectively.  Total coal production in Arizona and New Mexico declined 9 
in 2009 by 0.6 and 0.5 million short tons, respectively. 10 

Coal Production by U.S. Coal Region 11 

This section presents an overview of coal production activities and trends in the major U.S. coal-12 
producing regions.  Table 4-3 reviews these trends. 13 

Table 4-3: Coal Production by U.S. Coal-Producing Region
36

 14 

Region 
2008 

Mines 
2008 

Production 
2007 

Mines 
2007 

Production 
Mine % 
Change 

Production 
% Change 

Appalachian Total    1,278 390,218 1,200 377,800 6.5 3.3 

   Underground   533 232,512 508 227,588 4.9 2.2 

   Surface   745 157,705 692 150,213 7.7 5 

 Northern   378 135,647 383 132,144 -1.3 2.7 

   Underground   86 105,234 88 106,023 -2.3 -0.7 

   Surface   292 30,413 295 26,121 -1 16.4 

 Central   841 233,959 768 226,329 9.5 3.4 

   Underground   439 114,997 412 110,103 6.6 4.4 

   Surface   402 118,962 356 116,227 12.9 2.4 

 Southern   59 20,611 49 19,327 20.4 6.6 

   Underground   8 12,281 8 11,462 - 7.1 

   Surface   51 8,330 41 7,865 24.4 5.9 

Interior Total   99 146,586 100 146,668 -1 -0.1 

   Underground   30 65,117 34 62,519 -11.8 4.2 

   Surface   69 81,469 66 84,149 4.5 -3.2 

Illinois Basin Total   72 98,875 71 95,660 1.4 3.4 

   Underground   28 64,609 31 61,924 -9.7 4.3 

   Surface   44 34,267 40 33,736 10 1.6 

Western Total   58 633,597 58 621,012 - 2 

   Underground   20 59,450 21 61,683 -4.8 -3.6 

   Surface   38 574,147 37 559,329 2.7 2.6 

 Powder River Basin   17 495,964 17 479,496 - 3.4 

   Underground   - - - - - - 

   Surface   17 495,964 17 479,496 - 3.4 

 Uinta Region   17 55,578 19 59,815 -10.5 -7.1 

   Underground   15 48,343 16 51,446 -6.3 -6 

   Surface   2 7,235 3 8,368 -33.3 -13.5 

East of Mississippi River   1,351 491,935 1,272 477,006 6.2 3.1 

West of Mississippi River   84 678,467 86 668,474 -2.3 1.5 

                                                 
36 Production in thousands of short tons. 
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Region 
2008 

Mines 
2008 

Production 
2007 

Mines 
2007 

Production 
Mine % 
Change 

Production 
% Change 

U.S. Subtotal   1,435 1,170,401 1,358 1,145,480 5.7 2.2 

Refuse Recovery   23 1,408 16 1,156 43.8 21.8 

U.S. Total   1,458 1,171,809 1,374 1,146,635 6.1 2.2 

Source: EIA, July 2010. 1 

Across the United States, the total number of mines increased by 6.1 percent and the amount of 2 
production grew by 2.2 percent from 2007 to 2008.  With a few possible exceptions, both 3 
underground- and surfacing-mining production increased. 4 

In 2008, the Western mines (much larger and fewer in number) continued to out-produce those in 5 
East, which tend to be greater in number and smaller in size. This trend is expected to continue 6 
according to EIA’s long-term forecasts to 2035. 7 

Selected Major Coal Company Profiles 14 

This section compares the companies listed in Table 4-4.  The information in Table 4-4 was 15 
obtained from a combination of sources, including Standards and Poors Research, Mergent 16 
Investment Research, and individual company websites and financial reports. 17 

Table 4-4: Leading Coal Company Performance Comparison, Ranked by 2009 Total 18 
Revenues 19 

Company Name Revenues 
Gross 

Margin Net Income EBITDA Total Assets 
Total 

Liabilities Employees 

Peabody Energy 
Corp. 

$6,012,400,000 25.69 $448,200,000 $1,326,900,000 $9,955,300,000 $6,205,600,000 7,300 

CONSOL 
Energy, Inc. 

4,621,875,000 36.29 539,717,000 1,261,151,000 7,725,401,000 5,939,853,000 8,012 

TECO Energy, 
Inc. 

3,310,500,000 30.15 213,900,000 768,000,000 7,219,500,000 5,134,100,000 4,073 

Massey Energy 
Company 

2,691,159,000 11.05 104,433,000 516,207,000 3,799,671,000 2,543,388,000 5,851 

Arch Coal, Inc. 2,576,081,000 19.62 42,169,000 444,945,000 4,840,596,000 2,725,490,000 4,601 

Alpha Natural 
Resources, Inc. 

2,495,507,000 27.6 58,005,000 297,456,000 5,122,771,000 2,531,482,000 6,400 

NACCO 
Industries, Inc. 

2,310,600,000 17.66 31,100,000 71,700,000 1,488,700,000 1,092,100,000 8,200 

Patriot Coal 
Corp. 

2,045,283,000 - 127,243,000 283,567,000 3,618,163,000 2,682,669,000 3,500 

Cloud Peak 
Energy, Inc. 

1,398,200,000 33.24 381,701,000 394,187,000 1,677,596,000 1,424,691,000 1,529 

Alliance 
Resource 
Partners, L.P.   

1,231,031,000 31.5 192,157,000 223,553,000 1,051,400,000 731,537,000 3,090 

International 
Coal Group 

1,125,349,000 20.51 21,458,000 194,567,000 1,367,960,000 758,787,000 2,562 
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Company Name Revenues 
Gross 

Margin Net Income EBITDA Total Assets 
Total 

Liabilities Employees 

Walter Energy, 
Inc. 

966,827,000 39.31 137,158,000 275,556,000 1,259,356,000 999,961,000 800 

Allete, Inc. 759,100,000 - 61,000,000 181,200,000 2,393,100,000 1,463,600,000 1,411 

James River Coal 
Co. 

681,558,000 16.23 50,954,000 133,401,000 669,312,000 498,970,000 1,751 

Headwaters, Inc. 666,676,000 21.98 (415,550,000) (418,360,000) 891,924,000 587,493,000 2,740 

Penn Virginia 
GP Holdings LP 

656,704,000 38.09 37,879,000 157,799,000 1,219,063,000 969,367,000 NA 

Penn Virginia 
Resource 
Partners, L.P. 

656,704,000 - 65,215,000 160,103,000 1,208,060,000 731,553,000 167 

Westmoreland 
Coal Co. 

443,368,000 15.86 (27,345,000) 20,725,000 772,728,000 912,710,000 1,109 

Natural 
Resources 
Partners L.P.   

256,084,000 - 114,080,000 210,564,000 1,523,590,000 758,364,000 NA 

National Coal 
Corp. 

88,035,482 6.12 (19,214,548) (2,165,609) 52,813,528 65,116,437 273 

U.S.  China 
Mining Group, 
Inc. 

64,998,456 58.16 25,086,827 34,000,560 89,986,287 10,800,081 71 

America West 
Resources, Inc. 

11,010,004 6.53 (8,704,926) (1,649,189) 17,587,229 25,107,696 105 

 1 

The data presented in Table 4-4 represent the total business interests and activities of the 2 
companies.  In some cases, the companies are active in businesses other than coal. 3 

Seven of the companies have total business revenues more than $2 billion: Peabody Energy, 4 
CONSOL Energy, TECO Energy, Massey Energy, Arch Coal, Alpha Natural Resources, and 5 
NACCO Industries.  Each of these companies employs more than 4,000 people. 6 

The top gross margin performers from this largest company group were CONSOL Energy, 7 
TECO Energy, Alpha Natural Resources, and Peabody Energy. 8 

Some of the smaller companies in Table 4-4 performed even better in terms of gross margins: 9 
Walter Energy; Cloud Peak Coal; Alliance Resource Partners; and Penn Virginia Resource 10 
Partners, L.P. 11 

4.2 BASELINE ECONOMIC SITUATION 14 

4.2.1 Coal Consumption 15 

Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 16 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 17 
demand by electric power generators and other markets, as shown in . 18 
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Table 4-5: U.S. Coal Consumption by Major Sector 1 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       

 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 

Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: EIA. 2009.  U.S. coal supply and demand review, 2009. 2 

The most significant observation regarding the coal market is its continued dominance by 3 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 4 
demand. 5 

Preliminary data show that total coal consumption declined significantly in 2009, dropping by 6 
10.7 percent from the 2008 level.  Total U.S. coal consumption was 1,000.4 million short tons, a 7 
decrease of 120.1 million short tons, with all of the coal-consuming sectors having lower 8 
consumption for the year.  Although all sectors had declines, the electric power sector (electric 9 
utilities and independent power producers), which consumes approximately 94 percent of all coal 10 
in the United States, is the overriding force for determining total domestic coal consumption. 11 

In 2009, the recession’s downward pressure on electricity production resulted in a large decrease 12 
in coal consumption for the sector.  Coal consumption in the electric power sector decreased by 13 
10.0 percent or 104.0 million short tons to end 2009 at 936.5 million short tons, while coal-based 14 
electricity generation in kilowatt hours (kW-h) decreased at a slightly higher rate of 11.1 percent, 15 
reflecting increasing volumes of lower-Btu Western coals (subbituminous and lignite) to 16 
generate electricity. 17 

Nationally, total generation in the electric power sector declined in 2009 by 4.1 percent.  The 18 
decline in total generation for the year was a direct result of the large loss in generation by coal 19 
and a slight loss in generation by the nuclear sector.  Preliminary data show that nuclear power 20 
generation decreased in 2009 by 1.2 percent.  The three other specified categories (natural gas, 21 
hydroelectric, and petroleum and other sources) had increases in their respective generation 22 
levels in 2009, with natural gas generation providing the largest increase in the number of kW-h. 23 
The increase in electricity generation by natural gas was a result of the large decline in natural 24 
gas prices.  The average wellhead price of natural gas in 2009 was $3.71 per thousand cubic feet, 25 
a decrease of 53.4 percent from the 2008 average price of $7.96 per thousand cubic feet. 26 

The economy and the weather (as measured by heating and cooling degree-days) are the two 27 
factors that drive total electricity demand in the United States.  In 2009, the economy contracted 28 
as the U.S. GDP declined by 2.4 percent from 2008.  The weather was also a factor in the decline 29 
of total electricity generation in 2009.  The winter weather across a large portion of the country 30 
was somewhat warmer than it was in 2008, as well as warmer than the normal 30-year average. 31 
According to preliminary data from the National Oceanic and Atmospheric Administration, 32 
heating degree-days in 2009 were 1.0 percent lower than normal and 0.4 percent lower than 2008 33 
for the country as a whole. Although the summer weather in 2009 was slightly warmer than 34 
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normal, it was not as warm as it was in 2008.  The summer weather in 2009 as measured in 1 
cooling degree-days was 0.2 percent higher than normal but 2.5 percent lower than the level 2 
experienced in 2008, which resulted in less need for electricity to run air conditioners and 3 
therefore lower demand for electricity. 4 

Of the nine Census divisions, coal is a minor component (less than 20 percent) in the fuel mix for 5 
electricity generation in two divisions – New England and Pacific – and a major component 6 
(more than 50 percent) in five divisions – East North Central, West North Central, South 7 
Atlantic, East South Central, and Mountain.  In the other two divisions, coal is one of two main 8 
fuel sources for the electric power sector.  In the Middle Atlantic, coal competes with nuclear 9 
power for dominance, while in the West South Central, coal competes with natural gas. 10 

In 2009, all nine Census divisions had a decline in total electricity generation, as well as a 11 
decline in coal-based generation, with a resulting large decrease in coal consumption for the 12 
electric power sector.  Total coal consumption in the electric power sector fell by 104.0 million 13 
short tons in 2009, with two of the Census divisions – the South Atlantic and the East North 14 
Central – accounting for approximately one-half of the drop. 15 

The South Atlantic Census Division typically accounts for approximately 20 percent of total U.S. 16 
electricity generation, while the East North Central Census Division typically accounts for 17 
approximately 16 percent of the total.  Coal is the primary fuel for electricity generation in both 18 
divisions.  In 2009, total generation in the South Atlantic Census Division decreased by 19 
5.6 percent, while coal-based generation decreased by 17.7 percent.  The decline in coal-based 20 
electricity generation in 2009 in the division resulted in a decrease in coal consumption of 21 
30.8 million short tons, down 17.1 percent to end the year at 149.1 million short tons.  As a 22 
consequence of the drop in coal consumption in the division, coal stocks at power plants 23 
increased in 2009 by 48.4 percent to end the year at 39.8 million short tons.  This increase of 24 
13.0 million short tons in the division accounted for almost one-half of the total increase in coal 25 
stocks in the electric power sector at the national level.  Both natural gas and hydroelectric 26 
generation increased in the division in 2009. 27 

While there was a large percentage increase in hydroelectric generation of 79.3 percent for the 28 
year, it still only accounted for slightly less than 2 percent of total generation for the division.  29 
Natural gas generation in the division increased in 2009 by 20.4 percent, as some power 30 
producers took advantage of the low natural gas prices to run generators, supplanting some of the 31 
need for coal-based generation.  The share of natural gas generation in the division increased to 32 
22.5 percent in 2009, up from the 2008 level of 17.7 percent, while the share of coal-based 33 
generation in the division dropped to 46.5 percent in 2009 from the 2008 level of 53.4 percent. 34 

In 2009, total generation in the East North Central Census Division declined by 7.8 percent, 35 
while coal-based generation declined by 8.9 percent.  While there were gains in natural gas, 36 
petroleum and other, and hydroelectric generation in the division of 5.0 percent, 16.9 percent, 37 
and 8.1 percent, respectively, these three sources are a small portion of total generation in the 38 
division, together accounting for less than 7 percent of the annual generation.  Coal generally 39 
accounts for approximately 70 percent of generation in the division; this makes it the single 40 
largest coal-consuming Census division for the electric power sector, usually accounting for just 41 
under one-quarter of total U.S. coal consumption in the electric power sector.  The decrease in 42 
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coal-based generation in the division in 2009 resulted in a decrease in coal consumption of 1 
20.9 million short tons, a decline of 8.8 percent. 2 

In the East South Central Census Division, coal is the dominant fuel for generation.  In 2009, 3 
total generation in the division decreased by 5.5 percent, while coal-based generation declined at 4 
a much higher rate of 19.0 percent.  The petroleum and other category was the only other 5 
category to show a decrease in generation in 2009 in the division.  The decline in coal generation 6 
in the division resulted in a decrease of 18.5 million short tons of coal consumption, to a level of 7 
95.6 million short tons, a drop of 16.2 percent from the 2008 level.  Coal stocks held by power 8 
plants in the division increased in 2009 by 6.0 million short tons, to end the year at 20.9 million 9 
short tons.  Generation by natural gas in the division increased its share in 2009 to 15.6 percent 10 
from the 11.5 percent it represented in 2008. 11 

Total generation in the Middle Atlantic Census Division in 2009 decreased by 2.3 percent, with 12 
coal-based generation being the only category to show a decline for the year.  The decrease in 13 
coal generation in the division was 15.3 percent, which resulted in coal’s share of the division’s 14 
generation to drop to 29.7 percent from the 34.3 percent it represented in 2008.  Coal 15 
consumption in the electric power sector in the division in 2009 declined by 10.5 million short 16 
tons, or 15.7 percent.  Natural gas generation was the category that had the largest percent 17 
increase in 2009 in the division, increasing by 12.0 percent, while hydroelectric generation 18 
increased by 7.0 percent, petroleum and other generation increased by 1.6 percent, and nuclear 19 
generation increased by 0.3 percent. 20 

In the West South Central Census Division, coal competes with natural gas as the primary source 21 
for electric power generation, with each accounting for approximately 40 percent of the 22 
division’s generation.  Total generation in 2009 in the electric power sector in the division 23 
decreased by 1.3 percent, while coal-based generation declined at a higher rate of 5.3 percent and 24 
natural gas generation declined at a lower rate of 0.7 percent.  Total coal consumption in 2009 25 
for the electric power sector in the division decreased by 8.7 million short tons, or 5.6 percent, 26 
ending the year at a total of 147.1 million short tons. 27 

More than one-half of the electricity generated in the Mountain Census Division is derived from 28 
coal.  In 2009, total generation in the division declined by 3.3 percent, with coal-based 29 
generation declining by 6.1 percent.  The two sources of increased generation in the division in 30 
2009 were nuclear, increasing by 4.8 percent, and petroleum and other sources, increasing by 31 
16.8 percent.  Total coal consumption in the electric power sector in the division decreased in 32 
2009, ending the year at 109.5 million short tons, a decline of 7.2 million short tons. 33 

In the West North Central Census Division, coal is the dominant source for electric power 34 
generation, accounting for approximately three-fourths of the division’s generation.  Total 35 
generation in 2009 in the electric power sector in the division declined by 0.6 percent, the 36 
smallest decline of any of the nine Census divisions.  Coal-based generation in the division 37 
decreased by 2.5 percent in 2009, with natural gas generation the only other category to have a 38 
decline in generation in the division.  Total coal consumption in 2009 for the electric power 39 
sector in the division decreased by 4.0 million short tons, or 2.7 percent, ending the year at a total 40 
of 145.4 million short tons. 41 



2/23/2011 - For Official Use Only – Deliberative Process Material 
66 

Total electric power sector generation in the New England Census Division declined in 2009 by 1 
2.8 percent, while coal-based generation declined by 18.0 percent.  However, coal accounts for 2 
less than one-sixth of total generation in the division, and in 2009 total coal consumption for 3 
electricity generation decreased by 1.7 million short tons, ending the year at a total of 6.7 million 4 
short tons. 5 

Total generation in the Pacific Census Division in 2009 decreased by 3.3 percent, while coal-6 
based generation decreased by 15.7 percent.  Coal accounts for less than 5 percent of total 7 
generation in the division, and in 2009 total coal consumption for electricity generation declined 8 
by 14.9 percent to end the year at 8.9 million short tons. 9 

Coal consumption in the non-electric power sector (comprising other industrial, coking coal, and 10 
the commercial and institutional sectors) declined for the fifth consecutive year in 2009.  Coal 11 
consumption at coke plants decreased by 6.7 million short tons to end the year at 15.3 million 12 
short tons, a decline of 30.6 percent.  The decline in U.S. coke production in 2009 was a result of 13 
the economic downturn in the year, when several steel plants idled production for extended 14 
periods in response to the worldwide drop in demand for their products. 15 

In 2009, the manufacturing sector in the United States declined as a consequence of the 16 
recession, and as a result, coal consumption in the other industrial sector decreased by 17 
9.0 million short tons to end the year at 45.4 million short tons, a drop of 16.6 percent.  Within 18 
the manufacturing sector of the NAICS, all of the manufacturing subsectors showed lower coal 19 
consumption for 2009. 20 

All of the five major coal-consuming manufacturing subsectors had large decreases in coal 21 
consumption for 2009.  The declines ranged from 0.7 million short tons in the food-22 
manufacturing segment to 3.7 million short tons in the nonmetallic mineral products segment.  23 
Also contributing to the overall decline in consumption for the other industrial sector were 24 
decreases of 1.2 million short tons by the primary metal-manufacturing segment, 1.4 million 25 
short tons for the chemical-manufacturing segment, and 1.5 million short tons for the paper-26 
manufacturing segment.  Coal consumption in the commercial and institutional sector decreased 27 
somewhat in 2009, ending the year at 3.2 million short tons. 28 

Coal trade is a significant part of the industry’s economics.  A review of trade trends is provided 29 
in .  U.S. economic conditions and exchange rates are major factors in coal trade. 30 

Table 4-6: Coal Trade Trends, 2005-2009 31 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

U.S. Coal Trade       

     Exports  49.9 49.6 59.2 81.5 59.1 18.44 

          Steam Coal  21.3 22.1 27 39 21.8 2.35 

          Metallurgical Coal  28.7 27.5 32.2 42.5 37.3 29.97 

     Imports  30.5 36.2 36.3 34.2 22.6 -25.90 

          Steam Coal  28.7 34.6 34.7 32.5 21.6 -24.74 

          Metallurgical Coal  1.8 1.7 1.7 1.7 1 -44.44 

     Net Exports  19.5 13.4 22.8 47.3 36.5 87.18 

Source: EIA. 2009.  U.S. coal supply and demand review, 2009. 32 Deleted: US
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Total coal exports grew by more than 18 percent during the 2005-2009 period, metallurgical coal 1 
seeing the biggest rise (almost a 30 percent jump).  Conversely, imports saw a decline of 2 
26 percent during the same period.  3 

EIA estimates that coal consumption in the electric power sector grew by nearly 5 percent in 4 
2010, primarily the result of higher electricity consumption because of the very warm summer.  5 
EIA projects that coal consumption in the electric power sector will decrease by 0.7 percent in 6 
2011, as increases in generation from natural gas, nuclear, and wind back out coal. In 2012, 7 
projected electricity generation increases by 2.5 percent and coal consumption in the electric 8 
power sector grows by 3.4 percent. 9 

4.2.2 Coal Price Trends 10 

 reviews coal prices in various sectors.  A trend in all sectors is the increase in prices over the 11 
five-year period (2005-2009).  Although it was a “down” year for coal production and 12 
consumption in 2009, domestic coal prices continued to increase, rising for the sixth consecutive 13 
year.  The primary reason that domestic coal prices continued to climb was that a number of coal 14 
contracts were signed in 2008 during the dramatic rise of spot coal prices that affected the 15 
contract prices.  The majority of coal sold in the electric power sector is through long-term 16 
contracts (covering a period of one year or longer), in conjunction with spot purchases to 17 
supplement the demand. As contracts expire and are renegotiated, the prevailing spot price 18 
influences the contract price. 19 

According to preliminary data for 2009, coal prices at electric utilities (a subset of the electric 20 
power sector) increased for a ninth consecutive year, to $44.72 per short ton, an increase of 21 
8.2 percent over the 2008 price. Coal prices at independent power producers for 2009 increased 22 
to $39.72 per short ton, an increase of 1.9 percent.  The average delivered price of coal to the 23 
other industrial sector increased by 2.3 percent to an average price of $64.87 per short ton in 24 
2009.  In 2009, the delivered price of coal to U.S. coke plants increased by 21.1 percent to reach 25 
an average price of $143.04 per short ton.  The average delivered price of coal to the commercial 26 
and institutional sector increased in 2009 by 12.5 percent to $97.28 per short ton. 27 

Table 4-7: Coal Price Trends Across Industry Sectors 28 

Sector 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

 Domestic       

    Average Delivered Price       

     Electric Utilities  $31.22 $34.26 $36.06 $41.32 $44.72 43.24 

     Independent Power Producers  $30.39 $33.04 $33.11 $38.98 $39.72 30.70 

     Coke Plants  $83.79 $92.87 $94.97 $118.09 $143.04 70.71 

     Other Industrial Plants  $47.63 $51.67 $54.42 $63.44 $64.87 36.20 

     Commercial/Institutional  - - - $86.50 $97.28  

  International       

    Average Free Alongside Ship (f.a.s.) Price       

     Exports  $67.10 $70.93 $70.25 $97.68 $101.44 51.18 

          Steam Coal  $47.64 $46.25 $47.90 $57.35 $73.63 54.55 

          Metallurgical Coal  $81.56 $90.81 $88.99 $134.62 $117.73 44.35 
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Sector 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

    Average Customs Import Value (c.i.v.) 
Price       

     Imports  $46.71 $49.10 $47.64 $59.83 $63.91 36.82 

          Steam Coal  $43.35 $46.15 $45.31 $56.75 $61.40 41.64 

          Metallurgical Coal  $101.88 $109.36 $96.05 $117.18 $115.93 13.79 

Source: EIA. 1 

4.2.3 Industry Structure and Dynamics 2 

This section reviews the structure and dynamics of the U.S. coal-mining industry.  The initial 3 
part of this section draws heavily upon industry reports by BizMiner.42 4 

4.2.4 U.S. Coal-Mining Industry Demographics 5 

The data in  provide insights into the number of firms, establishments, small businesses, startups, 6 
and business failures in the U.S. coal industry.  Each of the terms used is defined at the 7 
beginning of this section. 8 

Table 4-8: U.S. Coal-Mining Industry Demographics 9 

Industry Demographic 2007 2008 2009 

2007-2009 
Percent 
Changes 

Firms: 1,647 1,464 1,428 -13.30 

Establishments: 2,024 1,803 1,756 -13.24 

Small Businesses: 761 775 753 -1.05 

Startups: 15 12 1 -93.33 

Branches: 377 339 328 -13.00 

Failure Rates     

  2007 Firms 2009 Survivors  Failure Rates 

Firms: 1,647 1,200  27.14% 

Establishments: 2,024 1,509  25.44% 

Small Businesses: 761 638  16.16% 

Startups: 15 10  33.33% 

Branches: 377 307  18.57% 

Source: BizMiner.com.  2010.  Accessed September 9, 2010. 10 

 indicates the following: 11 

• The number of active firms in the coal-mining industry has declined by more 12 
than 13 percent since 2007, reflecting the growing consolidation in the 13 

                                                 
42 BizMiner (the Brandow Company, Inc.) is a leading online provider of industry financial analysis and market research, with 

thousands of customers and subscribers among valuation professionals, Certified Public Accountants, consultants, institutions 
of higher learning, financial institutions, real estate and market research professionals, and small business owners. BizMiner 
has built its reputation on quality, granular industry research and data development, which reports on more than 16,000 lines 
of business in national and local markets. BizMiner’s dedication to hard-to-find, quality product has been recognized by 
professional associations, the Internal Revenue Service, and Business Week, among others. 
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industry, which is expected by experts to continue. This trend is also 1 
influenced by the shift to Western states, which is dominated by a few large 2 
coal operators. 3 

• Similarly, operating business establishments have declined by more than 4 
13 percent. 5 

• The number of small businesses in the industry has been reduced by 6 
approximately 1 percent.  “Small business” is defined as a single-site firm 7 
with fewer than 25 employees. 8 

• Startup activity has been negligible, which reflects the industry’s maturity and 9 
capital intensity. 10 

4.2.5 Key Competition Drivers 11 

The demand for coal comes mainly from electric power generators, accounting for nearly 12 
94 percent of total consumption.  This gives electric power companies considerable leverage 13 
with coal producers.  Many electric power companies, such as Tampa Electric in Florida, own 14 
and operate their own coal mines, increasing their leverage in the coal market even more. 15 

Business profitability depends on efficient operations, because coal is a commodity sold on the 16 
basis of price. Larger companies, such as those listed above, have significant economies of scale 17 
in production and distribution.  Larger producers have moved to larger loading equipment and 18 
trucks to achieve greater productivity.  Smaller companies can compete in the industry if they 19 
hold long-term contracts, or if they supply local customers.  The industry is capital-intensive, 20 
with average annual revenue per employee of approximately $300,000. 21 

4.2.6 Coal-mining Products and Operations 22 

Coal comes in many grades of heat value and with various types of impurities, such as sulfur.  23 
Low-grade coals, such as peat and lignite, have a low heat value, a high moisture content, and 24 
high residual ash when burned. Anthracite is the highest-grade coal, with a 95 percent carbon 25 
content, but is found in only a few areas in the United States.  Bituminous coal is the most 26 
plentiful, with a moisture content less than 20 percent, and heat values that range from 8,000 to 27 
14,000 Btu per pound. 28 

Coal usually contains contaminating materials, the most important of which are sulfur and 29 
metals.  When coal is burned, contaminants can be either in the air (sulfur and Hg) or in the ash 30 
(heavy metals), unless they are controlled through pollution abatement technology. 31 

Coal is produced from either underground mines or surface mines.  Approximately 1,500 mines 32 
operate in the United States.43 In underground mines, coal is removed using either room-and-33 
pillar or longwall mining techniques.  Surface mines use shovels, loaders, and trucks, and in 34 
some cases draglines, to remove the earth and rock (the “overburden”) that covers a coal seam, 35 
after which large excavators, shovels, and loaders remove the coal.  Many mining operations 36 
include preparation plants, where the coal is crushed to the proper size for customers so that the 37 
delivered coal product can be used directly. 38 

                                                 
43 EIA. Table 1: coal production and number of mines by state and mine type.  
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Operators sometimes own the land they mine, but most often hold leases that allow them to 1 
remove the coal in exchange for royalty payments.  Some operators mine coal under contract to 2 
the owners.  Ultimately, the value of a mine depends upon its profitability. 3 

Because coal is bulky and costly to ship, transportation from mine to customer is an important 4 
consideration, because customers usually pay those costs.  Because it is less expensive to move 5 
electricity than coal, utility companies, the primary coal customer, locate some generation 6 
facilities close to mining areas.  Approximately 50 percent of coal is moved by rail, while barges, 7 
trucks, slurry pipelines, and conveyor belts move the remainder.  For unit train loading, coal that 8 
will be shipped by rail is fed into giant silos, which can precisely load a constantly moving train 9 
of 100 hopper cars in less than an hour.44 10 

4.2.7 Coal Industry Market Considerations 11 

As mentioned previously, companies that generate electricity are the primary customers of the 12 
U.S. coal industry, accounting for more than 94 percent of U.S. coal consumption.  Coal 13 
companies also sell coal to industrial customers to produce steam for various manufacturing 14 
processes and to the steel industry to make coke for steel making. Such metallurgical coal has 15 
tighter grade specifications than ordinary steam coal. 16 

Because approximately one-half of all electricity generated in the United States is produced 17 
using coal, coal producers are greatly concerned regarding the issues facing the electricity 18 
industry, including air pollution and the disposal of coal combustion wastes (fly ash, bottom ash, 19 
and scrubber sludge). 20 

Most coal is sold directly to end-users through long-term supply contracts, and the remainder is 21 
sold either in the spot market or through brokers.  The terms of long-term contracts vary 22 
significantly among customers, and usually include provisions for price adjustments, coal quality 23 
and quantity, and a variety of renegotiation and termination conditions.  Mining operators 24 
depend highly on their customers; many sell to just a few large customers, and small operations 25 
may sell to just one. 26 

Coal prices are determined largely by the grade of the coal, including its sulfur content and heat 27 
value. Although prices are usually quoted free on board at the mine, the delivered price to their 28 
generation facilities is of greatest concern to electric utility customers.  Prices are often quoted in 29 
dollars per Million British Thermal Unit (MMBtu) because the heat content of coal varies from 30 
mine to mine, and even within the same mine. Prices are also quoted in dollars per ton. 31 

As with most businesses, both mine operators and power producers seek to maximize the 32 
difference between the price they charge and the costs they pay.  One method of increasing 33 
profits is to increase efficiency.  For mine operators, this might mean increasing the number of 34 
tons of coal produced per miner per hour.  For power producers, this might mean increasing the 35 
number of kilowatts produced per unit of coal burned. Statistics show that in the United States, 36 
for example, both mine operators and power producers have become increasingly efficient. 37 

                                                 
44 EIA. 2010. Coal transportation database, 2010. Deleted: US
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However, there are other ways to increase profits without raising prices.  Cost shifting, the 1 
transfer of costs (however interpreted) onto other, often unwilling, individuals or institutions, is 2 
just as effective at increasing profits as increasing efficiencies. 3 

Many mine operators’ costs of conducting business have historically been borne by miners, a 4 
pattern that continues in some cases.  Shifted costs may appear in the form of unnecessary 5 
occupational hazards, such as poorly ventilated mines, inadequate safety training, and inadequate 6 
safety equipment.  Any additional profits that result from these shifts are enjoyed by the 7 
investors.  Similarly, communities situated near coal mines may bear the consequences of cost 8 
shifting in the form of serious water pollution problems resulting from decisions by mine 9 
operators to forgo environmentally sound but more expensive mining practices.  These types of 10 
cost-shifting behaviors may enable mine operators to keep the price of coal low, thereby 11 
enabling them to maintain or increase profits without increasing the price of their product. 12 

Another example of cost shifting involves power plant emissions, especially CO2emissions.  13 
Currently, power producers that depend on coal (as well as all other users of fossil fuels) emit all 14 
of the CO2they produce directly into the atmosphere. This distributes the cost of coal 15 
consumption among everyone in the world because everyone pays costs associated with climate 16 
change. However, power producers keep all of the profits generated by power production.  Costs 17 
are shared; profits are not.  If those power producers with significant CO2emissions were to pay 18 
the costs associated with the emissions, coal-fired power plants would be much less attractive 19 
investments relative to the available alternatives.  Similar statements can be made of other types 20 
of power plant emissions. 21 

4.2.8 Coal Industry Financial Considerations 22 

Provides an overall indication of the coal industry’s profitability during the 2007-2009 period. 23 

Table 4-9: Coal-Mining Industry Profitability Measures 24 

 Profitability Measure 2007 2008 2009 

EBITDA: Business Revenue (%) 7.02 10.38 7.47 

Pre-tax Return on Assets (%) 3.73 -0.54 -4.42 

Pre-tax Return on Net Worth (%) 10.35 -1.62 -100.13 

Pre-tax Return on Business Revenue (%) 5.63 -0.79 -8.05 

After-tax Return on Assets (%) 2.47 -0.45 -4.42 

After-tax Return on Net Worth (%) 6.84 -1.37 -100.13 

After-tax Return on Business Revenue (%) 3.72 -0.67 -8.05 

Source: BizMiner.com (579 coal-mining firms included in this analysis). 25 

Compared to two years ago, all measures of profitability are down, which is consistent with 26 
many other industries pressed by the economic downturn since the end of 2007.  As the cost 27 
impacts of the proposed SPR are considered, the financial health of the coal-mining industry 28 
should be considered. 29 

4.2.9 Regulatory Considerations 30 

Coal-mining companies face a large number of state and federal regulations, directly through 31 
their operations and indirectly through their major customer: the electric utility industry. 32 
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Regulatory compliance has significant influence on coal-mining company financial conditions, 1 
as reflected in the interviews conducted for this study.45 Direct regulations concern permits to 2 
operate; safety of operations, under the Federal Mine Safety and Health Act; dust pollution; land 3 
reclamation after mining, under the SMCRA; assurance of pension benefits for miners; and 4 
medical expenses for miners with “black lung” disease, under the Black Lung Benefits Reform 5 
Act.  Major indirect regulations concern air pollution, fly ash disposal, and deregulation of the 6 
electric utility industry.  The large number of regulations applicable to coal operations requires 7 
significant attention from managers. 8 

Of considerable regulatory concern are the provisions of the Clean Air Act (CAA) that tighten 9 
allowable emissions of sulfur dioxide, the main cause of acid rain, from electric generation 10 
plants.  Tighter restrictions are also required for emissions of nitrogen oxide, a key component of 11 
smog, and for Hg.  Utilities can reduce these emissions by burning cleaner coal, investing in 12 
pollution control devices, or burning fuels such as natural gas.  Burning natural gas also 13 
eliminates the disposal problems of fly ash, which sometimes contains toxic metals.  Historically, 14 
to comply with the CAA, utilities bought more compliance coal, which emits less than 15 
1.2 pounds of sulfur dioxide per MMBtu when burned. Now that FGD systems are in place, 16 
utilities can burn high-sulfur coal. 17 

To ensure that mines, especially surface mines, are returned to an acceptable state of nature 18 
(reclamation), coal operators must post bonds for current operations and pay into a fund to 19 
remediate abandoned mines under the AML Fund. The AML Fund fee is used to pay for pre-20 
SMCRA (or pre-1977) liabilities.  Some unionized operators must pay into a retirement fund 21 
established by the Coal Industry Retiree Health Benefit Act. 22 

4.2.10 Human Resource Considerations 23 

As mentioned in numerous reports and histories of the coal mining industry, employment in coal 24 
mining tends toward a “boom-and-bust” cycle triggered by changes in coal prices and, more 25 
recently, by regulatory changes that have adhered to stricter environmental standards associated 26 
with coal production and end use of the product.  Black, McKinnish, and Sanders (2004) 27 
performed an economic analysis of the boom-and-bust cycle in the Appalachian region from the 28 
1970s to 1980s.  They found that, during that period, increased coal production contributed 29 
approximately 2 additional jobs for every 10 jobs created in the coal industry in the counties 30 
analyzed.  Conversely, the loss of 10 jobs during a decline in the coal industry caused the loss of 31 
approximately 3.5 jobs in the counties analyzed.  They also found that poverty rates were 32 
substantially affected during the up- and downswings of the industry, indicating that the poor 33 
benefited from the expansion of the coal industry during this period. 34 

Analysis of historical employee productivity from the period referenced in Black, McKinnish, 35 
and Sanders (2004), when compared to 2009 average employee productivity by method (i.e., 36 
underground or surface), indicates that during the peak period from 1978 to 1982, the national 37 
average underground mining productivity was 1.21 short tons per employee hour and 3.22 short 38 
tons per employee hour for surface coal mining, while in 2009 the productivity for underground 39 
mining averaged 3.01 short tons per employee hour and surface mining averaged 9.15 short tons 40 

                                                 
45 These include interviews with NMA, various state mining regulators and associations, and coal companies such 

as TECO Coal and International Coal. 
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per employee hour (EIA, 2010c).  The EIA (2006) indicates that the average number of mining 1 
employees in 1973 was 152,204, and that number increased to 175,642 by 1983 just after the end 2 
of the peak period (Black, McKinnish, and Sanders, 2004).  More recent employment data 3 
indicate that in 2009, the coal industry employed 87,755 (EIA, 2010b).  Comparatively, coal 4 
production in 1973 was over 602.5 million tons; in 1983, 783.1 million tons; and in 2009, 5 
1,072.8 million tons (EIA, 2010c).  Technological advances increased production while 6 
generally decreasing employment in the industry, as fewer employees are required for production 7 
(Bell and York, 2010). 8 

The NMA provides information on the total number of direct employment positions supported 9 
by coal mining throughout the United States.  Employment numbers in the 2010 NMA report 10 
were derived from 2008 employment figures from the MSHA, whereas data for the analysis of 11 
the alternatives were derived from the EIA Annual Coal Report and the BLS industry data at the 12 
lowest level possible for the geographic areas analyzed.  The NMA indicates that total mine 13 
workers in 2008 consisted of 85,040 positions, with an additional 7,570 in support positions, and 14 
61,410 employment positions related to coal transportation activities.  The number of mine 15 
workers was similar to the EIA employment data for 2008, indicating 86,859 mine employees.  16 
Variations in methodology account for differences in employment numbers.  The MSHA data 17 
includes contractors that work on mine sites, in addition to mine employees.  For the purpose of 18 
this DEIS, the analysis did not account for the transportation-related workforce as direct 19 
employment positions (i.e., employees working directly for coal mining); transportation-related 20 
jobs were included in the indirect and induced workforce. 21 

In addition to the NMA report, states also provide estimates of the economic contributions of the 22 
coal mining industry to the state economies in terms of employment positions, tax revenues, and 23 
economic output. 24 

In 2009, U.S. coal production exceeded 1.0 billion short tons from over 1,400 mines in 27 states.  25 
This coal was produced by over 87,000 employees, which was a 1% increase in total 26 
employment in coal mining from 2008 (EIA, 2010a, b).  On average, 5.6 short tons of coal were 27 
produced per employee per hour, which was a decline of less than 6.0%.  In 2009, over 140 28 
million persons were employed in the United States, indicating that coal mining accounts for 29 
0.06% of total U.S. employment.  In the combined coal mining regions, over 64 million persons 30 
were employed in 2009, indicating that coal mining accounted for 0.1% of total employment in 31 
the study area.  Coal mining industry employment represents a minor portion of the total U.S. 32 
employment; however, the coal mining industry is a significant employer in certain local areas. 33 

4.2.10.1.1.1 Employment Changes in Coal Mining 34 

While the coal mining industry recorded a 1.5% average annual employment growth rate during 35 
the last decade, employment fluctuated substantially from year to year.  For example, coal 36 
mining employment declined 5.9% between 2002 and 2003, increased 4.7% between 2004 and 37 
2005, increased 5.5% between 2005 and 2006, and increased 5.2% between 2007 and 2008 38 
(BLS, 2010a).  The coal mining industry recorded a 13.9% increase in employment between 39 
2000 and 2009, an increase of approximately 10,000 workers (BLS, 2010b).  Table 4-10 lists the 40 
estimated number of employment positions generated by the estimated production, by mining 41 
type. 42 
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Table 4-10: Direct Coal Mine Employment
1
 Positions Estimated by Production Type by 1 

Region 2 

Coal-Producing Region 

Estimated Number of Direct Coal Mine Employment 
Positions2 

Underground Surface Total 

Appalachian Basin 38,612 22,769 61,381 

Colorado Plateau 4,818 2,055 6,873 

Gulf Coast 2,851 5,001 7,851 

Illinois Basin 7,546 2,792 10,338 

Northern Rocky Mountain/Great Plains 338 9,581 9,920 

Northwest 0 94 94 

Other Western Interior 60 325 385 

1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, 3 
or yard work at mining operations, including office workers, per EIA 2010 Annual Coal definition of coal mine 4 
employment.   5 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the 6 
estimated production under this alternative, as previously described.   7 

Source: Calculations derived from EIA 2010a, 2010b 8 

4.2.10.1.1.2 Estimated Employment Changes in Remainder of Economy 9 

When compared with employees of all industries nationwide, coal mining was a growing 10 
industry, on average, during the decade.  Between 2000 and 2009, the total number of private 11 
employees had an average yearly decline of 0.2%, with the largest decline (5.2%) between 2008 12 
and 2009, while employment in the coal mining industry increased by 1.2% between 2008 and 13 
2009 (BLS, 2010a, b). 14 

Various coal mining states and coal-related industry associations have determined the overall 15 
impact of the coal mining industry to the state economies.  The state of Illinois (Illinois 16 
Department of Commerce and Economic Opportunity, Office of Coal Development, 2008) found 17 
that every coal mining job contributed six additional jobs in rural Illinois.  Other states 18 
(Kentucky, New Mexico, Pennsylvania, Utah, and Wyoming) found that coal mining generated 19 
additional employment in a range between two to just under four positions (Kentucky Office of 20 
Energy Policy, Division of Fossil Fuels & Utility Services and the Kentucky Coal Association, 21 
2008; Peach, 2010; Allegheny Conference on Community Development, 2010; Perlich, Hogue, 22 
and Downen, 2010; and Wyoming Mining Association, 2010).  The NMA (2010) indicated that 23 
nationally, coal mining generated an additional 401,250 indirect and induced employment 24 
positions from 154,020 direct employment positions in the industry, equating to approximately 25 
2.6 additional employment positions for every 1 direct position in the coal mining industry. 26 

As detailed in the Appendix I of the Draft RIA, the coal mining industry has a varied–magnitude 27 
impact on employment in ancillary industries and throughout the remainder of the economy 28 
based on the state.  For example, in the Appalachian states, every employment position created in 29 
the coal mining industry could generate up to 2.13 additional positions in Virginia or as few as 30 
1.07 positions in West Virginia.  In the interior states, each new coal mining employment 31 
position in Missouri could generate 2.29 positions in Missouri or 1.14 positions in Arkansas.  In 32 
the Western states, each new coal mining position could produce 1.91 positions in Colorado or as 33 
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few as 0.98 positions in Wyoming.  On average, 1.46 employment positions are generated in the 1 
Appalachian states, 1.73 positions are generated in the interior states, and 1.40 positions are 2 
generated in the Western states by the coal mining industry. 3 

4.2.10.1.2 Earnings and Personal Income 4 

4.2.10.1.2.1 Earnings and Personal Income Changes from Coal Mining 5 

The Bureau of Economic Analysis (BEA) indicated that the mining industry (except oil and gas) 6 
generated more than $19.5 billion in personal earnings in 2008, which was a 42.9% increase 7 
from the personal earnings received in 2001 (BEA, 2010a).  Table 4-11 lists the total estimated 8 
personal earnings and total coal mining personal earnings compared to the overall total personal 9 
earnings derived from each region.  Overall, coal mining earnings contribute a small percentage 10 
to total regional personal earnings, though the earnings may be locally substantial.  Overall, in 11 
the Gulf Region and the Northwest, personal earnings from coal mining employment contribute 12 
almost twice as much to the regional earnings when compared to all other regions. 13 

Table 4-11: Estimated Personal Earnings from Estimated Direct Coal Mine Employment by 14 
Production Type by Region 15 

Coal-Producing 
Regions 

Estimated Personal Earnings ($1,000) 
Total Personal 

Earnings 
($1,000) 

Coal Personal 
Earnings as a 

Percentage of Total 
Personal Earnings Underground Surface Total 

Appalachian Basin 1,966,201 1,122,251 3,088,452 318,821,701 1.0 

Colorado Plateau 229,366 98,871 328,237 17,232,940 1.9 

Gulf Coast 153,623 249,744 403,367 10,838,632 3.7 

Illinois Basin 421,017 154,653 575,670 40,674,605 1.4 

Northern Rocky 
Mountain/Great Plains 18,385 453,109 471,494 29,161,383 1.6 

Northwest 0 5,223 5,223 178,139 2.9 

Other Western Interior 3,678 12,864 16,542 11,757,863 0.1 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 16 

4.2.10.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of Economy 17 

The coal mining industry generates indirect and induced employee compensation in other 18 
industries, Table 4-12 lists the estimated multipliers by state divided by region as adapted from 19 
the state baseline information provided in the Draft RIA (Appendix I).  The coal mining industry 20 
also generates indirect and induced economic output throughout the economy in direct relation to 21 
the value of its economic output.   22 

Table 4-12: Estimated Statewide Multipliers for Economic Output, Employment, and 23 
Compensation Generated from Existing Coal Mining Activities 24 

State  

Estimated Statewide Multiplier 

Economic Output Employment Compensation 

Appalachian Basin 

Alabama 0.48 1.77 0.71 

Kentucky 0.52 1.28 0.60 
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State  

Estimated Statewide Multiplier 

Economic Output Employment Compensation 

Maryland 0.54 1.15 0.80 

Ohio 0.63 1.51 0.80 

Pennsylvania 0.73 1.79 1.08 

Tennessee 0.62 1.01 0.90 

Virginia 0.56 2.13 1.17 

West Virginia 0.39 1.07 0.40 

Regional Values 0.52 1.40 0.66 

Colorado Plateau 

Arizona 0.59 1.68 0.72 

Colorado 0.61 1.91 0.91 

New Mexico 0.38 1.12 0.42 

Utah 0.60 1.58 0.73 

Regional Values 0.57 1.63 0.74 

Gulf Coast 

Louisiana 0.51 2.10 0.64 

Mississippi 0.40 1.45 0.75 

Texas 0.66 1.97 1.02 

Regional Values 0.64 1.96 0.99 

Illinois Basin 

Illinois 0.72 1.53 0.87 

Indiana 0.45 1.95 0.80 

Kentucky 0.52 1.28 0.60 

Regional Values 0.53 1.40 0.56 

Northern Rocky Mountains and Great Plains 

Colorado 0.61 1.91 0.91 

Montana 0.46 1.28 0.48 

North Dakota 0.37 1.19 0.42 

Wyoming 0.32 0.98 0.37 

Regional Values 0.41 1.24 0.50 

Northwest 

Alaska 0.47 1.21 0.48 

Other Western Interior 

Arkansas 0.41 1.14 0.51 

Kansas 0.44 1.58 0.81 

Missouri 0.55 2.29 0.68 

Oklahoma 0.48 1.54 0.72 

Regional Values 0.52 1.97 0.69 

 1 
Source: Calculations derived from Appendix I, OSM RIA, 18 October 2010 2 
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4.2.10.1.3 Poverty Levels 1 

Within in each coal-producing region, Mississippi (81.7%), New Mexico (63.6%), Arkansas 2 
(58.7%), Alabama (56.7%), Kentucky (55.8%), and Louisiana have greater than 50% of the 3 
counties with 2009 poverty rates exceeding 19%.   Table 4-13 presents the calculated poverty 4 
rates for the combined counties in each coal-producing region.  Overall, the Northwest and the 5 
Appalachian Basin contain the highest percentage of counties considered to be concentrated 6 
poverty areas (greater than 20% of the population falls below the poverty threshold), as defined 7 
by the USCB.  The Northwest and Colorado Plateau had the greatest percentage of the 8 
population below the poverty threshold at the individual level, indicating regions that could be 9 
considered concentrated poverty areas.  The counties that make up the coal-producing region in 10 
the Northwest, the Colorado Plateau, and the Gulf Region have the highest childhood poverty 11 
rates. 12 

Table 4-13: Poverty Rates in the Combined Counties by Region, 2000 and 2009 13 

Coal-Producing 
Region 

2000 2009 
Percentage Point Change from 2000 to 

2009 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childho
od 

Poverty 
Rate 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Percent of 
Total 

Counties - 
Poverty 
Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Appalachian 
Basin 

38.6% 13.7% 16.4% 46.5% 16.2% 23.1% 7.9% 2.5% 6.7% 

Colorado 
Plateau 

11.1% 20.1% 25.3% 33.3% 18.3% 25.2% 22.2% -1.8% -0.1% 

Gulf Coast 15.8% 17.1% 23.4% 21.1% 17.1% 25.2% 5.3% 0.0% 1.9% 

Illinois Basin 7.4% 12.4% 16.6% 25.9% 16.4% 23.3% 18.5% 4.1% 6.8% 

Northern 
Rocky 
Mountains 
and Great 
Plains 

18.8% 10.2% 13.3% 12.5% 12.6% 17.8% -6.3% 2.4% 4.5% 

Northwest 100.0% 23.7% 27.8% 100.0% 22.7% 28.3% 0.0% -1.0% 0.5% 

Other Western 
Interior 

23.1% 13.8% 18.6% 30.8% 16.3% 23.2% 7.7% 2.5% 4.6% 

Source: Calculations derived from USCB, 2002, 2010b. 14 

All coal-producing counties in Alaska (1 county), Arizona (1 county), Louisiana (2 counties), 15 
Mississippi (1 county), and New Mexico (2 counties) had greater than 19.0% of the population 16 
below the poverty threshold in 2009.  Kentucky had 24 of 29 counties with a poverty rate 17 
exceeding 19.0% (82.8% of total coal-producing counties).  Overall, the coal-producing counties 18 
in Kentucky accounted for 36.3% of the total counties in the state with a poverty rate above 19 
19.0%.  Based on the 2009 poverty data, Kentucky had 67 counties (55.8% of all counties) with 20 
a poverty rate exceeding 19.0% and 72 counties (60.0% of all counties) with a poverty rate equal 21 
to or greater than 18.4%, which is the statewide poverty rate.  In West Virginia, 15 of the 26 22 
coal-producing counties (57.7%) had a poverty rate greater than 19.0%.  Of the total counties in 23 
the state that were at or above a 19.0% poverty rate, coal-producing counties accounted for 24 
55.6%.  Overall, the coal-producing counties in all states constitute only a small to moderate 25 
percentage (less than 15%) of the total number of counties in each state that have a poverty rate 26 
at or above 19.0%. 27 
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4.2.10.1.4 Income and Severance Taxes 1 

The primary sources of tax revenues expected to be affected by changes in coal mining activity 2 
are state income taxes associated with coal mining employment, state severance taxes levied on 3 
active coal mines, and coal industry contributions to the AML fund, which are dispersed to the 4 
states.  Other state and local tax revenue sources, such as corporate income taxes and property 5 
taxes, may be affected by coal industry changes in certain locations; however, impacts on these 6 
tax revenue sources are not as directly attributable to coal mining industry changes.  In addition, 7 
for coal deposits located on and extracted from federal lands and federal lands held in trust for 8 
tribes, these revenue resources distributed back to states assist in funding regional and local 9 
priorities significant for citizens’ quality of life. 10 

The AML fund receives substantially different levels of contributions from the seven coal-11 
producing regions.  As shown in Table 4-14 the AML contributions are derived from surface 12 
mining at a much higher rate than from underground mining.  The greatest contributor by far is 13 
the Northern Rocky Mountains and Great Plains region, where the estimated AML fund 14 
contributions from surface mining activities alone exceed the combined total contributions from 15 
all other regions. 16 

Table 4-14: Estimated AML Fund Contributions by Region 17 

Coal-Producing Regions 
Estimated AML Fund Contributions ($1,000) 
Underground Surface Total 

Appalachian Basin 29,731 47,053 76,785 

Colorado Plateau 7,530 10,799 18,330 

Gulf Coast 1,658 17,041 18,699 

Illinois Basin 8,722 10,794 19,516 

Northern Rocky Mountain/Great 
Plains 

495 169,592 170,087 

Northwest 0 465 465 

Other Western Interior 60 472 532 
Source: Calculations derived from DOI, 2008, EIA, 2010a. 18 

An analysis of the distribution of AML funds back to coal-producing states (Table 4-15) shows 19 
that, in 2009 and 2010, OSM distributed more than $328.9 million to coal-producing states.  In 20 
addition, OSM distributed more than $61.5 million in administration and enforcement grants. 21 
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Table 4-15: 2009 AML Fund Distribution to States 1 

State 
Coal Production 
(1,000 short tons) 

AML Funds 
Distribution ($) 

Administration and 
Enforcement Grants ($) 

Alabama 
18,796 

5,871,464 1,313,950 

Alaska 1,860 2,389,351 224,254 

Arizona1 7,474 
  

Arkansas 5 2,322,179 156,703 

Colorado 28,267 7,383,764 2,301,561 

Illinois 33,748 12,356,792 2,895,394 

Indiana 35,655 13,358,446 1,964,389 

Kansas1 185 2,720,188 111,699 

Kentucky1 107,338 31,184,323 10,960,193 

Louisiana 3,657 334,774 168,095 

Maryland 2,305 2,630,409 713,664 

Mississippi 3,440 242,357 159,863 

Missouri 452 1,857,121 234,318 

Montana 39,486 10,705,147 1,440,101 

New Mexico1 25,124 5,668,717 865,000 

North Dakota 29,945 3,498,697 798,743 

Ohio 27,501 8,675,639 2,969,654 

Oklahoma 956 3,592,207 1,082,511 

Pennsylvania 57,979 43,807,638 11,469,117 

Tennessee1 1,996 1,896,843 
 

Texas 35,093 4,147,548 1,977,402 

Utah 21,718 3,970,533 2,037,196 

Virginia 21,175 9,257,897 3,911,857 

West Virginia 136,971 52,204,675 11,711,912 

Wyoming 431,107 98,845,000 2,289,321 

Sources: 2010 Annual Evaluation Reports by States and Tribes, OSM. 2 
  12009 Annual Evaluation Reports by States and Tribes, OSM, due to lack of available 2010 data. 3 

Further analysis of the need for AML funds becomes apparent when reclamation costs, both 4 
funded and unfunded, are reviewed (Table 4-16).  Throughout the United States, all AMLs have 5 
created more than $12.6 billion in costs for reclamation.  Approximately $3.0 billion in 6 
reclamation projects have been completed; however, as of December 2010, only $344.8 million 7 
of additional reclamation projects had been funded.  This leaves approximately $9.3 billion in 8 
unfunded reclamation projects.  These ongoing costs to states and ongoing infrastructure 9 
maintenance have led to fiscal analysis reports on the impact of the coal mining industry on state 10 
budgets.  In the Impact of Coal on the Kentucky State Budget, Konty and Bailey (2009) indicate 11 
that the net impact of the coal mining industry on the state budget is essentially a subsidy to the 12 
coal industry of almost $115 million. In West Virginia, Boettner and McIlmoil (2010) concluded 13 
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that the net impact was a cost to the state budget exceeding $42 million.  The Boettner and 1 
McIlmoil estimate was recalculated from McIlmoil et al. (2010) and Kent and Sowards (2010). 2 

Table 4-16: AMLs Reclamation Costs, All Surface Mining and Reclamation Priorities 3 

State Unfunded Costs Funded Costs Completed Costs Total Costs 

Alabama 423,254,768 14,538,382 70,284,497 508,077,647 

Alaska 59,856,609 2,202,000 17,948,921 80,007,530 

Arkansas 21,900,059 3,350,999 32,988,615 58,239,673 

Arizona 0 0 334,520 334,520 

Colorado 78,451,002 6,870,268 45,739,006 131,060,276 

Illinois 122,034,648 11,708,760 170,084,482 303,827,890 

Indiana 105,231,421 19,552,837 115,905,988 240,690,246 

Kansas 248,870,737 42,497 30,341,457 279,254,691 

Kentucky 460,405,026 64,710,925 452,006,226 977,122,177 

Louisiana 14,078,338 0 0 14,078,338 

Maryland 63,367,736 780,801 32,346,883 96,495,420 

Missouri 113,076,482 440,002 51,281,746 164,798,230 

Montana 96,047,527 29,324,711 64,095,281 189,467,519 

North Dakota 38,596,433 2,072,625 35,248,268 75,917,326 

New Mexico 13,439,520 3,952,733 19,388,160 36,780,413 

Ohio 204,605,624 3,259,974 140,920,052 348,785,650 

Oklahoma 143,833,075 1,082,000 33,122,293 178,037,368 

Pennsylvania 5,020,558,962 116,529,962 539,091,667 5,676,180,591 

Tennessee 43,403,495 173,000 35,769,668 79,346,163 

Texas 22,796,152 7,819,045 31,755,516 62,370,713 

Utah 6,710,319 1,211,600 20,062,617 27,984,536 

Virginia 436,801,606 10,319,581 100,813,558 547,934,745 

West Virginia 1,466,961,321 15,482,559 461,595,149 1,944,039,029 

Wyoming 54,426,746 29,330,947 483,296,610 567,054,303 

Source: AMLs Inventory System 13, December 2010 4 

State severance tax estimates by coal region are shown inTable 4-17.  Because severance taxes 5 
are a factor of both the quantities of coal extracted and the tax rates set by each state, the level of 6 
severance tax associated with underground and surface mining varies.  The Appalachian Basin 7 
and Colorado Plateau realize greater revenues from underground mining than from surface 8 
mining.  Considered overall, however, by far the greatest level of severance tax revenue is 9 
associated with surface mining in the Northern Rocky Mountains and Great Plains region, where 10 
estimated surface mining severance tax revenues equal three times the total revenues from 11 
surface and underground mining in all other regions.  As a share of total state tax revenue, 12 
severance taxes contribute 12.9% in the Northern Rocky Mountains and Great Plains region, 13 
which compares with 0.7% in the Appalachian Basin region. 14 
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Table 4-17:. Estimated State Coal-Related Severance Taxes by Region 1 

Coal-Producing Regions 
Estimated State Severance Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 61,389 42,049 103,439 

Colorado Plateau 12,690 7,971 20,661 

Gulf Coast 491 2,164 2,655 

Illinois Basin 3,773 17,133 20,906 

Northern Rocky Mountain and Great Plains 1,429 482,081 483,509 

Northwest 0 0 0 

Other Western Interior 121 412 534 

Source: Calculations derived from state severance tax rates, EIA 2010a,b 2 

Estimated state income taxes associated with coal mining industry employment in each region is 3 
shown inTable 4-18.  In contrast with the relative level of revenues from severance taxes, income 4 
taxes from coal mining in the Northern Rocky Mountain and Great Plains region are at a low 5 
level and are only approximately one-tenth the net amount estimated for the Appalachian Basin 6 
region.  At 0.1% of the USCB 2008 estimate of total income tax in the Appalachian Basin 7 
region, direct state income taxes from coal mine employees make up a small portion of all 8 
income tax revenues.  This is consistent with the Gulf Region (0.1%) and the Northern Rocky 9 
Mountain and Great Plains (0.1%), while all other regions have lower percentages. 10 

Table 4-18: Estimated State Coal-Related Income Taxes by Region 11 

Coal-Producing Region Estimated State Income Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 62,351 35,524 97,876 

Colorado Plateau 8,664 3,738 12,403 

Gulf Coast 3,630 5,842 9,472 

Illinois Basin 13,714 5,035 18,750 

Northern Rocky Mountain/Great 
Plains 

404 9,811 10,216 

Northwest 0 0 0 

Other Western Interior 137 463 599 
Source: Calculations derived from BLS, 2010; EIA, 2010a, 2010b; Tax Foundation, 2010. 12 
 13 
Royalties are collected and distributed to the state at a rate of approximately 50% of collected 14 
royalties, bonuses, and rents, and at a rate of 100% back to tribes for deposits located on tribal 15 
lands.  Table 4-19 lists the federal and tribal royalties and the estimated state disbursement from 16 
the federal royalties.  Tribes in Arizona, Montana, and New Mexico receive substantial royalties 17 
from coal, especially in Arizona.  Wyoming is the largest recipient of coal royalties, with an 18 
estimated disbursement of $300.5 million from FY 2008 sales volumes.   19 
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Table 4-19: Coal Royalties for FY 2008 by State and Estimated State Disbursement 1 

State 
Tribal 

Royalties 
($1,000) 

Federal 
Royalties 
($1,000) 

Estimated State 
Disbursements 

($1,000) 

Appalachian Basin/Illinois Basin 

Kentucky 0 2,449 1,225 

Colorado Plateau 

Colorado  0 75,134 37,567 

New Mexico  43,169 15,752 7,876 

Arizona  33,824 0 0 

Utah  0 34,985 17,492 

Gulf Region 

Alabama  0 1,415 707 

Northern Rocky Mountain/Great Plains 

Wyoming  0 600,974 300,487 

Montana  11,282 44,296 22,148 

Other Western Interior 

Oklahoma  0 4,740 2,370 

Source:  Calculated from Office of Natural Resources Revenue ONRR, 2010. 2 

4.2.10.2 Environmental Justice 3 

The current guidance, which was previously analyzed for environmental justice concerns, was 4 
found not to create disproportionate effects under the Final Environmental Impact Statement for 5 
Excess Spoil Minimization — Stream Buffer Zone (September 2008). 6 

The OSM offers equal opportunity for all affected populations to join the public participation 7 
process associated with the proposed rule.  The OSM held extensive public scoping meetings 8 
beginning in November 2009 with the Advanced Notice of Proposed Rulemaking in the Federal 9 
Register.  Additional notifications of the NEPA process in the Federal Register included the 10 
Notice of Intent to prepare the EIS and a Notice of Extension of Public Comments for the public 11 
scoping process, which included the intent to have geographically diverse public scoping 12 
meetings.  The OSM held nine public scoping meetings across the United States from July 19 to 13 
July 29, 2010.  All meetings were advertised with at least 2 weeks’ notice via the OSM Web site 14 
and through local ads in regional and local papers.  The OSM public scoping process included a 15 
geographic analysis to determine the most beneficial locations to hold the public scoping 16 
meetings.  They were held in areas with large populations of potential stakeholders directly 17 
affected by the proposed rule and at locations large enough to accommodate those stakeholders.  18 
All public scoping meetings began in the early afternoon and lasted until late evening to 19 
accommodate a wide range of schedules from the stakeholders.  Information was provided in 20 
large displays through an “open house” style with a court reporter to record any verbal comments 21 
for the record.  If necessary, a translator was provided for any stakeholders that had limited 22 
English proficiency.  Comments were accepted at all meetings, either as written comments or 23 
verbal comments provided for the record.  Overall, OSM received more than 20,000 comments 24 
through the public scoping process. 25 
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Long Term Historic National Coal Production and Consumption Trends 1 

An important trend to bear in mind related to the two analyzed scenarios is how the proposed 2 
SPR could impact coal mining production and consumption levels. Figure 4-1 shows these trends 3 
since 1949, or over the past 60 years. 4 

The overall picture is one of a fairly consistent relationship between coal production and 5 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 6 
no observable negative impact on the overall national coal supply and demand numbers. There 7 
have been significant regional shifts in coal production, which are discussed below. 8 

If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 9 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 10 
itself, especially if the industry is capable of passing along the additional costs created by the 11 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 12 
generators and steel producers) have been able to pass these costs on to their customers. 13 

Figure 4-1: Long-Term Production and Consumption Trends in U.S. Coal Industry 14 

 15 

Source: EIA, Annual Coal Outlook Report, 2010. 16 

The scope of the RIA did not include an analysis of the economic impact of SPR compliance 17 
costs on the electric power sector and other major coal using industries and final business and 18 
household consumers. Once a final rule exists, the final RIA should include this analysis to 19 
understand the overall effects of the rule on these economic sectors.   below identifies major 20 
trends in coal demand over the past five years (2005-2009). 21 
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Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 1 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 2 
demand by electric power generators and other markets, as shown in Table 4-20. 3 

Table 4-20: U.S. Coal Consumption by Major Sector 4 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       

 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 

Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: EIA. 2009.  U.S. coal supply and demand review, 2009. 5 

The most significant observation regarding the coal market is its continued dominance by 6 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 7 
demand. 8 

Regional Coal Production Shifts, 2005-2009 TO BE UPDATED W/PRODUCTION SHIFT 9 
ANALYSIS 10 

EIA data in   indicate a steady shift away from Eastern coal supplies and growing reliance on 11 
Western supply sources.  This shift has been under way for some time, and is motivated by many 12 
factors, including the cleaner quality of Western coal and the faster growth of Western coal 13 
markets than those in the East. 14 

U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 15 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 16 
production in 2009 was the largest percent decline since 1958 (when production declined by 17 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 18 
176.1 million short tons). 19 

Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-20 
producing regions had a slight increase in coal production, while the other two had large 21 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 22 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 23 
remained essentially unchanged. The decrease in the Appalachian Region production was 50.9 24 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 25 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 26 
tons. 27 
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Table 4-21: Coal Production in the United States 1 

Area 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Production by Region       

     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 

        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 

        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 

        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 

     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 

     Western  585 619.4 621 633.6 584.5 -0.09 

     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 

          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: EIA, U.S. coal supply and demand review, 2009. 2 

Surface and Underground Mining Trends 3 

Figure 4-2 below shows coal production trends by major mining method since 1949.  Since the 4 
early 1970s, surface mining has grown in importance as the economics of the coal mining 5 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 6 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 7 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 8 
surface mining has steadily grown over the past 33 years. 9 
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Figure 4-2: Long-Term U.S. Trend in Surface and Underground Mining 1 

 2 

NOTE: THE LATEST REGIONAL PRODUCTION SHIFT TABLES FROM THE EIS 3 
SHOULD BE INSERTED HERE WITH SOME DISCUSSION 4 

U.S. Coal Supply.  Coal production during the first 6 months of 2010 fell by 2.5 percent from 5 
the same period last year despite a 5.4-percent increase in U.S. coal consumption.  A drawdown 6 
in stocks, particularly in the electric power sector, met the demand increase (U.S. Electric Power 7 
Sector Coal Stocks Chart).  Estimated coal production increases in the second half of 2010 8 
contributed to 2010 annual growth of 1.0 percent.  EIA projects coal production in 2011 will 9 
remain relatively flat as coal consumption shows little change (U.S. Annual Coal Production 10 
Chart). The projected increase in coal consumption in 2012 leads to a forecast 3.6 percent 11 
increase in coal production. 12 

U.S. Coal Trade. Strong global demand for coal, particularly metallurgical coal used to produce 13 
steel, resulted in sharp increases in U.S. coal exports in 2010 to an average of 7.3 percent of 14 
production.  Metallurgical coal exports nearly doubled in the first half of 2010 compared with the 15 
first half of 2009, and metallurgical coal’s share of total coal exports has grown from 52 percent 16 
in 2008 to almost 70 percent in 2010.  Flooding in Australia has greatly affected the amount of 17 
metallurgical coal available on the world market, and EIA expects U.S. metallurgical coal 18 
exports to increase in 2011 by 7.3 percent. In 2012, forecast U.S. coal exports fall back to more 19 
recent levels (about 80 million short tons) as other major coal-exporting countries increase their 20 
supply to the global coal market. 21 
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Critical Coal-Mining Industry Issues, Trends and Opportunities 1 

The coal industry faces several critical issues. 2 

Demand Closely Associated with Electricity Generation.  Demand for coal depends on the 3 
demand for electricity, which depends on the health of the U.S. economy.  The electric power 4 
sector accounts for more than 94 percent of U.S. coal consumption.  However, many new power 5 
plants are built to use natural gas or other fuels instead of coal. 6 

Prices Linked to Alternative Energy Costs.  Coal prices are generally more stable than other 7 
prices, but can change by 20 percent or more in a year.  To be competitive, coal must be priced 8 
less than natural gas, which burns cleaner. 9 

Vulnerability to Electrical Industry Regulations.  Coal suppliers are directly affected when 10 
compliance with environmental regulations forces electricity generators to make major 11 
renovations to or close plants.  Some older electric power plants function too uneconomically to 12 
support the cost of major upgrades in pollution control technology. 13 

High Dependence on Few Customers.  Many smaller coal producers sell most of their 14 
production to a small number of customers, often just one. With consolidation within the electric 15 
utility industry, even large coal producers may rely on just a few large customers.  Because of 16 
the high cost of transporting coal, many coal producers sell within a limited market area, making 17 
each customer highly important to revenue. 18 

Mining Engineer Shortage. Experts believe that the number of mining engineering graduates in 19 
the United States needs to increase dramatically over the next decade to prevent shortages.  20 
Despite the need, the United States has fewer than 20 universities that offer degrees in mining 21 
engineering. Some graduates find working in the remote areas where coal mining takes place 22 
undesirable, creating a recruiting challenge for companies. 23 

Shift to Western Coal.  Western coal now accounts for nearly 60 percent of all U.S. production, 24 
up from one-third in 1990.  Greater efficiencies in mining technology and rail transportation and 25 
tighter pollution controls have made developing the coal deposits of the Powder River Basin in 26 
Wyoming, where large seams of coal lie approximately 100 feet under the surface, more 27 
economical.  Most of this coal is classified as “subbituminous,” with low heat content (8,500 to 28 
9,000 Btu per pound), but it also has a low-sulfur content. 29 

Reservoirs for GHG Storage. Natural underground reservoirs are being researched as possible 30 
“storage sites” for GHG emitted from power plants that burn coal.  If the approach proves 31 
feasible, it could help mitigate environmental concerns regarding coal use. Though challenged by 32 
some environmental experts, deep saline reservoirs could hold all of the CO2emitted from the 33 
nation’s coal-burning power plants over the next 100 years. 34 

Methane Diversification.  A growing number of oil and gas companies are interested in the 35 
nonconventional energy source coalbed methane (CBM), which is a form of natural gas trapped 36 
within coal seams.  Parts of the United States have experienced a surge in CBM drilling in recent 37 
years.  Special federal tax credits, high gas prices, and shrinking conventional gas supplies have 38 
played a part in CBM activity. 39 
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Coal Gasification and Liquefaction.  Although still uneconomical, several demonstration 1 
plants are refining the technology of processing coal into cleaner-burning liquid and gas 2 
products.  Because the process requires large investments and currently has restricted yields, 3 
liquefied and gasified coal plants are deemed unfeasible by many investors.  Liquefied and 4 
gasified coal can also be used as feedstock for various chemical- manufacturing processes. 5 

Cost Advantage over Other Fossil Fuels.  The greater price volatility of crude oil and natural 6 
gas makes coal attractive as a long-term source for generating electricity.  Coal is so much less 7 
expensive than equivalent amounts of oil and natural gas that customers can make substantial 8 
investments in new pollution control technology and still have lower overall costs. 9 

Metallurgical Coal Outlook.  The demand for metallurgical coal is associated with the level of 10 
activity in the steel industry.  Metallurgical, or coking, coal is first converted to coke through 11 
heating the coal in an oxygen-free environment.  After the coke is produced, it is added to iron 12 
ore in another high-temperature environment to produce iron.  Every ton of steel made in a 13 
traditional blast furnace requires 0.6 ton of metallurgical coal, according to the World Coal 14 
Institute.  Approximately 66 percent of all steel is manufactured using this method. The global 15 
production of steel in July 2010 totaled 115 million metric tons, a 9.6 percent increase on a year-16 
over-year basis.  Capacity utilization was 75.1 percent in July 2010, up on a year-over-year basis, 17 
but a sequential decrease from capacity utilization of 80.4 percent in June 2010.  World seaborne 18 
or export demand for metallurgical coal is expected to increase 20 percent in 2010 over 2009, 19 
with strong demand coming from Asia and South America. The largest importers of 20 
metallurgical coal in 2010 include China (44 million tons), India (30 million tons), and Brazil 21 
(14 million tons).  Japan, Korea, and Taiwan will require another 94 million tons in 2010.  World 22 
seaborne supply of metallurgical coal is expected to increase by 13 percent in 2010 over 2009, 23 
with supply growth coming from the United States and Australia. Many companies have been 24 
adding capacity.  For example, Massey Energy recently announced that the company is 25 
developing a new mine to produce metallurgical coal in West Virginia. The company will spend 26 
$100 million to $160 million through 2012 at the Rowland reserve. 27 

4.2.11 Impact Analysis for Planning Baseline Analysis (Nation and Coal Regions) 28 

Using classic input-output analysis in combination with regional specific Social Accounting 29 
Matrices and Multiplier Models, Impact Analysis for Planning (IMPLAN) provides a highly 30 
accurate and adaptable model for its users. 31 

The IMPLAN database contains county, state, zip code, and federal economic statistics which 32 
are specialized by region, not estimated from national averages and can be used to measure the 33 
effect on a regional or local economy of a given change or event in the economy's activity. 34 

Social Accounting: IMPLAN's Social Accounting System describes transactions that occur 35 
between producers, and intermediate and final consumers using a Social Accounting Matrix. One 36 
of the important aspects of Social Accounts is that they also examine non-market transactions, 37 
such as transfer payments between institutions. Other examples of these types of transactions 38 
would include government to household transfers in the form of unemployment benefits, or 39 
household to government transfers in the form of taxes. Because Social Accounting Systems 40 
examine all the aspects of a local economy, they provide a more complete and accurate 41 
“snapshot” of the economy and its spending patterns. 42 
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Multipliers: Multipliers are a numeric way of describing the secondary impacts stemming from a 1 
change. For example, an employment multiplier of 1.8 would suggest that for every 10 2 
employees hired in the given industry, 8 additional jobs would be created in other industries, 3 
such that 18 total jobs would be added to the given economic region. 4 

The Multiplier Model is derived mathematically using the input-output model and Social 5 
Accounting formats. The Social Accounting System provides the framework for the predictive 6 
Multiplier Model used in economic impact studies. Purchases for final use drive the model. 7 
Industries that produce goods and services for consumer consumption must purchase products, 8 
raw materials, and services from other companies to create their product. These vendors must 9 
also procure goods and services. This cycle continues until all the money is leaked from the 10 
region’s economy. 11 

There are three types of effects measured with a multiplier: the direct, the indirect, and the 12 
induced effects. The direct effect is the known or predicted change in the local economy that is to 13 
be studied. The indirect effect is the business to business transactions required to satisfy the 14 
direct effect. Finally, the induced effect is derived from local spending on goods and services by 15 
people working to satisfy the direct and indirect effects. 16 

1. Direct effects take place only in the industry immediately affected: if DEMCO 17 
lays-off 39 employees, the manufacturing industry loses 39 employees. 18 

2. Indirect effects concern inter-industry transactions: because DEMCO is 19 
closing, they will no longer have a demand for locally produced materials 20 
needed to produce their product. This will affect all of their suppliers, possibly 21 
resulting in a further loss of a few more jobs. Supplier employment loss as a 22 
result of the Direct effects would be the Indirect effects. 23 

3. Induced effects measure the effects of the changes in household income: 24 
employees laid-off by DEMCO and suppliers may reduce their expenditures 25 
in restaurants and shops since they are no longer employed. These changes 26 
affect the related industries. 27 

4. Total Impacts the total changes to the original economy as the result of a 28 
defined event; i.e., Direct effects + Indirect effects + Induced effects = Total 29 
Impacts 30 

In this RIA, the IMPLAN model was used to analyze the impact of the baseline coal-mining 31 
industry at the U.S. (national) and major coal-mining region levels. The base year for this 32 
analysis was 2008, which is consistent with the baseline year used for EIS and RIA in general. 33 

4.2.12 Baseline Economic Impacts of the Coal Mining Industry46 34 

Table 4-22 below shows the baseline (2008) economic output contribution of the coal mining 35 
industry at the national economy and regional coal-producing region levels. 36 

The baseline economic output impact data shows that: 37 

                                                 
46 See Appendix ___: National Baseline Economic Impacts of Coal Mining and Appendix ___: Regional Baseline 

Economic Impacts of Coal Mining for additional economic impact details.  
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1. Appalachia is dominant in terms of the economic impact of the coal mining 1 
industry today, accounting for $44.8 billion of the total $90.8 billion national 2 
economic output of coal mining. 3 

2. The 7 coal-producing regions combined account for $63.7 billion of the total 4 
$90.8 billion national economic output of coal mining. 5 

3. Of the coal mining industry’s total national economic output of $90.8 billion, 6 
$36.1 billion of that total output occurs in the coal mining industry itself 7 
(defined as direct impact); $25.6 billion occurs in supplier and coal consuming 8 
industries (defined as indirect impact); and $29 billion occurs as a result of the 9 
spending of the income generated by coal mining employment directly and 10 
indirectly (defined as induced impact). 11 

4. It is important to note that non-coal producing states are impacted by the coal 12 
mining industry in terms of indirect impacts ($11.7 billion nationally) and 13 
induced impacts ($15.4 billion). These impacts are attributed to industries in 14 
non-coal producing states that supply the coal mining industry with goods and 15 
services or use coal in their industries. 16 

Table 4-22: Baseline National and Regional Economic Output Impact of the Coal Mining 17 
Industry 18 

2008 BASELINE NATIONAL AND REGIONAL ECONOMIC IMPACT 19 
Total of All Sectors 20 

Economic Output in Dollars Impacts 21 

Region Direct Indirect Induced Total 
Appalachian Basin $24,199,311,352  $10,659,005,009  $9,959,667,361  $44,817,983,722  

Colorado Plateau $2,667,500,289  $790,511,855  $944,499,554  $4,402,511,698  

Illinois Basin $3,154,871,460  $1,020,822,561  $1,225,750,768  $5,401,444,790  

Northern Rocky Mts. 
and Great Plains 

$3,885,893,361  $851,536,312  $819,582,732  $5,557,012,405  

Northwest $12,322,385  $2,851,887  $2,840,067  $18,014,340  

Other Western Interior 

$438,866,540  $116,809,827  $136,458,859  $692,135,226  

Gulf Region $1,673,941,449  $492,762,867  $592,115,043  $2,758,819,359  

Coal Regions Total $36,032,706,836  $13,934,300,318  $13,680,914,384  $63,647,921,540  

Non-Coal Producing 
States Totals 

$72,401,545  $11,710,485,940  $15,381,652,156  $27,164,539,639  

Nation $36,105,108,381  $25,644,786,258  $29,062,566,540  $90,812,461,179  

The baseline employment impact data shows that: 22 

1. Appalachia is dominant in terms of the employment impact of the coal mining 23 
industry today, accounting for 174,055 of the total 359,958 national employment 24 
impact of coal mining. 25 
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2. The 7 coal-producing regions combined account for 242,818 of the total 359,958 1 
employment impact of coal mining. 2 

3. Of the coal mining industry’s total national employment impact of 359,958, 81,041 of 3 
that employment impact occurs in the coal mining industry itself (defined as direct 4 
impact); 95,522 occurs in supplier and coal consuming industries (defined as indirect 5 
impact); and 183,365 occurs as a result of the spending of the income generated by 6 
coal mining employment directly and indirectly (defined as induced impact). 7 

4. It is important to note that non-coal producing states are impacted by the coal mining 8 
industry in terms of indirect employment impacts (37,380 nationally) and induced 9 
impacts (79,572 nationally). These impacts are attributed to industries in non-coal 10 
producing states that supply the coal mining industry with goods and services or use 11 
coal in their industries. 12 

Table 4-23 below shows the baseline (2008) employment contribution of the coal mining 13 
industry at the national economy and regional coal-producing region levels. 14 

Table 4-23: Baseline National and Regional Employment Impact of the Coal Mining 15 
Industry 16 

2008 BASELINE NATIONAL AND REGIONAL ECONOMIC IMPACT 17 
Total of All Sectors 18 

Employment Impacts 19 

Region Direct Indirect Induced Total 

Appalachian Basin 55,961 43,351 74,743 174,055 

Colorado Plateau 6,118 3,818 7,328 17,264 

Illinois Basin 6,403 4,202 8,790 19,395 

Northern Rocky Mountains and Great Plains 8,455 4,133 7,447 20,035 

Northwest 27 11 21 60 

Other Western Interior 775 558 1,135 2,468 

Gulf Region 3,143 2,069 4,329 9,541 

Coal Producing Regions Total 80,882 58,142 103,793 242,818 

Non-Coal Producing States Total 159 37,380 79,572 117,110 

Nation 81,041 95,522 183,365 359,928 

 20 

4.2.13 State Coal Industry Profile 21 

As a part of the analysis of baseline economic conditions, an analysis of the coal-mining industry 22 
in each of the coal-producing states was conducted.  A summary of this analysis is provided in 23 
Appendix 6. 24 

Two major observations may be made about this analysis. First, the extent of coal mining 25 
activities varies widely in the states, and therefore the baseline economic significance of coal 26 
mining to these state economies varies widely. 27 

The industry is very important for example to the economies of smaller, more rural states like 28 
West Virginia, Kentucky, Pennsylvania, and Wyoming.  It is less important to the large industrial 29 
and urban states like Ohio, Pennsylvania, and Illinois. 30 
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Secondly, coal mining activities in general are found in rural counties in all coal producing 1 
states, which suggests that the industry's economic significance is of greater importance to rural 2 
economies than urban economies. Coal mining takes on a greater importance to urban areas 3 
where coal is a principal fuel used in electric power generation for urban areas. 4 

The importance of the state coal mining industry profiles is that they reflect an understanding of 5 
and appreciation for the economic role of coal in the various states. 6 

4.3 BASELINE ENVIRONMENTAL CONSIDERATIONS 7 

CAPTURE INFO FROM EIS AFTER PRODUCTION SHIFT HAS BEEN UPDATED 8 

 9 

 10 

4.4 BENEFITS 11 

(TO BE DEVELOPED WITH OSM) 12 

4.5 COSTS 13 

(TO BE DEVELOPED WITH OSM) 14 

4.6 TRANSFERS 15 

(FROM EIS) 16 

4.7 OTHER EFFECTS 17 

(RFA/Small Business Impacts, Tribal Impacts, Royalties, Others) (FROM EIS) 18 

4.8 NET BENEFIT OR COST 19 

TO BE COMPLETED 20 

 21 
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5 Analysis of Rule Alternatives 1 

 2 

5.1 ALTERNATIVE 5 (PROPOSED RULE) 3 

 4 

5.1.1 Benefits 5 

TO BE COMPLETED WITH OSM 6 

5.1.2 Costs 7 

TO BE COMPLETED WITH OSM 8 

5.1.3 Transfers 9 

TO BE COMPLETED 10 

5.1.4 Other Effects 11 

(RFA/Small Business Impacts, Tribal Impacts, Royalties, Others) TO BE COMPLETED 12 

5.1.5 Net Benefit or Cost 13 

TO BE COMPLETED 14 

 15 

5.2 ALTERNATIVE 2 (MOST ENVIRONMENTALLY STRINGENT) 16 

 17 

5.2.1 Benefits 18 

TO BE COMPLETED WITH OSM 19 

5.2.2 Costs 20 

TO BE COMPLETED WITH OSM 21 

5.2.3 Transfers 22 

TO BE COMPLETED 23 

5.2.4 Other Effects 24 

(RFA/Small Business Impacts, Tribal Impacts, Royalties, Others) TO BE COMPLETED 25 

TO BE COMPLETED 26 

 27 

 28 
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5.2.5 Net Benefit or Cost 1 

TO BE COMPLETED 2 

 3 

 4 

 5 

 6 
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6 Summary 1 

6.1 DISTRIBUTIONAL AFFECTS47 2 

Table 6-1 serves as an overall summary of the economic costs, benefits, and other effects of the 3 
proposed Stream Protection Rule. 4 

Table 6-1: Cost-Benefit Summary for Proposed Stream Protection Rule for the 13.5-Year 5 
Period of Rule Implementation 6 

THIS WILL BE REWORKED TO DESCRIBE THE NET COSTS AND BENEFITS OF 7 
THE POLICY ACROSS THE POPULATION AND ECONOMY.  WE HAVE NO 8 

‘UPDATED’ QUANTITATIVE OR MONETIZED NUMBERS FOR THE VARIOUS 9 
CELLS.  10 

Category 
Proposed 

Preferred Rule) Baseline Situation 

Most 
Environmentally 

Stringent Source Citation 

Benefits: 
 
Annualized Monetized 
Benefits 
 
 
 
Annualized 
Quantified, but Non-
Monetized Benefits 
 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 

 
 
They exist but 
cannot be 
monetized at this 
stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 

 
 
None known48 
 
 
 
 
None known 
 
 
 
 
None known 

 
 
They exist but 
cannot be 
monetized at this 
stage. 
 
Stream miles 
protected and land 
acreage 
conservation 
 
Future land and 
water uses enabled 
by the rule. 

 
 
 

                                                 
47 The overall summary of results of the CBA will use the required 3% and 7% discount factors to bring the 

numbers to present value. 
48 “None known” refers to the fact that it is not believed there is an impact or effect. 

Deleted: cost-benefit analysis
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Category 
Proposed 

Preferred Rule) Baseline Situation 

Most 
Environmentally 

Stringent Source Citation 

Costs: 
 
Annualized Monetized 
Costs 
 
 
 
 
 
 
 
 
Annualized Quantified, 
but Non-Monetized 
Costs 
 
 
Non-Quantified 
Costs/Qualitative Costs 
 

 
 
$109-113 million in 
production and 
sales and 464 jobs 
per year. 
 
 
 
 
 
 
None available 
(should be 
examined in the 
final RIA)49 
 
None known 

 
 
None known 
 
 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 

 
 
$4.75 billion in 
production and 
revenues across all 
50 states and $2.74 
billion in 
production and 
revenues to the 25 
coal producing 
states. 
 
None available 
(should be 
examined in final 
RIA) 
 
Extensive damage 
to the economic 
health of the coal 
mining industry 
and the ripple 
effects of this 
damage to the 
general economy. 

 
 
 

Transfers: 
 
Annualized Monetized 
Transfers 
 
 
 
From Whom to Whom 
 
 
 
 
Annualized Monetized 
Transfers (Off Budget) 
 

 
 
None available 
(should be 
examined in final 
RIA) 
 
None available 
(should be 
examined in final 
RIA) 
 
None available 
(should be 
examined in final 
RIA 

 
 
None known 
 
 
 
 
None known 
 
 
 
 
None known 

 
 
None available 
(should be 
examined in final 
RIA) 
 
None available 
(should be 
examined in final 
RIA) 
 
None available 
(should be 
examined in final 
RIA 

 
 
 

                                                 
49 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 

no definitive data or information about the impact is available at this time. 
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Category 
Proposed 

Preferred Rule) Baseline Situation 

Most 
Environmentally 

Stringent Source Citation 

Effects: 
 
Effects on State, Local, 
and Tribal 
Governments 
 
 
Effects on Small 
Businesses 
 
 
 
 
 
 
Effects on Wages 
 
 
 
 
Effects on Growth 
 
 

 
 
None available 
(should be 
examined in final 
RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 
 
 
 

 
 
None known 
 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 
 
 
 
None known 
 
 
 
 
None known 
 
 

 
 
None available 
(should be 
examined in final 
RIA 
 
None available 
(should be 
examined in final 
RIA 
 
 
 
 
None available 
(should be 
examined in final 
RIA 
 
None available 
(should be 
examined in final 
RIA 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1 

Other summarizing points 2 

 3 
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Table A1-1 provides a summary of the household and individual WTP and overall benefits of 1 
aquatic ecological services.  Costanza, et al. provided one of the first large-scale evaluations of 2 
ecosystem services, providing value to services which did not have a full market-level valuation 3 
(Costanza et al. 1997).  In this study, Costanza et al. indicated that the estimated natural capital 4 
value of lakes and rivers to the globe was approximately $1,700 per hectare (ha) ($689 per acre) 5 
(Costanza et al 1997.)  Holmes, Bergstrom, Huszar, Kask, and Orr (2004) determined that 6 
riparian restoration activities along the Little Tennessee River were valued at $89.50 per linear 7 
foot of restoration activities.  Loomis, Kent, Strange, Fausch, and Covish (2000) determined that 8 
households were willing to provide $252 per year for restoration activities along the Platte River, 9 
which provided a consumer surplus well in excess (41.8% to over 400% greater) of the 10 
approximately $13.4 million that would be required to fund Conservation Reserve Program 11 
(CRP) easements for riparian buffers and to lease water for continued in-stream flows. 12 

Table A1-1: Willingness-to-Pay for Aquatic Ecological Services 13 

Author 
Year 

Published Location 
Ecological 

Services Valued 
Willingness-
to-Pay ($US) 

Description of 
Values 

Amigues, Boulatoff, 
Desaigues, Gauthier, & 
Keith 

2002 
Garonne River 
Toulouse, France 

riparian buffer 
preservation 

26-28 
Mean of those that 
would pay 

Amigues, Boulatoff, 
Desaigues, Gauthier, & 
Keith 

2002 
Garonne River 
Toulouse, France 

riparian buffer 
preservation 

13 
Mean of entire 
sample 

Berrens, Bohara, Jenkins-
Smith, Silva, Ganderton, & 
Brookshire 

1998 New Mexico In-stream flows 80 
Mean of positive 
answers 

Berrens, Bohara, Jenkins-
Smith, Silva, Ganderton, & 
Brookshire 

1998 New Mexico In-stream flows -6 
Mean of negative 
answers 

Bowman, Thompson, & 
Colletti 

2009 Cedar Rapids, IA 

conservation 
features 
contribution to 
housing prices 

21,303 
Contribution of 
adjacent streams to 
housing values 

Costanza, et al. 1997 Global 
value of natural 
capital – lakes and 
rivers 

1,700 
Per hectare per 
year 

Holmes, Bergstrom, Huszar, 
Kask, & Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

89.50 

Per linear foot 
present value 
benefits of full 
implementation 
scenario 

Holmes, Bergstrom, Huszar, 
Kask, & Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

5.60 
Per household per 
mile of restoration 

Kealy & Turner 1993 Adirondacks 
preservation of 
aquatic system 

12.79-18 
Mean one-time 
payment 

Loomis 1989 California 
Mono Lake 
preservation 

4.72-11.42 Per month 

Loomis, Kent, Strange, 
Fausch, & Covish 

2000 Platte River 
restoration of 
riparian ecological 
services 

252 
Per household per 
year 
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Author 
Year 

Published Location 
Ecological 

Services Valued 
Willingness-
to-Pay ($US) 

Description of 
Values 

Loomis, Kent, Strange, 
Fausch, & Covich 

2000 Platte River 
riparian restoration 
activities 

21 
Per household per 
month 

Loomis, Kent, Strange, 
Fausch, & Covich 

2000 Platte River 
riparian restoration 
activities 

19-70 million 
Annually all 
households 

Loomis, Kent, Strange, 
Fausch, & Covich 

2000 Platte River 
riparian restoration 
activities 

1.13 million 
(water 

leasing) + 
12.3 million 

CRP 
easements 
annually 

Actual costs of 
activities in the 
basin 

 1 

Table A1-2 provides a list of studies conducted to determine the value of groundwater clean-up 2 
efforts through  AC estimates and the market value of in-storage water. 3 

Table A1-2: Willingness-to-Pay for Groundwater Ecological Services 4 

Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) Description of Values 

Abdalla, Roach, & 
Epp 

1992 Pennsylvania 
water quality – water 
contamination 

0.40 Per household per week 

Abdalla, Roach, & 
Epp 

1992 Pennsylvania 
water quality – water 
contamination 

61,313.29-
131,334.06 

Total over all 
households over 88 
weeks 

McClelland, 
Schulze, Lazo, 
Waldman, Doyle, 
Elliott, & Irwin 

1992 US 
groundwater 
protection 

2.81-3.54 
non-use value of 
groundwater 

McClelland, 
Schulze, Lazo, 
Waldman, Doyle, 
Elliott, & Irwin 

1992 US 
groundwater 
protection 

1.13-13.34 
use value of 
groundwater as  WTP 
for cleaning 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) 

3.93 
Average value per acre 
foot of saturated 
thickness 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) – New 
Mexico 

8.35 
Average value per acre 
foot of saturated 
thickness 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) – 
Oklahoma 

1.52 
Average value per acre 
foot of saturated 
thickness 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) – 
Colorado North 

5.45 
Average value per acre 
foot of saturated 
thickness 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) – 
Colorado South 

2.99 
Average value per acre 
foot of saturated 
thickness 

Deleted: avoided cost
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Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) Description of Values 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) – Kansas 

2.40 
Average value per acre 
foot of saturated 
thickness 

Torell, Libbin, & 
Miller 

1990 
Ogallala 
Aquifer 

market value of water 
(1979-1986) - 
Nebraska 

2.89 
Average value per acre 
foot of saturated 
thickness 

 1 

Table A1-3 lists the values associated with water quality components, such as clean enough to 2 
boat, fish, and swim.  Carson and Mitchell (1993) determined that households would willing to 3 
annually contribute up to $242 to change water quality up to swimmable (the highest water 4 
quality standard).  Holmes (1988) found that it costs between $35 to 661 million per year for 5 
water treatment costs associated with soil erosion.  Johnston, Besedin, Iovanna, Miller, 6 
Wardwell, and Ranson (2005) indicated that non-users would have WTP between $6 to $9 to 7 
improve fish habitat by 0.5, 1.0, and 2.0 steps in habitat improvement.  Along similar lines, 8 
VanHoutven, Powers, and Pattanayak (2007) found that households were willing to pay between 9 
$3 to $132 annually for water quality improvement 1, 3, and 6 steps higher than their current 10 
water quality.  Ribaudo (1989) from a study of CRP acres, indicated that targeting for water 11 
quality benefits could result in values per acre ranging from $42 per acre in the Northern Plain 12 
Farm Production Region to as high as $306 per acre in the Delta Farm Production Region. 13 

Table A1-3: Willingness-to-Pay for or Value of Water Quality Ecological Services 14 

Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) 
Description of 

Values 

Carson & Mitchell 1993 US 
water quality benefits – 
boatable 

93 
annual household 
contribution 

Carson & Mitchell 1993 US 
water quality benefits – 
fishable 

70 
annual household 
contribution 

Carson & Mitchell 1993 US 
water quality benefits – 
swimmable 

78 
annual household 
contribution 

Carson & Mitchell 1993 US 
water quality benefits - 
total 

242 
annual household 
contribution 

Corrigan, Egan, & 
Downing 

2007 Clear Lake, IA 
water quality 
improvements – small 

139 Per visitor 

Corrigan, Egan, & 
Downing 

2007 Clear Lake, IA 
water quality 
improvements - large 

347 Per visitor 

Holmes 1988 US 
water turbidity due to soil 
erosion 

35-661 million Per year 

Holmes 1988 US 
water turbidity due to soil 
erosion 

$4.40 - $82.34 
Per million gallons 
treatment costs 

Holmes 1988 
California  
(ASA 1806) 

water turbidity due to soil 
erosion 

1.4585 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
California  
(ASA 1804) 

water turbidity due to soil 
erosion 

0.3358 million 
incremental benefit 
from 10% change 
in sediment loading 
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Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) 
Description of 

Values 

Holmes 1988 
Great Lakes  
(ASA 408) 

water turbidity due to soil 
erosion 

0.2388 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Missouri  
(ASA 1009) 

water turbidity due to soil 
erosion 

0.1956 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Missouri  
(ASA 1005) 

water turbidity due to soil 
erosion 

0.1323 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Arkansas-White-
Red (ASA 1102) 

water turbidity due to soil 
erosion 

0.1322 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Upper 
Mississippi 
(ASA 701) 

water turbidity due to soil 
erosion 

0.1303 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Great Lakes  
(ASA 406) 

water turbidity due to soil 
erosion 

0.1264 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Arkansas-White-
Red (ASA 1103) 

water turbidity due to soil 
erosion 

0.1249 million 
incremental benefit 
from 10% change 
in sediment loading 

Holmes 1988 
Missouri 
 (ASA 1007) 

water turbidity due to soil 
erosion 

0.1133 million 
incremental benefit 
from 10% change 
in sediment loading 

Johnston, Besedin, 
Iovanna, Miller, 
Wardwell, & Ranson 

2005 US 
water quality for fish 
habitat improvements – 
(0.5 grade improvement) 

5.83-6.89 Non-user 

Johnston, Besedin, 
Iovanna, Miller, 
Wardwell, & Ranson 

2005 US 
water quality for fish 
habitat improvements – 
(1.0 grade improvement) 

6.82-7.65 Non-user 

Johnston, Besedin, 
Iovanna, Miller, 
Wardwell, & Ranson 

2005 US 
water quality for fish 
habitat improvements – 
(2.0 grade improvement) 

7.99-9.44 Non-user 

Laughland, Musser, 
Shortle, & Musser 

1996 Pennsylvania water treatment costs 14.14-36.33 

Lower bound – 
upper bound 
household 
avoidance costs 

Laughland, Musser, 
Shortle, & Musser 

1996 Pennsylvania water treatment costs 18.44 Mean 

Nunes & van den 
Bergh1 

2001 
Monongahela 
River basin 

preservation of water 
quality 

21-58 Users 

Nunes & van den 
Bergh1 

2001 
Monongahela 
River basin 

preservation of water 
quality 

14-53 Non-users 

Ribaudo 1989 Appalachia FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

221 Per acre 



2/23/2011 - For Official Use Only – Deliberative Process Material 
A1-5 

Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) 
Description of 

Values 

Ribaudo 1989 Corn Belt FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

82 Per acre 

Ribaudo 1989 Delta FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

306 Per acre 

Ribaudo 1989 Lake States FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

170 Per acre 

Ribaudo 1989 Mountain FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

62 Per acre 

Ribaudo 1989 Northeast FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

270 Per acre 

Ribaudo 1989 
Northern Plains 
FPR 

CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

42 Per acre 

Ribaudo 1989 Pacific FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

124 Per acre 

Ribaudo 1989 Southeast FPR 
CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

169 Per acre 

Ribaudo 1989 
Southern Plains 
FPR 

CRP-potential benefits to 
water quality (Water 
Quality Targeting) 

64 Per acre 

Ribaudo 1989 Appalachia FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

357 Per acre 

Ribaudo 1989 Corn Belt FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

89 Per acre 

Ribaudo 1989 Delta FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

357 Per acre 

Ribaudo 1989 Lake States FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

163 Per acre 

Ribaudo 1989 Mountain FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

70 Per acre 

Ribaudo 1989 Northeast FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

237 Per acre 

Ribaudo 1989 
Northern Plains 
FPR 

CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

47 Per acre 
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Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) 
Description of 

Values 

Ribaudo 1989 Pacific FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

192 Per acre 

Ribaudo 1989 Southeast FPR 
CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

160 Per acre 

Ribaudo 1989 
Southern Plains 
FPR 

CRP-potential benefits to 
water quality Damages per 
Ton of Erosion Targeting) 

86 Per acre 

Ribaudo 1989 Appalachia FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

156 Per acre 

Ribaudo 1989 Corn Belt FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

86 Per acre 

Ribaudo 1989 Delta FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

356 Per acre 

Ribaudo 1989 Lake States FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

165 Per acre 

Ribaudo 1989 Mountain FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

69 Per acre 

Ribaudo 1989 Northeast FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

332 Per acre 

Ribaudo 1989 
Northern Plains 
FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

44 Per acre 

Ribaudo 1989 Pacific FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

128 Per acre 

Ribaudo 1989 Southeast FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

1,661 Per acre 

Ribaudo 1989 
Southern Plains 
FPR 

CRP-potential benefits to 
water quality Damages per 
Cropland Acre from 
Erosion Targeting) 

68 Per acre 
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Author 
Year 

Published Location 
Ecological Services 

Valued 
Willingness-to-

Pay ($US) 
Description of 

Values 

Van Houtven, 
Powers, & 
Pattanayak 

2007 US 
water quality 
improvements – (1 step 
change) 

3-58 Per year 

Van Houtven, 
Powers, & 
Pattanayak 

2007 US 
water quality 
improvements – (3 step 
change) 

32-87 Per year 

Van Houtven, 
Powers, & 
Pattanayak 

2007 US 
water quality 
improvements – (6 step 
change) 

75-132 Per year 

1 from Smith, V.K., and W.H. Desvousges, 1986.  Measuring Water Quality Benefits.  Kluwer Nijhoff Publishing, 1 
Dordrecht. 2 

ASA - Aggregate Sub-Area Watershed 3 
FPR – Farm Production Region 4 

Table A1-4 lists the values associated with forest-related ecological services.  Alig, Adams, and 5 
McCarl (1998) determined that the forest sector in the United States contributes approximately 6 
$2.4 trillion to domestic consumer surplus.  McPherson, Nowak, Heisler, Grimmond, Souch, 7 
Grant & Rowntree (1997) found that urban trees and forests in Chicago absorbed enough air 8 
pollutants to avoid $9.2 million in health care and other pollution damage costs within the city.  9 
Costanza et al. (1997) estimated the ecological services value of temperate forests at 10 
approximately $894 per ha ($362 per acre).  Ingraham and Foster (2008) determined that the 11 
value of forests within the U.S. National Wildlife Refuge System was approximately $850 per 12 
acre.  Kramer, Holmes, and Haefele (2003) indicated that protection of the Southern Appalachian 13 
Spruce Fir forests was worth approximately $28 per respondent.  Similarly, Walsh, Bjonback, 14 
Aiken, and Rosenthal determined that household has a WTP of $47 for forest quality protection. 15 

Table A1-4: Willingness-to-Pay for or Value of Forest-Related Ecological Services 16 

Author 
Year 

Published 
Location 

Ecological Services 
Value 

Willingness-to-
Pay ($US) 

Description of Values 

Alig, Adams, & 
McCarl 

1998 US Forest 
Forest sector domestic 
consumer surplus 

2.388 trillion National value 

Alig, Adams, & 
McCarl 

1998 US Forest 
Forest sector domestic 
producer surplus 

0.230 trillion National value 

Alig, Adams, & 
McCarl 

1998 US Forest 
Forest sector net 
surplus 

2.754 trillion National value 

Amirnejad, Khalilian, 
Assareh & Ahmadian1 

2006 Costa Rica 
existence Costa Rican 
tropical forest 

238 Per hectare 

Amirnejad, Khalilian, 
Assareh & Ahmadian2 

2006 Sweden 
preservation old 
growth forests 

10-20 Per year 

Amirnejad, Khalilian, 
Assareh & Ahmadian 

2006 Iran 
protection of northern 
forests – existence 
values 

198.7 Per hectare 

Amirnejad, Khalilian, 
Assareh & Ahmadian 

2006 Iran 
protection of northern 
forests – existence 
values 

30.12 Per family  
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Author 
Year 

Published 
Location 

Ecological Services 
Value 

Willingness-to-
Pay ($US) 

Description of Values 

Amirnejad, Khalilian, 
Assareh & Ahmadian 

2006 Iran 
protection of northern 
forests – existence 
values 

376.5 million Total  

Costanza, et al. 1997 Global 
value of natural capital 
– temperate forests 

894 Per hectare per year 

Gregory 2000 
western 
Oregon 

regeneration/human-
wildlands interaction – 
forest fire protection 
(75% protection) 

10.63-41.36 Per individual 

Gregory 2000 
western 
Oregon 

regeneration/human-
wildlands interaction – 
forest fire protection 
(50% protection) 

6.92-26.53 Per individual 

Gregory 2000 
western 
Oregon 

regeneration/human-
wildlands interaction – 
forest fire protection 
(25% protection) 

3.73-11.70 Per individual 

Ingraham & Foster 2008 

US National 
Wildlife 
Refuge 
System 

wilderness area 
protection 

850 Per acre per year 

Kramer, Holmes, & 
Haefele 

2003 

Southern 
Appalachia 
Mountains 
Spruce-Fir 
Forests 

forest ecosystem 
protection – use values 

3.70 Per respondent 

Kramer, Holmes, & 
Haefele 

2003 

Southern 
Appalachia 
Mountains 
Spruce Fir 
Forest 

forest ecosystem 
protection – bequest 
values 

8.55 Per respondent 

Kramer, Holmes, & 
Haefele 

2003 

Southern 
Appalachia 
Mountains 
Spruce Fir 
Forests 

forest ecosystem 
protection – existence 
values 

16.24 Per respondent 

Kramer, Holmes, & 
Haefele 

2003 

Southern 
Appalachia 
Mountains 
Spruce Fir 
Forests 

forest ecosystem 
protection – total 
values 

28.49 Per respondent 

Kramer & Mercer 1997 worldwide  
protection 5% of 
tropical rain forest 

21-31 
One-time payment per 
household 

Loomis, Gonzalez-
Caban, & Gregory 

1996 
Pacific 
Northwest 

fire protection in old 
growth forests – 
habitat protection from 
wildfires 

90/household Per household 
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Author 
Year 

Published 
Location 

Ecological Services 
Value 

Willingness-to-
Pay ($US) 

Description of Values 

Loomis, Gonzalez-
Caban, & Gregory 

1996 
Pacific 
Northwest 

fire protection in old 
growth forests – 
habitat protection from 
wildfire 

28/ac of Northern 
Spotted Owl 
habitat protected 

Per acre of Northern 
Spotted Owl protected 
habitat 

McPherson, Nowak, 
Heisler, Grimmond, 
Souch, Grant, & 
Rowntree 

1997 Chicago 
air pollutant absorption 
of urban trees ( AC s) 

9.2 million  Total value to Chicago 

Walsh, Bjonback, 
Aiken & Rosenthal 

1990 US 
forest quality 
protection – recreation 
use values 

13 Per household 

Walsh, Bjonback, 
Aiken & Rosenthal 

1990 US 
forest quality 
protection – option 
values 

10 Per household 

Walsh, Bjonback, 
Aiken & Rosenthal 

1990 US 
forest quality 
protection – existence 
values 

10 Per household 

Walsh, Bjonback, 
Aiken & Rosenthal 

1990 US 
forest quality 
protection – bequest 
values 

14 Per household 

Walsh, Bjonback, 
Aiken & Rosenthal 

1990 US 
forest quality 
protection – total 
values 

47 Per household 

1  from Echeverria, J., M. Haarahan, R. Solorzano, 1995.  Valuation of non-priced amenities provided by the 1 
biological resources within the Monterverde Cloud Forest Preserve, Costa Rica, Ecological Economics, 13, 43-52. 2 

2  from Kristom, B., 1999.  Valuing Forests. MBG Press, Stockholm 3 

Table A1-5 provides an overview of costs of different types of soil erosion and the benefits of 4 
programs such as CRP that help conserve soil.  Clark (1985) found that soil erosion causes 5 
damages of approximately $4.1 billion in-stream and an additional $1.9 billion off stream.  6 
Huszar (1989) citing other studies in his analysis indicated that wind erosion in New Mexico 7 
would costs approximately $10 million per year to avoid on-site, but $458 million to avoid off-8 
site.  Williams, Tanaka, and Herbel (1993) found that farmers were willing to spend 9 
approximately $5 per acre to conserve the topsoil from 2.5 inches to 5 inches.  Sullivan et al 10 
(2004) indicated that CRP provides per acre benefits valued between $5 to $44 depending upon 11 
the region in the aversion of soil erosion. 12 

Table A1-5: Willingness-to-Pay for or Value of Soil-Related Ecological Services 13 

Author 
Year 

Published Location 
Ecological Services 

Value 
Willingness-to-

Pay ($US) 
Description of 

Values 

Clark 1985 US 
soil erosion damage (in-
stream) 

4,100 million National value 

Clark 1985 US 
soil erosion damage (off 
stream) 

1,900 million National value 

Hansen 2007 North East 
CRP - benefits of 
conservation practices 

8.32/1.27 
Per ton water 
erosion/per ton 
wind erosion 

Deleted: avoided cost
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Author 
Year 

Published Location 
Ecological Services 

Value 
Willingness-to-

Pay ($US) 
Description of 

Values 

Hansen 2007 Appalachia 
CRP - benefits of 
conservation practices 

2.81/0.57 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 South East 
CRP - benefits of 
conservation practices 

2.89/0.41 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 Lake States 
CRP - benefits of 
conservation practices 

5.48/1.21 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 Corn Belt 
CRP - benefits of 
conservation practices 

2.60/1.01 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 Delta States 
CRP - benefits of 
conservation practices 

2.91/0.43 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 
Southern 
Plains 

CRP - benefits of 
conservation practices 

2.71/0.74 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 
Northern 
Plains 

CRP - benefits of 
conservation practices 

0.91/1.05 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 Mountain 
CRP - benefits of 
conservation practices 

2.10/0.86 
Per ton water 
erosion/per ton 
wind erosion 

Hansen 2007 Pacific 
CRP - benefits of 
conservation practices 

2.29/1.54 
Per ton water 
erosion/per ton 
wind erosion 

Huszar1 1989 
New 
Mexico 

wind erosion costs – on-
site avoidance costs 

10 million Per year 

Huszar2 1989 
New 
Mexico 

wind erosion costs – off-
site avoidance costs 

458 million Per year 

Huszar2 1989 
New 
Mexico 

wind erosion costs – off-
site avoidance costs 

360 Per person 

Huszar3 1989 
All Western 
States 

wind erosion costs – off-
site 

3.76-12.08 billion Per year 

Huszar4 1989 US 
water erosion costs – 
off-site 

3.2-13 billion Per year 

Sullivan et al. 2004 North East 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

44 Per acre 

Sullivan et al. 2004 Appalachia 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

36 Per acre 
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Author 
Year 

Published Location 
Ecological Services 

Value 
Willingness-to-

Pay ($US) 
Description of 

Values 

Sullivan et al. 2004 South East 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

17 Per acre 

Sullivan et al. 2004 Lake States 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

20 Per acre 

Sullivan et al. 2004 Corn Belt 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

37 Per acre 

Sullivan et al. 2004 Delta States 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

37 Per acre 

Sullivan et al. 2004 
Southern 
Plains 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

14 Per acre 

Sullivan et al. 2004 
Northern 
Plains 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

5 Per acre 

Sullivan et al. 2004 Mountain 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

6 Per acre 

Sullivan et al. 2004 Pacific 

CRP-annual benefits 
from reduction in soil 
erosion (on-site + off-
site) 

9 Per acre 

Williams, Tanaka, 
& Herbel 

1993 
Northern 
Great Plains 

Aversion to soil erosion 4.90-5.20 
Per acre for the 2.5-
5 inch level of 
topsoil 

1  from Davis, R. and G.D. Condra.  1985.  The On-Site Costs of Wind Erosion in New Mexico.  Final Report to Soil 1 
Conservation Services.  Albuquerque, New Mexico:  U.S. Department of Agriculture. 2 

2  from Huszar, P., and S. L. Piper.  1986.  Estimating the Off-Site Costs of Wind Erosion in New Mexico.  Journal 3 
of Soil and Water Conservation 41 (6):414-16. 4 

3  from Piper, S.L.  1989.  Measuring the Particulate Pollution Damage from Wind Erosion in the Western United 5 
States.  Journal of Soil and Water Conservation 44 (1):70-75 6 

4  from Clark, E. H., J.A. Haverkamp, and W. Chapman.  1985.  Eroding Soils:  The Off-Farm Impacts.  7 
Washington, D.C.  The Conservation Foundation 8 

Table A1-6 lists the studies that provide WTP and benefits valuations for wetlands throughout 9 
the United States.  Costanza et al (1997) indicates that wetlands have a value of approximately 10 
$4,879 per ha ($1,975 per ac), while Ingraham and Foster (2008) indicate that wetlands within 11 
the U.S. National Wildlife Refuge System provides value of $8,800 per acre per year.  Blomquist 12 
and Whitehead (1998) indicated that respondents were willing to pay a one-time payment for 13 
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wetland preservation depending upon type of wetland between $2 to $11 rather than surface coal 1 
mining of the area in Western Kentucky.  Nunes and van Den Bergh (2001) citing others 2 
indicated a WTP between $96 to $184 for a one-time payment into a program that would 3 
enhance wetlands and habitat.  Jenkins, Murray, Kramer, and Faulkner (2010) indicated that 4 
wetland preservation in aggregate in the Mississippi Alluvial Valley was worth approximately 5 
$1,435 - $1,486 per ha per year.  Woodward and Wui (2001) indicated that wetlands provide 6 
numerous functions and providing a value per single service ranging from $3 per acre for 7 
amenity values to $417 per acre for water quality values. 8 

Table A1-6: Willingness-to-Pay for or Value of Wetland Ecological Services 9 

Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

Blomquist & 
Whitehead 

1998 
Western 
Kentucky 

wetland preservation - 
flatwater marshes, 
persistent emergent 
wetland 

1.69 

One-time payment 
into a preservation 
fund for purchase of 
wetlands rather than 
surface coal mining 

Blomquist & 
Whitehead 

1998 
Western 
Kentucky 

wetland preservation - 
temporarily flooded 
wetland 

4.69 

One-time payment 
into a preservation 
fund for purchase of 
wetlands rather than 
surface coal mining 

Blomquist & 
Whitehead 

1998 
Western 
Kentucky 

wetland preservation - 
seasonally flooded 
wetland 

3.68 

One-time payment 
into a preservation 
fund for purchase of 
wetlands rather than 
surface coal mining 

Blomquist & 
Whitehead 

1998 
Western 
Kentucky 

wetland preservation - 
swamp, permanently 
flooded bottomland 
hardwood forests 

11.21 

One-time payment 
into a preservation 
fund for purchase of 
wetlands rather than 
surface coal mining 

Costanza, et al. 1997 Global 
value of natural capital 
- wetlands 

4,879 Per hectare per year 

Costanza, Farber, 
& Maxwell 

1989 Louisiana wetland preservation 2,429-6,400 
Per acre (8% discount 
rate) 

Costanza, Farber, 
& Maxwell 

1989 Louisiana wetland preservation 8,977-17,000 
Per acre (5% discount 
rate) 

Ingraham & 
Foster 

2008 

US National 
Wildlife 
Refuge 
System 

wilderness area 
protection 

8,800 Per acre per year 

Jenkins, Murray, 
Kramer, & 
Faulkner 

2010 
Mississippi 
Alluvial 
Valley 

wetland preservation – 
GHG mitigation 

171-222 Per hectare per year 

Jenkins, Murray, 
Kramer, & 
Faulkner 

2010 
Mississippi 
Alluvial 
Valley 

wetland preservation – 
N mitigation 

1,248 Per hectare per year 
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Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

Jenkins, Murray, 
Kramer, & 
Faulkner 

2010 
Mississippi 
Alluvial 
Valley 

wetland preservation – 
waterfowl recreation 

16 Per hectare per year 

Jenkins, Murray, 
Kramer, & 
Faulkner 

2010 
Mississippi 
Alluvial 
Valley 

wetland preservation – 
aggregate 

1,435-1,486 Per hectare per year 

Milon & Scrogin 2006 Everglades wetland restoration 29.33 - 59.26 
Full restoration values 
per household 

Nunes & van den 
Bergh1 

2001 California  
enhancing wetlands & 
habitat 

96-184 
One-time payment for 
a single program 

Woodward & 
Wui 

2001 US 
wetland services – 
flood 

393 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
quality 

417 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
quantity 

127 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
recreational fishing 

357 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
commercial fishing 

778 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – bird 
hunting 

70 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – bird 
watching 

1,212 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
amenity  

3 Per acre 

Woodward & 
Wui 

2001 US 
wetland services – 
habitat 

306 Per acre 

Woodward & 
Wui 

2001 US 
wetland services - 
storm 

237 Per acre 

1  from Hoehn, J.P., and J.B. Loomis.  1993  Substitution effects in the valuation of multiple environmental 1 
programs.  Journal of Environmental Economics and Management 25 (1):56-75 2 

Tables A1-7 and A1-8 lists values associated with wilderness-related ecological services and 3 
open lands.  Costanza et al. (1997) estimate that rangeland provide natural capital of $906 per ha 4 
($367 per acre).  Ingraham and Foster (2008) indicate that within the U.S. National Wildlife 5 
Refuge System shrublands provide a value of $550 per acre, while grassland provides $51.40 per 6 
acre.  Overall, the U.S. National Wildlife Refuge System provides a combined value of $2,400 7 
per acre.  Banzhaf, Burtraw, Evan, and Krupnick (2006) indicate that natural resource 8 
improvement within the Adirondacks had a value between $48 and $159 per household per year 9 
for 10 years depending upon the discount rate.  Loomis, Traynor, and Brown (1999) found that 10 
households in Loveland, Colorado, had a WTP $106 per household for ten years for the 11 
preservation of both recreation and open lands.  Ellington, Seidle, and Mucklow (2006) found 12 
that tourist would reduce their spending per trip by $230 to Routt County, Colorado if the 13 
ranchland within the county was developed.  Similarly, Magnan, Seidle, Mucklow, and Alpe 14 
(2005) found a per resident WTP of $220 to preserve ranchland in Routt County, Colorado. 15 
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Table A1-7: Willingness-to-Pay for or Value of Wilderness-Related Ecological Services 1 

Author 
Year 

Published Location Ecological Services 
Willingness-to-

Pay ($US) 
Description 
of Values 

Banzhaf1 2010 Boulder, CO 
scenic views & 
open space 

294 
One-time 
payment 

Banzhaf, Burtraw, 
Evan, & Krupnick 

2006 New York 
natural resource 
improvements 
Adirondacks 

48-107 

Per household 
per year for 
10 years (3% 
discount rate) 

Banzhaf, Burtraw, 
Evan, & Krupnick 

2006 New York 
natural resource 
improvements 
Adirondacks 

54-159 

Per household 
per year for 
10 years (5% 
discount rate) 

Banzhaf, Burtraw, 
Evan, & Krupnick 

2006 New York 
natural resource 
improvements 
Adirondacks  

336 million - 
1.1 billion 

Total public 
benefits 

Boyle 1990 
Illinois Beach 
State Nature 
Reserve 

protection 
$37-41 (linear 

model) $96-111 
(log model) 

 

Costanza, et al. 1997 Global 
value of natural 
capital – rangeland 

906 
Per hectare 
per year 

Ingraham & Foster 2008 
US National 
Wildlife 
Refuge System 

wilderness area 
protection - open 
land 

290 
Per acre per 
year 

Ingraham & Foster 2008 
US National 
Wildlife 
Refuge System 

wilderness area 
protection-
shrubland 

550 
Per acre per 
year 

Ingraham & Foster 2008 
US National 
Wildlife 
Refuge System 

wilderness area 
protection – 
grassland 

51.40 
Per acre per 
year 

Ingraham & Foster 2008 
US National 
Wildlife 
Refuge System 

wilderness area 
protection – total 
value 

2,400 
Per acre per 
year 

Loomis 2005 
US National 
forests & other 
public lands 

recreational 
activities on 
national forests & 
other public lands 

47.64 
Per person per 
day consumer 
surplus  

Loomis, Traynor, 
& Brown 

1999 Loveland, CO 
preservation of 
open lands – 
recreation lands 

108 
Per household 
per year for 
10 years 

Loomis, Traynor, 
& Brown 

1999 Loveland, CO 
preservation of 
open lands – nature 
lands 

116 
Per household 
per year for 
10 years 

Loomis, Traynor, 
& Brown 

1999 Loveland, CO 
preservation of 
open lands – both 
types 

106 
Per household 
per year for 
10 years 

Nunes & van den 
Bergh2 

2001 
CO, ID, MT, 
WY 

protecting 
wilderness areas 

29-66  
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Author 
Year 

Published Location Ecological Services 
Willingness-to-

Pay ($US) 
Description 
of Values 

Walsh, Loomis, & 
Gillman 

1984 Colorado 
wilderness area 
protection 

32  

1  Breffle, W.S., E.R. Morey, R.D. Rowe, and D.M. Waldman.  2006.  Combining stated choice and stated frequency 1 
data with observed data to value NRDA compensable damages:  Green Bay, PCBs, and fish consumption 2 
advisories.  In: Alberini, A. and J.R. Kahn (eds.), Handbook on Contingent Valuation.  Elgar, Cheltenham, UK. 3 

2  Diamond, P.A., J.A. Hausman, G.L., Leonard, and M.A. Denning.  1993.  Does CV measure preferences? 4 
Experimental evidence, In.:  Hausman, J.A. (ed.) Contingent valuation:  A critical assessment, contributions to 5 
economic analysis, Chapter II, North-Holland, New York. 6 

Table A1-8: Willingness-to-Pay for of Value of Open Lands and Rangelands Ecological 7 
Services  8 

Author 
Year 

Published Location 
Ecological 
Services 

Willingness-
to-Pay ($US) 

Description of 
Values 

Berrens, 
Brookshire, 
Ganderton, & 
McKee 

1998 New Mexico 
grazing on federal 
lands – rangeland 

21.68 to -
71.01 

Value to 
maintain grazing 

Bowman, 
Thompson, & 
Colletti 

2009 
Cedar Rapids, 
IA 

subdivision open 
space 

241 
Per acre increase 
in property 
values 

Bowman, 
Thompson, & 
Colletti 

2009 
Cedar Rapids, 
IA 

conservation 
features 
contribution to 
housing prices 

882/8688 
Contribution of 
open space per 
house 

Bowman, 
Thompson, & 
Colletti 

2009 
Cedar Rapids, 
IA 

WTP for additional 
open space 

4,343 
Average for 
additional open 
space 

Cho, Newman, & 
Bowker 

2005 
Macon County, 
NC 

farmland 
conservation 
easement 

10.97-17.39 
Per household at 
the county level 

Cho, Newman, & 
Bowker 

2005 
Macon County, 
NC 

farmland 
conservation 
easement 

16.30-21.79 
Per household 
with no on-
respondents 

Ellingson, Seidle, 
& Mucklow 

2006 
Routt County, 
CO 

preservation of 
ranchland 

230 

Lost per person 
per trip if all 
ranchland in 
county was 
converted 

Magnan, Seidl, 
Mucklow, & Alpe 

2005 
Routt County, 
CO 

preservation of 
ranchland 

220 Per resident 

Rosenberger & 
Walsh 

1997 
Routt County, 
CO 

protection of 
ranchland 

141.13 
Per household 
per year 

 9 

Table A1-9 provides values associated with per person per day of wildlife related recreation.  10 
The U.S. Fish and Wildlife Service 2006 National Survey of Hunting, Fishing, and Wildlife 11 
Related Activities found that a large population of the U.S. enjoys outdoor related activities.  12 
Values for specific species ranged from $63 per person per day for walleye for in-state residents 13 
to $155 per person per day for moose in Alaska.  For out-of-state residents, values ranged from 14 
$95 per person per day for elk hunting to $134 per person per day for trout fishing.  Wildlife 15 
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watching activities ranged from $57 per person per day for residents and $122 per person per day 1 
for out-of-state. 2 

Table A1-9: Willingness-to-Pay for or Value of Wildlife and Wildlife-Related Recreation 3 
Ecological Services 4 

Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

Bagsund, Houdur, & 
Leistritz 

2004 North Dakota 

CRP - benefits of 
conservation practices 
– wildlife recreation 
hunting 

9.45 Per CRP acre 

Feather, Hellerstein, 
& Hansen 

1999 Pacific/Mountain 
CRP-freshwater based 
recreation 

0.21 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Northern Plains 
CRP-freshwater based 
recreation 

0.28 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Southern Plains 
CRP-freshwater based 
recreation 

0.29 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 South Eastern 
CRP-freshwater based 
recreation 

2.93 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 North Eastern 
CRP-freshwater based 
recreation 

2.45 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 total value 
CRP-freshwater based 
recreation 

1.07 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Pacific/Mountain CRP-pheasant hunting 0.33 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Northern Plains CRP-pheasant hunting 3.00 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 North Eastern CRP-pheasant hunting 6.24 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 total value CRP-pheasant hunting 2.36 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Pacific/Mountain 
CRP-based wildlife 
viewing 

-4.27 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Northern Plains 
CRP-based wildlife 
viewing 

3.01 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 Southern Plains 
CRP-based wildlife 
viewing 

12.14 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 South Eastern 
CRP-based wildlife 
viewing 

1.33 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 North Eastern 
CRP-based wildlife 
viewing 

35.44 
Per CRP acre 
per year 

Feather, Hellerstein, 
& Hansen 

1999 total value 
CRP-based wildlife 
viewing 

10.02 
Per CRP acre 
per year 

Hansen 2007 North East 
CRP - benefits of 
conservation practices 

47.50 
Per CRP acre 
per year 
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Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

Hansen 2007 
Appalachia, South 
East, Delta States 
combined 

CRP - benefits of 
conservation practices 

42.39 
Per CRP acre 
per year 

Hansen 2007 
Lakes States & 
Corn Belt 
combined 

CRP - benefits of 
conservation practices 

55.43 
Per CRP acre 
per year 

Hansen 2007 Southern Plains 
CRP - benefits of 
conservation practices 

26.36 
Per CRP acre 
per year 

Hansen 2007 Northern Plains 
CRP - benefits of 
conservation practices 

7.79 
Per CRP acre 
per year 

Hansen 2007 
Mountain & 
Pacific combined 

CRP - benefits of 
conservation practices 

0.58 
Per CRP acre 
per year 

Hansen 2007 Montana 
CRP - benefits of 
conservation practices 

1.77 
Per CRP acre 
per year 

Sullivan et al. 2004 North East 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

45 
Per CRP acre 
per year 

Sullivan et al. 2004 Appalachia 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

41 
Per CRP acre 
per year 

Sullivan et al. 2004 South East 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

40 
Per CRP acre 
per year 

Sullivan et al. 2004 Lake States 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

52 
Per CRP acre 
per year 

Sullivan et al. 2004 Corn Belt 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

52 
Per CRP acre 
per year 

Sullivan et al. 2004 Delta States 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

40 
Per CRP acre 
per year 

Sullivan et al. 2004 Southern Plains 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

27 
Per CRP acre 
per year 

Sullivan et al. 2004 Northern Plains 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

7 
Per CRP acre 
per year 

Sullivan et al. 2004 Mountain 
CRP-total wildlife 
benefits per acre - 

1 
Per CRP acre 
per year 
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Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

wildlife viewing, 
pheasant hunting 

Sullivan et al. 2004 Pacific 

CRP-total wildlife 
benefits per acre - 
wildlife viewing, 
pheasant hunting 

1 
Per CRP acre 
per year 

USFWS 2009 US 
wildlife related 
recreation – deer 
hunting 

78 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – deer 
hunting 

98 

Mean per 
person per day 
out of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – elk hunting 

81 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – elk hunting 

95 

Mean per 
person per day 
out of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – moose 

155 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – bass 
fishing 

68 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – bass 
fishing 

116 

Mean per 
person per day 
out of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – trout 
fishing 

56 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – trout 
fishing 

134 

Mean per 
person per day 
out of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – walleye 
fishing 

63 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – walleye 

110 
Mean per 
person per day 
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Author 
Year 

Published Location Ecological Services 
Willingness-
to-Pay ($US) 

Description of 
Values 

fishing out of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – wildlife 
watching 

57 

Mean per 
person per day 
of state 
resident 

USFWS 2009 US 
wildlife related 
recreation – wildlife 
watching 

122 

Mean per 
person per day 
out of state 
resident 

 1 

Table A1-10 provides estimated costs for reclamation and restoration activities for forestry and 2 

herbaceous species.  Baker (2008) provides per state estimates for coal mine reclamation within 3 

Appalachia with forestry restoration being slightly less expenses with a range from $1,459 to 4 

$1,899.  For herbaceous restoration costs ranged from $1,610 to $2,210 (Baker 2008).  Bonham 5 

and Stephenson (2004) estimated an average per linear foot cost of stream restoration in 6 

Southern Appalachia at $59.20 per linear foot; however, they found that economies of scale 7 

existed.  The Environmental Law Institute, from a survey of U.S. Army Corps of Engineers 8 

district regulatory programs associated with Section 404 of the  CWA, found an average stream 9 

mitigation cost of $240 per linear foot. 10 

Table A1-10: Estimated Costs of Reclamation and Restoration Activities for Forestry and 11 
Herbaceous 12 

Author 
Year 

Published Location Ecological Services 

Estimated 
Cost 

($US) 
Description of 

Values 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation - 
Kentucky 

1,573.65 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation – 
Maryland 

1,543.21 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation – 
Ohio 

1,899.20 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation – 
Pennsylvania 

1,678.68 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation- 
Tennessee 

1,459.64 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation – 
Virginia 

1,514.86 Per acre 

Baker 2008 
Appalachian coal 
mine 

forestry reclamation – 
West Virginia 

1,859.51 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – Kentucky 

1,797.87 Per acre 
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Author 
Year 

Published Location Ecological Services 

Estimated 
Cost 

($US) 
Description of 

Values 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – Maryland 

1,711.43 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – Ohio 

1,841.43 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – 
Pennsylvania 

1,993.13 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – 
Tennessee 

1,610.72 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – Virginia 

1,654.96 Per acre 

Baker 2008 
Appalachian coal 
mine 

hayland/pastureland 
restoration – West 
Virginia 

2,210.25 Per acre 

Bonham & 
Stephenson 

2004 
Southern 
Appalachia region 

stream mitigation 59.20 
Average per 
linear foot 

Bonham & 
Stephenson 

2004 
Southern 
Appalachia region 

stream mitigation - 
small projects (<3,000 
lf) 

118.96 Per acre 

Bonham & 
Stephenson 

2004 
Southern 
Appalachia region 

stream mitigation - 
medium projects 
(3,001 - 10,000 lf) 

92.74 Per acre 

Bonham & 
Stephenson 

2004 
Southern 
Appalachia region 

stream mitigation - 
large projects 
(>10,000 lf) 

65.22 Per acre 

Environmental Law 
Institute 

2007 US stream mitigation 240 
Average per 
linear foot 

Holmes, Bergstrom, 
Huszar, Kask, & 
Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

0.98 

Per linear foot 
of riparian 
buffer with no 
fencing 

Holmes, Bergstrom, 
Huszar, Kask, & 
Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

3.13 

Per linear foot 
of riparian 
buffer with 
fencing 

Holmes, Bergstrom, 
Huszar, Kask, & 
Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

15.50 

Per linear foot 
of revetment 
construction 
with on-site 
trees 

Holmes, Bergstrom, 
Huszar, Kask, & 
Orr 

2004 
Little Tennessee 
River 

riparian restoration 
activities 

20.33 

Per linear foot 
of revetment 
with no trees 
on site 

 1 
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Table A1-11 provides a brief review of a case study of the WTP for clean at the Eagle Mine in 1 
Eagle County, Colorado. 2 

Table A1-11: Coal Mine Restoration Costs 3 

Author 
Year 

Published Location Ecological Services 

Mean 
Willingness-

to-Pay  
($US) 

Description of 
Values 

Damigos 2006 Eagle County, CO 

Restoration of Eagle 
Mine - clean-up and 
protection of the 
Eagle River  

70.00 
Eagle County 
Survey  

Damigos 2006 Eagle County, CO 

Restoration of Eagle 
Mine - clean-up of 
statewide hazardous 
wastes 

178.61 

Statewide 
survey 
subsample 
Eagle County 
residents 

Damigos 2006 Eagle County, CO 

Restoration of Eagle 
Mine - clean-up of 
statewide hazardous 
wastes 

179.32 

Statewide 
survey sample, 
remaining 
residents 

Damigos 2006 Eagle County, CO 
Restoration of Eagle 
Mine - Eagle Mine 
clean-up 

73.12 

Statewide 
survey 
subsample 
Eagle County 
residents 

Damigos 2006 Eagle County, CO 
Restoration of Eagle 
Mine - Eagle Mine 
clean-up  

11.62 
Statewide 
survey sample 

 4 
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APPENDIX ___: COAL MINING INDUSTRY’S BASELINE ECONOMIC IMPACT ON 1 
COAL-PRODUCING REGIONS  2 

Description: These tables show the baseline (2008) impact of the coal mining industry on each 3 
of the seven U.S. coal-producing regions in terms of economic output and employment in the top 4 
20 impact industries.50 5 

APPALACHIAN BASIN BASELINE ECONOMIC IMPACT 6 
Top 20 Most Impacted Sectors 7 

Output in Dollars 8 

Sector Description Direct Indirect Induced Total 
21 Mining coal $24,199,311,352 $1,314,540,002 $10,016,405 $25,523,867,759 

30 
Support activities for other 
mining 

$0 $1,361,469,671 $705,805 $1,362,175,476 

319 Wholesale trade businesses $0 $503,915,737 $451,930,669 $955,846,405 

360 Real estate establishments $0 $150,619,998 $558,758,255 $709,378,253 

381 
Management of companies 
and enterprises 

$0 $571,842,576 $99,482,667 $671,325,244 

31 
Electric power generation, 
transmission, and distribution 

$0 $395,631,981 $173,313,232 $568,945,213 

333 Transport by rail $0 $548,464,587 $12,987,628 $561,452,215 

369 
Architectural, engineering, 
and related services 

$0 $488,520,032 $34,079,768 $522,599,800 

354 
Monetary authorities and 
depository credit 
intermediation activities 

$0 $263,162,356 $259,022,312 $522,184,668 

413 
Food services and drinking 
places 

$0 $49,837,935 $419,027,057 $468,864,992 

397 Private hospitals $0 $1,600 $467,465,602 $467,467,203 

394 
Offices of physicians, dentists, 
and other health practitioners 

$0 $1,109 $464,330,399 $464,331,508 

335 Transport by truck $0 $358,669,957 $93,739,271 $452,409,227 

356 
Securities, commodity 
contracts, investments, and 
related activities 

$0 $278,691,210 $164,829,841 $443,521,051 

357 Insurance carriers $0 $61,964,375 $374,113,344 $436,077,719 

351 Telecommunications $0 $141,190,563 $261,619,597 $402,810,160 

365 
Commercial and industrial 
machinery and equipment 
rental and leasing 

$0 $330,327,254 $11,748,148 $342,075,402 

367 Legal services $0 $183,815,717 $116,669,280 $300,484,997 

25 Mining and quarrying stone $0 $295,772,956 $1,624,365 $297,397,321 

366 
Lessors of nonfinancial 
intangible assets 

$0 $198,535,422 $26,531,649 $225,067,071 

                                                 
50 This series of tables was generated from the IMPLAN input-output model, which estimates the economic impact 

(in terms of economic output and employment) of industries. IMPLAN is a well regarded and frequently used 
model used in estimating the economic impact of public policies, industry activities, and various types of investment 
projects and decisions. 
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These tables show the baseline/2008 (pre-Stream Protection Rule) economic impact of the coal-
mining industry (NAICS 2121). NAICS 2121 includes business establishments primarily 
engaged in one or more of the following: (1) mining bituminous coal, anthracite, and lignite by 
underground mining, auger mining, strip mining, culm bank mining, and surface mining; (2) 
developing coal mine sites; and (3) beneficiating (i.e., preparing) coal (e.g., cleaning, washing, 
screening, and sizing coal).  

Direct impact refers to the economic impact of coal-mining activities within the coal-mining 
industry itself.  

Indirect impact refers to economic impacts occurring in supplier (those industries selling goods 
and services to the coal mining industry) and customer (those industries buying coal from the 
coal mining industry). 

Induced impact refers to the economic impact of the spending of income generated by coal 
mining economic impacts.  
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STATE COAL INDUSTRY PROFILES 

Introduction 

This appendix summarizes some of the major findings of an analysis of the coal-mining industry 
in each of the 25 coal-producing states.  Detailed profile information is in Appendix H.  The 
information comes primarily from the EIA State Energy Profiles, interviews with state coal 
regulatory agencies, and other public industry and economic data sources. 

Appalachian Coal-producing Region 

Alabama Profile. 

Alabama is rich in energy resources.  The state has considerable conventional and 
unconventional natural gas reserves, substantial deposits of coal, and numerous rivers capable of 
hydroelectric generation.  With a strong manufacturing base in paper products, chemicals, and 
textiles, Alabama’s industrial sector leads state energy consumption, accounting for nearly one-
half of total energy use. 

Additionally, Alabama ranks among the top 10 states in electricity generation.  Coal is the 
dominant fuel for electric power generation, typically accounting for more than one-half of the 
electricity produced within the state.  Alabama produces large amounts of coal in the northern 
part of the state.  Industrial plants and coke plants consume a larger share of the state’s output 
than in most other states.  Additional coal, largely used for electricity generation, is shipped in 
from other states, primarily Wyoming, Kentucky, and West Virginia. This imported coal 
accounts for nearly one-half of the state’s demand.1 

There are 21 coal mines in Alabama with production greater than 200,000 tons per year.  
Alabama’s largest coal seams run through Tuscaloosa, Fayette, Jefferson, Walker, and Shelby 
Counties.  Approximately two-thirds of Alabama’s coal is high-grade metallurgical coal and is 
sold (mostly exported) for steel making.  The remaining one-third is mostly mined from surface 
mines and sold to coal-fired power plants. The metallurgical coal has very low sulfur content, a 
high heat value, and is known as “Blue Creek” coal.1 

Two of the deepest underground coal mines in the United States are located near Brookwood, 
Alabama, and are operated by Jim Walter Resources.  Jim Walter Resources is Alabama’s largest 
coal-mining company, with 1,300 employees.  The company’s mines are the southernmost mines 
in the Appalachian Region.1 

Alabama had a 2008 consumption of 35,845,000 short tons by the electric generation industry, 
with an additional 1,723,000 used for coke production. Alabama had to import nearly 
17,000,000 tons of coal from other states. 

Tennessee Profile. 

Tennessee also has minor coal reserves in the Appalachian Basin in the eastern part of the state.  
Tennessee ranks among the top 20 states in terms of both absolute and per capita energy 
consumption.  The industrial sector leads state energy demand.  With 2.80 million tons of coal 
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mined in 2006, Tennessee is one of the lesser coal-mining states, constituting only 0.2 percent of 
U.S. coal production.  Coal mines employed 643 people in 2006, all of whom were non-union. 

Tennessee had 63 coal-fired generating stations in 2005, with a total of 10,290 MW of capacity; 
this represents 44.8 percent of the state’s electric-generating capacity, and makes Tennessee the 
14th largest coal energy-producing state.  1 

Coal-fired power plants typically generate more than one-half of the electricity produced in 
Tennessee; nuclear and hydroelectric power supplies most of the remainder.  Tennessee’s coal 
production is minor, and the state’s coal-fired power plants rely on coal delivered primarily by 
railroad and river barge from other states.  Tennessee receives most of its coal from Wyoming, 
Illinois, Colorado, Kentucky, West Virginia, and Virginia.  Tennessee is a major nuclear power 
producer, with two nuclear power plants in the southeastern part of the state near Chattanooga.  
Tennessee electricity consumption is high, and the state leads the nation in per capita residential 
electricity consumption.  More than one-half of Tennessee households use electricity as their 
primary source of energy for home heating.1 

There were 89 establishments for the mining (except oil and gas) sector in Tennessee in 2008, 
with a total of 1,199 employees. 

The average weekly wage for the mining (except oil and gas) sector in Tennessee in 2008 was 
$804.  This would be equivalent to $20.10 per hour or $41,807 per year, assuming an annual 40-
hour work week. 

The mining (except oil and gas) sector in Tennessee is projected to grow by -6.5 percent between 
2008 and 2018, which is slower than the 12.0 percent growth rate for all industries in the state.  
This amounts to 79 lost jobs over the period, or approximately 8 jobs lost per year. 

Kentucky Profile. 

Kentucky is the third largest coal-producing state, after Wyoming and West Virginia.  It accounts 
for approximately one-tenth of total U.S. coal production and nearly one-fourth of U.S. coal 
production east of the Mississippi River.  Although all Kentucky coal is bituminous, its sulfur 
content varies across the state.  Coal produced in the Central Appalachian Basin is low in sulfur, 
while coal produced in the Illinois Basin is high in sulfur.  Nearly one-third of all the coal mines 
in the nation are found in Kentucky, more than in any other state.  Kentucky has both surface and 
underground coal mines.  Large volumes of coal move into and out of Kentucky by railcar and 
river barge.  Kentucky delivers approximately three fourths of state coal production to more than 
24 states, most of which are on the East Coast and in the Midwest.  Nearly 95 percent of the coal 
used in Kentucky is burned for electricity generation, and most of the remainder is used in 
industrial and coke plants. 

Kentucky has major coal deposits in the eastern Central Appalachian Basin and in the western 
Illinois Basin.  Those basins also hold minor reserves of oil and gas.  The Tennessee and 
Cumberland Rivers in the Ohio River Basin provide hydroelectric power potential.  Kentucky’s 
per capita energy consumption is among the highest in the nation, and the industrial sector leads 
state energy demand.  The state is a leader in the energy-intensive aluminum industry.  1 
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Coal-fired power plants typically account for more than nine-tenths of the electricity produced in 
Kentucky, making it one of the most coal-dependent states in the nation.  The remaining 
electricity generation within the state is mostly provided by petroleum-fired and hydroelectric 
power plants.  Kentucky’s per capita consumption of residential electricity is among the highest 
in the United States.  More than two-fifths of Kentucky households use electricity as their 
primary energy source for home heating.1 

There were 430 establishments for the mining (except oil and gas) sector in Kentucky in 2008, 
with a total of 19,293 employees. 

The average weekly wage for the mining (except oil and gas) sector in Kentucky in 2008 was 
$1,224.  This would be equivalent to $30.60 per hour or $63,644 per year, assuming an annual 
40-hour work week. 

The mining (except oil and gas) sector in Kentucky is projected to grow by 6.8 percent from 
2008 to 2018, which is consistent with the 7.5 percent growth rate for all industries in the state.  
This amounts to 1,305 new jobs over the period, or approximately 130 jobs created per year. 

Maryland Profile. 

Maryland coal mines produced 5.1 million tons of coal in 2006 (0.4 percent of the U.S. total), 
making Maryland the 17th largest coal-producing state in the country.  Maryland employed 473 
coal miners in 2006, of which none were union members. 

Maryland had 18 coal-fired generating stations in 2005, with 5,236 MW of capacity, representing 
39.1 percent of the state’s total electric-generating capacity; Maryland ranks 25th of the 50 states 
in terms of coal-fired electric-generating capacity.1 

Maryland is a minor producer of coal, with supplies in the West; most of the state’s coal-fired 
power plants burn coal shipped from West Virginia and Pennsylvania.  The Conowingo 
hydroelectric plant on the Susquehanna River, one of Maryland’s largest generation facilities, 
provides almost all of the state’s hydroelectricity.  More than one-third of Maryland households 
use electricity as their main source of energy for home heating. 

In April 2008, Maryland accelerated its existing renewable portfolio standard to require that 
renewable energy sources generate 20 percent of the state’s electricity by 2022, with 2 percent of 
that from solar sources.  1 

There were 63 establishments for the mining (except oil and gas) sector in Maryland in 2008, 
with a total of 1,289 employees.  The average weekly wage for the mining (except oil and gas) 
sector in Maryland for the fourth quarter of 2009 was $1,149.  This would be equivalent to 
$28.75 per hour or $59,748 per year, assuming an annual 40-hour work week. 

The mining (except oil and gas) sector in Maryland is projected to grow by -1.7 percent from 
2008 to 2018, which is slower than the 9.1 percent growth rate for all industries in the state.  This 
decline projects that there will be 20 jobs lost over the period, or approximately 2 jobs lost per 
year.  

Ohio Profile. 
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Ohio’s coal mines began exporting coal by barge to other states in 1827.  In the subsequent 
decades, railroads and canals opened up new markets in other states, and by 1875 the state’s 
annual coal production totaled 5 million tons.  By 1889, Ohio was producing 10 million tons of 
coal each year and was the third largest coal-producing state in the country.  In 1918, the state’s 
coal production peaked at 46 million tons; Ohio's coal industry declined in subsequent decades.  
The 1960s witnessed a dramatic revitalization of Ohio’s coal industry, and production climbed 
from approximately 32 million tons in 1960 to 55.4 million tons in 1970.  However, the passage 
of the CAA greatly affected Ohio’s coal industry, which produces primarily higher-sulfur coal; 
production declined to 39.4 million tons in 1980, 30.4 million tons in 1992, and 22.7 million tons 
in 2006. 

Ohio had 119 coal-fired generating stations in 2005, with 23,825 MW of capacity, representing 
64.9 percent of the state’s total electric-generating capacity and making Ohio the largest coal 
energy-producing state in the United States.1 

Although Ohio is a moderate producer of coal, it is a substantial consumer.  Ohio ranks fourth in 
the United States in coal consumption.  Ohio’s coal mines, concentrated in the Appalachian 
Basin in the eastern part of the state, typically supply less than one-third of the state’s coal 
consumption.  The remaining coal is brought in primarily by railcar and river barge from West 
Virginia, Wyoming, Kentucky, and Pennsylvania.  Although large amounts of coal are used by 
industry, its primary use is for electricity generation and coal fuels close to nine-tenths of Ohio’s 
total generation.  Two nuclear plants located along Lake Erie supply most of the remainder of the 
state’s generation. 

Although it is one of the nation’s top generators of electricity, Ohio is also among the major 
importers of electricity.  Ohio’s total electricity consumption is high mostly because of the 
state’s energy-intensive industrial sector, which accounts for more than one-third of the state’s 
electricity consumption.  The residential sector consumes approximately one-fourth of the state’s 
electricity, with nearly one-fifth of Ohio households relying on electricity as their primary source 
of energy for home heating.  In August 2003, a transmission failure in Northeastern Ohio led to 
the largest blackout in North American history, affecting an estimated 50 million people in the 
northeastern United States and Canada.  More than 500,000 Ohio homes and businesses lost 
power during the incident.  1 

Ohio established an alternative energy portfolio standard in 2008, mandating that at least 
25 percent of all electricity sold in the state come from alternative energy resources by 2025.  At 
least one-half of this electricity must be generated in Ohio itself.  Renewable sources such as 
wind, solar, hydroelectric power, geothermal, and biomass must account for at least one-half of 
the standard, or 12.5 percent of electricity sold.  The other one-half of the standard can be met 
through alternative energy resources such as third-generation nuclear power plants, fuel cells, 
energy-efficiency programs, and clean coal technology that can control CO2emissions. 

There were 326 establishments for the mining (except oil and gas) sector in Ohio in 2008, with a 
total of 5,834 employees.  The average weekly wage for the mining (except oil and gas) sector in 
Ohio in 2008 was $1,044.  This would be equivalent to $26.10 per hour or $54,311 per year, 
assuming an annual 40-hour work week.  The mining (except oil and gas) sector in Ohio is 
projected to grow by -3.3 percent from 2006 to 2016, much slower than the 5.0 percent growth 
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rate for all industries in the state.  This amounts to 200 lost jobs over the 10-year period, or 
approximately 20 jobs lost per year. 

Pennsylvania Profile. 

Pennsylvania is a major coal-producing state.  Northeastern Pennsylvania’s coal region holds the 
nation’s largest remaining reserves of anthracite coal, a type of coal that burns cleanly with little 
soot.  It is used primarily as a domestic fuel in either hand-fired stoves or automatic stoker 
furnaces.  Although Pennsylvania supplies virtually all of the nation’s anthracite, most of the 
state’s coal production consists of bituminous coal mined in the western part of the state, where 
several of the nation’s largest underground coal mines are located.  Enlow Fork Mine is the 
largest underground coal mine in the United States.  Pennsylvania sells approximately one-half 
of its coal output to other states throughout the East Coast and Midwest.  The Appalachian Basin, 
which covers most of the state, holds substantial reserves of coal, as well as minor reserves of 
crude oil and natural gas.  Pennsylvania is the fourth leading coal-producing state, mining 
68 million tons last year. Almost 80 percent of this output came from 39 underground mines and 
the remainder from 377 surface-mining and reprocessing sites. 

Large volumes of coal are moved both into and out of Pennsylvania, mostly by railcar, river 
barge, and truck.  Pennsylvania transports close to one-half of its coal production to other states 
throughout the East Coast and Midwest.  Pennsylvania coal demand is high, and it is one of the 
top coal-consuming states in the nation.  Pennsylvania’s coal dominates the state’s power 
generation market, typically accounting for more than one-half of net electricity production.  1 

In addition, coal is by far the least expensive fossil fuel on a dollar-per-MMBtu basis for electric 
generation, averaging almost one-fourth the price of natural gas ($2/MMBtu versus $7/MMBtu). 

There were 578 employer establishments for mining (except oil and gas) in Pennsylvania in 
2008, with a total of 13,609 employees. 

The average weekly wage for the mining (except oil and gas) sector in Pennsylvania in 2008 was 
$1,148.  This would be equivalent to $28.70 per hour or $59,700 per year, assuming an annual 
40-hour work week. 

The mining (except oil and gas) sector in Pennsylvania is projected to grow by 3.2 percent from 
2009 to 2019, slower than the 5.7 percent growth rate for all industries in the state.  This amounts 
to 440 new mining jobs over the period, or approximately 44 jobs created per year. 

Virginia Profile. 

Virginia accounts for nearly 10 percent of U.S. coal production east of the Mississippi River.  
Production takes place at surface and underground mines in the Central Appalachian Basin.  
Large volumes of coal move through Virginia by rail, including production from Kentucky and 
West Virginia.  Virginia’s coal is shipped to nearly one-half of the states in the nation; the 
primary recipients are Georgia and Tennessee.  Most coal consumed in Virginia is used for 
electricity generation. 

Coal-fired power plants typically account for nearly one-half of the state’s electricity generation.  
Two nuclear power plants account for approximately one-third of the state’s generation, and 
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natural gas- and petroleum-fired power plants account for much of the remainder.  Close to one-
half of households in Virginia use electricity as their primary energy source for home heating.  
Wood and wood waste provide Virginia with approximately 2.5 percent of its total electricity 
production, while other renewable sources, such as hydroelectric power, municipal solid waste, 
and landfill gas, contribute minimally.  In April 2007, Virginia established a voluntary renewable 
portfolio goal that encourages utilities to generate 12 percent of base year 2007 sales from 
renewable sources by 2022.1 

Coal-fired power plants produce approximately 47 percent of the electricity generated in 
Virginia.  Virginia’s average retail price of electricity is 6.86 cents per kW-h, the 12th lowest 
rate in the nation.  Coal production is an important part of Virginia’s economy, with an estimated 
30 to 40 million tons produced each year.  Virginia’s coal mines are located in the Appalachian 
Mountains in the southwestern part of the state, predominantly in Buchanan, Dickenson, and 
Wise Counties.  Relative to coal mined in other parts of the United States, Virginia coal has high 
energy content and low sulfur content, making it well suited to electricity generation. 

Virginia coal is used to supply approximately one-half of the state’s energy needs.  The state also 
imports coal for power generation, mainly from Kentucky and West Virginia.  Virginia-based 
Dominion recently began importing low-sulfur coal from Indonesia and Columbia.  Virginia also 
exports coal to electric utilities in the southeastern states, and sells one-third to one-half of its in-
state coal output for steel production, an industry that requires high-quality coal and tends to pay 
higher prices than electrical markets.1 

There were 102 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 4,534 employees. 

The average weekly wage for the mining (except oil and gas) subsector in the fourth quarter of 
2009 was $1,539.  This would be equivalent to $38.48 per hour or $80,038 per year, assuming an 
annual 40-hour work week. 

The mining sector in Virginia is projected to grow by -9.3 percent from 2008 to 2018.This is a 
substantial decline compared to the 11.2 percent growth rate for all industries in the state.  This 
amounts to 420 jobs lost over the 10-year period, or approximately 42 jobs lost per year. 

Virginia has 217 million short tons of recoverable coal at existing mines, according to a 
September 2009 USEIA report.  Virginia’s estimated recoverable and demonstrated coal reserves 
are 2.3 billion. 

West Virginia Profile. 

West Virginia is the top coal-producing state east of the Mississippi River and the second largest 
coal-producing state in the nation.  The coal output for West Virginia accounts for nearly one-
third of U.S. production from Eastern states and more than 10 percent of total U.S. coal 
production.  Although all West Virginia coal is bituminous, coal sulfur content varies, with low-
sulfur coal from southern mines and high-sulfur coal from the northern part of the state.  West 
Virginia is also the national leader in coal production from underground mines. Underground 
mines are responsible for more than one-half of the state’s production totals. Large shipments of 
coal move in and out of West Virginia primarily by river barge and rail.  West Virginia delivers 
coal to more than 25 states, mainly on the East Coast and in the eastern part of the Midwest. 
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More than 90 percent of the coal consumed in West Virginia is used for generating electricity, 
while the balance is utilized in industrial applications and coke plants.  West Virginia is the 
leader, at 93 percent of its electricity generation coming from coal-fired plants. West Virginia is 
a high-electricity-production state, and although more than one-third of West Virginia 
households use electricity as their primary source for home heating, consumption is still 
relatively low.  West Virginia ranks second in the nation after Pennsylvania in net interstate 
electricity exports.  West Virginia does not have a renewable portfolio standard.  However, the 
State has adopted a net-metering policy to credit customers’ utility bills for electricity they 
provide to the grid from renewable sources.  1 

In recent decades, the West Virginia coal-mining industry has been trending downward.  In 
1997, production was 181 million tons, and the most recent reports show 2009 at 144 million.  
One positive factor regarding West Virginia coal is that it has higher energy content than 
Western coal, by approximately 50 percent. When the 1970 CAA was passed, placing caps on 
sulfur dioxide emissions, Wyoming coal, with sulfur content averaging approximately 0.35 
percent, became the preferred source of fuel for coal-fired electricity generation plants over 
Appalachian coal, which has much higher sulfur dioxide content.1 

West Virginia has more estimated recoverable coal reserves at producing mines than any other 
state, except Wyoming.  Coal deposits are located in the Central and Northern Appalachian 
Basins, which underlie all but the eastern edge of the state.  Those basins also hold smaller 
natural gas and crude oil reserves.  Several rivers flowing from the Appalachian Mountains offer 
hydroelectric power resources.  The industrial sector dominates West Virginia energy 
consumption, and per capita energy use is high.1 

There were 354 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 21,370 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $1,409.  
This would be equivalent to $35.23 per hour or $73,275 per year, assuming an annual 40-hour 
work week. 

The mining sector in West Virginia is projected to grow by -1.1 percent from 2008 to 2018; this 
is a slight decline and well below the 6 percent growth rate for all industries in the state.  This 
amounts to 216 jobs lost over the 10-year period, or approximately 22 jobs lost per year. 

Interior Region: State Coal Profiles. 

Arkansas Profile. 

Arkansas has moderate energy resources.  Substantial natural gas reserves are found in the 
Arkoma Basin in Western Arkansas and in the Gulf Coastal Plain in the South.  Smaller oil 
reserves and coal deposits are also found in those regions.  Several river basins, including the 
Lower Arkansas River, offer hydroelectric power potential.  Areas of the state are also suitable 
for wind, wood, and wood waste power generation.  Per capita energy use is high partly because 
of an energy-intensive industrial sector, which leads state energy consumption. 

Coal and nuclear power are the dominant energy sources used for electricity generation in 
Arkansas, although natural gas and hydroelectric power are also important.  Coal-fired power 
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plants account for approximately one-half of the electricity produced within the state, and these 
plants rely entirely on coal deliveries from Wyoming. 

Although coal production in Arkansas is relatively small in terms of production and output, the 
state still consumed more than 15 million short tons of coal for electrical power in 2004. In 2008, 
the state produced and distributed approximately 13,000 short tons of coal, which ranked it 26th 
in the nation in coal production according to NMA.  Although most of the most accessible coal 
has already been mined, Arkansas still has abundant coal deposits.  There are an estimated 
1 billion tons of bituminous coal still present in the Arkansas River Valley, and much of this coal 
has relatively low sulfur content.  There are also approximately 9 billion tons of lignite coal 
reserves in the eastern and southern parts of the state.  1 

There were 111 mining (except oil and gas) establishments in Arkansas in the fourth quarter of 
2008, with a total of 2,141 employees. 

The average weekly wage for the mining (except oil and gas) sector in Arkansas for the fourth 
quarter of 2008 was $898.  This would be equivalent to $22.45 per hour or $46,696 per year, 
assuming an annual 40-hour work week. 

The mining (except oil and gas) sector in Arkansas is projected to grow by -5.1 percent from 
2006 to 2016, compared to a projected 15.1 percent growth rate for all industries in the state.  
This projected rate would result in the loss of 51 jobs over the 10-year period, or approximately 
5 jobs lost per year. 

Illinois Profile. 

Coal deposits, as well as smaller deposits of oil and gas, are concentrated in the Illinois Basin, 
which underlies much of the southern and eastern parts of the state.  In addition to fossil fuel 
reserves, Illinois has high ethanol potential because its production of corn, which is the primary 
feedstock for U.S. ethanol production, ranks second in the country behind Iowa.  Illinois is one 
of the nation’s top energy-consuming states, primarily because of its large population and high 
demand from the industrial sector, which includes the energy-intensive aluminum, chemicals, 
metal-casting, petroleum-refining, and steel industries. 

Although the state’s estimated recoverable coal reserves represent more than one-tenth of the 
U.S. total, only a small fraction of those reserves is located at producing mines.  Illinois delivers 
more than one-half of its coal output to other states, including Indiana, Tennessee, Florida, and 
Missouri.  Illinois also receives coal from other states, particularly Wyoming, and uses that coal 
to generate electricity.1 

Illinois is one of the top electricity-generating states in the nation and a leading net exporter of 
electricity to other states.  Coal- and nuclear-powered generation plants account for more than 
95 percent of the electricity generated in Illinois.  Just more than one-tenth of Illinois households 
use electricity as their primary energy source for home heating. 

Some of the issues facing the coal industry in Illinois include the following: 

• In August 2007, Illinois adopted a statewide renewable energy standard requiring 
the state’s utilities to produce at least 25 percent of their power from renewable 
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sources by 2025.  Seventy-five percent of the electricity used to meet the 
renewable standard must come from wind; other eligible sources include solar, 
biomass, and existing hydroelectric power.  The law also includes an energy 
efficiency portfolio standard that requires utilities to implement cost-effective 
energy efficiency measures to reduce electricity usage by 2 percent of demand by 
2015.1 

• In 2007, Illinois had 3,001 coal miners at an average age of 52.  Training new 
miners to replace experienced miners as they retire is another chief concern of 
the state.  1 

• The price volatility of commodities used in mining impacts the cost of 
operations.  Rising costs are occurring for diesel fuel on surface operations; large 
truck-to-barge shippers; underground haulage equipment; petroleum-based 
products such as lubricants, oils, and the resin used in roof bolting; and the 
chemical used in preparation plant thickeners, conveyor belting, and rubber 
tires.1 

• The cost and availability of steel and metal have surpassed almost every other 
supply needed for mining.  Everything used in the industry has price changes 
weekly, with either fuel surcharges or steel surcharges.1 

Indiana Profile. 

Indiana has moderate coal reserves in the Illinois Basin in the southwestern part of the state, but 
relatively few other energy resources.  As one of the nation’s top corn-producing states, it has 
major ethanol production potential.  Driven by an energy-intensive industrial sector, Indiana’s 
total and per capita energy consumption is high.  Energy-intensive industries in the state include 
aluminum, chemicals, glass, metal casting, and steel. 

Indiana is a moderate producer of coal.  Relatively small coal mines are concentrated in the 
Illinois Basin Region of Southwestern Indiana.  Although their combined output typically 
amounts to approximately 3 percent of total U.S. coal production, these mines supply only 
approximately one-half of state demand.  The remainder is brought in by railcar and river barge 
primarily from Wyoming, West Virginia, and Illinois.  Coal is primarily used in Indiana for 
electricity generation, although large amounts are also used by the industrial sector.  Indiana is a 
leader in the use of coal in coke plants, which serve the state’s steel industry.  1 

There were 257 establishments for the mining (except oil and gas) sector in Indiana in for 2008, 
with a total of 6,002 employees. 

The average weekly wage for the mining (except oil and gas) sector in Indiana for 2008 was 
$1,130.  This would be equivalent to $28.25 per hour or $58,760 per year, assuming an annual 
40-hour work week. 

The mining (except oil and gas) sector in Indiana is projected to grow by 4.6 percent from 2006 
to 2016, which is slightly slower than the 7.7 percent growth rate for all industries in the state.  
This amounts to 304 new jobs over the period, or approximately 30 jobs created per year. 
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Kansas Profile. 

Kansas has substantial fossil fuel reserves found in several basins, mostly in the south part of the 
state.  The Hugoton Gas Area, in Southwestern Kansas, is the fifth largest natural gas field in the 
United States.  Minor reserves of bituminous coal are found in the Cherokee Basin in the 
southeastern corner of the state.  In addition to fossil fuel resources, the state’s flat plains offer 
some of the highest wind power potential in the country, and its cornfields offer a major 
feedstock for ethanol production.  The industrial sector leads Kansas’ energy consumption. 

Coal-fired power plants supply approximately three-fourths of the Kansas electricity market, and 
the single-unit Wolf Creek nuclear plant in Burlington supplies almost all of the remainder.  
Kansas has two small coal mines in the east.  Almost all of the coal used in Kansas’ power plants 
is shipped by railcar from other states, and more than four-fifths of this coal comes from 
Wyoming.  Kansas produces a substantial amount of wind energy, ranking among the top 10 
wind-producing states in the nation.  However, total renewable energy production contributes 
only minimally to Kansas’ electricity supply, providing less than 3 percent of the state’s total 
electricity production.  Less than one-fifth of Kansas households rely on electricity as their 
primary energy source for home heating.  In May 2009, Kansas adopted a renewable portfolio 
standard that requires utilities to acquire one-tenth of their energy from renewable sources by 
2011 and one-fifth by 2020.1 

There were 89 establishments for the mining (except oil and gas) sector in Kansas in 2008, with 
a total of 1,199 employees. 

The average weekly wage for the mining (except oil and gas) sector in Kansas in 2008 was $804.  
This would be equivalent to $20.10 per hour or $41,807 per year, assuming an annual 40-hour 
work week. 

The mining (except oil and gas) sector in Kansas is projected to grow by -6.5 percent from 2008 
to 2018, which is slower than the 12 percent growth rate for all industries in the state.  This 
amounts to 79 lost jobs over the period, or approximately 8 jobs lost per year. 

Texas Profile. 

Although Texas produces a substantial amount of coal from its 11 surface mines, including 5 of 
the 50 largest in the United States, it relies on out-of-state coal delivered via rail from Wyoming 
for the majority of its fuel supply for its many electric generation plants.  Texas’ coal-fired plants 
account for close to 50 percent of the state’s electric generation.  Nearly all of the coal mined in 
Texas is lignite, the lowest grade of coal, and all of it is consumed within Texas, mostly in 
arrangements in which a single utility operates both the mine and an adjacent coal-fired power 
plant.  Although lower in energy content than other varieties of coal, lignite coal is also low in 
sulfur, an important consideration in the state’s efforts to lower emissions.  Texas consumes 
more coal than any other state, and its emissions of CO2and sulfur dioxide are among the highest 
in the nation.1 

Texas has an estimated 13.7 billion tons of coal reserves.  The most significant areas for 
bituminous coal mining are in the southern and north-central parts of the state, although lignite 
constitutes approximately 97 percent of near-surface coal resources.1 
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There were 416 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 10,988 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $994.  This 
would be equivalent to $24.85 per hour or $51,663 per year, assuming an annual 40-hour work 
week. 

The mining (except oil and gas) sector in Texas is projected to grow by 17.0 percent from 2008 
to 2018; this is a substantial increase that is just under the projected growth rate of 21.0 percent 
for all industries in the state.  This amounts to 1,700 new jobs over the 10-year period, or 
approximately 170 jobs created annually. 

Louisiana Profile. 

Coal production is a relatively minor part of the Louisiana economy.  All of Louisiana’s coal is 
lignite, and commercial production is based in the northwestern part of the state.  In 2008, the 
state produced approximately 3.84 million short tons of coal, which ranked it 16th in the nation 
in coal production.  Louisiana’s fossil fuel resources include minor deposits of lignite coal, 
located in the northeastern part of the state.  The first permit for surface lignite mining was 
issued in 1983 for the Dolet Hills Lignite mine in DeSoto Parish, and commercial operation 
began in 1985.  Four years later, the Oxbow Lignite mine in Red River Parish began operating.  
By the 1990s, the two mines were producing more than 3 million tons of lignite per year, and the 
percentage of the state’s power generated by coal had increased from approximately 3.5 percent 
to more than 35 percent. 

Coal, Louisiana’s second leading generation fuel, typically accounts for approximately one-
fourth of state electricity production.  Louisiana has two coal mines in the northwestern part of 
the state, which supply lignite coal to the nearby Dolet Hills power plant.  Louisiana’s remaining 
coal-fired power plants are supplied with subbituminous coal, almost exclusively from 
Wyoming.  Louisiana’s two single-reactor nuclear power plants, both located along the Lower 
Mississippi River, typically account for almost one-fifth of state generation.  1 

Louisiana’s per capita residential electricity consumption is high, partly because of high demand 
for air conditioning during the hot summer months and the widespread use of electricity as the 
primary energy source for home heating. 

There were 53 establishments for the mining (except oil and gas) sector in Louisiana in 2007, 
with a total of 1,334 employees. 

The average weekly wage for the mining (except oil and gas) sector in Louisiana in the fourth 
quarter of 2009 was $1,218.  This would be equivalent to $30.45 per hour or $63,336 per year, 
assuming an annual 40-hour work week. 

The mining (except oil and gas) sector in Louisiana is projected to grow by -27.8 percent from 
2008 to 2018, which is a steep decline compared to the 8.0 percent growth rate for all industries 
in the state.  This amounts to 370 lost jobs over the 10-year period, or approximately 37 jobs lost 
per year. 
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Mississippi Profile. 

Mississippi coal mines produced 2.85 million tons of coal in 2008, continuing a downward trend 
in production. Mississippi ranks 19th of the 26 major coal-producing states in terms of 
production.  Mississippi employed 178 coal miners in 2006, none of whom were union members.  
Mississippi has one mine that provides coal to one of the state’s coal-fired electric generation 
facilities.  The mine, Red Hills mine, produced 2.85 million short tons of coal in 2008. 

Mississippi’s electric power production is low given its high per capita consumption, and as a 
result, the state imports electricity from neighboring states to satisfy consumer demand.  Coal 
and natural gas are Mississippi’s leading generation fuels, each typically accounting for more 
than one-third of electricity produced within the state.  Mississippi’s only coal mine, located in 
Choctaw County, supplies lignite coal to a 440-MW mine-mouth power plant that uses clean-
coal technology.  Mississippi’s other coal-fired power plants are fueled by coal shipped primarily 
from Colorado, Kentucky, and Illinois.  Nuclear power is the third most important fuel for 
electricity generation in Mississippi, typically accounting for almost one-fourth of the electricity 
produced in the state.1 

There were 52 establishments for the mining (except oil and gas) sector in Mississippi for 2008, 
with a total of 764 employees. 

The average weekly wage for the mining (except oil and gas) sector in Mississippi for 2008 was 
$1,613.  This would be equivalent to $40.34 per hour or $83,900 per year, assuming an annual 
40-hour work week. 

Mining (except oil and gas) in Mississippi is projected to grow by -4.7 percent from 2006 to 
2016, which is slower than the 14.6 percent growth rate for all industries in the area.  This 
amounts to 500 lost jobs over the 10-year period, or approximately 50 jobs lost per year. 

Missouri Profile. 

Missouri was the first state west of the Mississippi River to produce coal commercially, although 
today coal production is a small part of the state’s economy.  Missouri began mining coal in the 
1840s and was the first commercial coal-mining state west of the Mississippi River.  Most of the 
early mines were underground and have since been abandoned.  Surface-mining techniques from 
the East reached Missouri in the 1930s, but by 1960, most of the coal production in Missouri 
came from surface mines. 

Coal deposits have been found in various locations throughout Missouri.  Of the more than 200 
coal mine sites throughout the state, only 2 are in operation today.  They are located in the Forest 
City Basin, which covers the northern and western areas of Missouri, as well as neighboring 
parts of Iowa, Nebraska, and Kansas.1 

Coal production in Missouri reached its peak in 1984, topping out at just more than7 million 
tons.  The loss of the state’s largest operator by the mid-1990s brought production levels down to 
just more than 600 thousand tons. Many of the early mining operations were underground mines, 
leaving the state with a considerable number of abandoned mine shafts and mine fields.  These 
were abandoned before reclamation laws were put in place, and many were owned by companies 
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that no longer exist.  The concerns regarding the abandoned mines and mine fields are not only 
health-related, but also pertain to safety, air pollution, agriculture, and water conditions. 

According to the American Coal Foundation, Missouri uses 34 million tons of coal annually for 
83 percent of its electricity needs, ranking it 10th nationally in state coal use. 

Missouri had 56 coal-fired generating stations in 2005, with 11,810 MW of capacity, 
representing 53.5 percent of the state’s total electric-generating capacity. 

One-fourth of Missouri households rely on electricity as their primary energy source for home 
heating.  The majority of the coal used in Missouri is brought in from other states, and more than 
90 percent of this coal is transported via railcar from Wyoming.1 

There were 269 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 4,170 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $1,213.  
This would be equivalent to $30.33 per hour or $63,086 per year, assuming an annual 40-hour 
work week. 

Oklahoma Profile. 

Commercial coal mining has a long history in Oklahoma, beginning in 1872, approximately the 
time the Missouri-Kansas-Texas Railroad was completed.  The coal-mining industry took off in 
the early 1900s, and by 1920, annual production had reached 5 million tons.  Coal production in 
Oklahoma fluctuated during the subsequent decades, but reached a low of less than 1 million 
tons as oil dominated in the late 1960s. Coal production boomed once more, rising to 6.1 million 
tons in 1978; however, since then, a decline in the demand for high-sulfur coal (caused by the 
CAA) has caused the industry to decline once more, and by 2006, only 2.0 million tons were 
being mined annually.  Approximately 80 percent of this total is consumed within the state.1 

There were 147 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 2,359 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $831.  This 
would be equivalent to $20.78 per hour or $43,212 per year, assuming an annual 40-hour work 
week. 

Western Coal Region: State Profiles. 

Alaska Profile. 

Alaska has vast energy resources coupled with low energy demand. The electrical system in the 
state is dominated by diesel-fired generators.  There is not the typical grid system prominent in 
the contiguous 48 states. 

There is only one mine in Alaska, Usibelli, which produced 1,477,015 short tons of coal in 2008. 
The facility averages 104 employees that are members of the Teamsters Union. 
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Alaska has abundant coal reserves, but production remains low in comparison to the extraction 
of the state’s natural gas and petroleum resources.  Coal and peat extraction combined accounts 
for only approximately 2 percent of the entire mining industry in Alaska by value.  In 2004, the 
state produced approximately 1.5 million short tons of coal worth approximately $30 million, 
which ranked it 23rd in the nation in coal production.  In 2009, this amount had risen to 
1.8 million tons.  All of this coal comes from the only active coal mine in Alaska: the Usibelli 
mine.  Founded in 1943 outside Healy, Alaska, the mine sells coal to six state power plants as 
well as South Korea and other Pacific Rim countries.  The export coal is transported on the 
Alaska Railroad approximately 300 miles to Seward, a year-round ice-free port. 

Alaska relies more heavily on natural gas than coal for power generation.  In 2004, the state 
consumed 393,000 short tons of coal for electricity, which actually produced only 9 percent of 
the state’s electricity.  Alaska has the seventh highest average retail price of electricity at 
12.84 cents per kW-h.  In 2003, Alaska emitted 45 million metric tons of CO2emissions, ranking 
it 37th in the nation overall.  While the state’s CO2emissions are relatively low compared to 
other states, Alaska received the top ranking for per-person transportation emissions. 

There were 72 establishments for mining (except oil and gas) in Alaska for 2008, with a total of 
2,118 employees. 

The average weekly wage for mining (except oil and gas) in Alaska for 2008 was $1,546.  This 
would be equivalent to $46.70 per hour or $97,136 per year, assuming an annual 40-hour work 
week. 

Mining (except oil and gas) in Alaska is projected to grow by 43.0 percent from 2006 to 2016, 
much more rapidly than the 13.9 percent growth rate for all industries in the state.  This amounts 
to 750 new jobs over the period, or approximately 75 jobs lost per year. 

Arizona Profile. 

Arizona has substantial coal deposits but few other fossil fuel resources.  The coal deposits are 
concentrated in the Black Mesa Basin in the northeast part of the state.  Large volumes of coal 
move in and out of the state, utilizing the extensive railroad infrastructure. 

While Arizona ranks near the middle of the states in total energy consumption, per capita energy 
consumption is low, and the state economy is not energy-intensive.  The transportation sector is 
the leading energy-consuming sector in the state. 

More than one-third of the coal produced in Arizona is delivered to coal-fired generators in 
Nevada.  The remaining two-thirds, along with coal supplies transported primarily from New 
Mexico, are consumed at power plants in the state.  Arizona has one operating mine, Kayenta 
Mine, owned by Peabody Western Coal Company.  It is a large mine, with 419 employees and 
2008 production of just more than 8 million short tons of coal. A second mine in the Black Mesa 
Region has been inactive since 2005. Movement to reinstate the permit began in 2008 and has 
met with opposition based on concerns regarding the health and welfare of the Navajo and Hopi 
Indian tribes. 

The Black Mesa coal field in the northeastern part of the state is an area subject to Indian land 
leases.  In 1992, tribal royalties from coal sales were $33 million.  Black Mesa coal is burned at 
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the Mohave Generating Station owned by Southern California Edison in Southeastern Nevada, 
and is delivered via the nation’s only long-distance slurry pipeline, which is 18 feet in diameter 
and 273 miles long.1 

In addition to burning its own coal, Arizona imports coal from New Mexico, Colorado, and 
Utah.  Coal-fired power plants produce approximately 23 percent of the electricity generated in 
Arizona.  Arizona’s average retail price of electricity is 8.24 cents per kW-h, the 21st highest rate 
in the nation.  In 2003, Arizona emitted 89 million metric tons of CO2emissions, ranking it 24th 
in the nation overall.1 

Coal-fired plants supply almost two-fifths of Arizona’s demand for electricity.  In February 
2006, Arizona adopted a renewable portfolio standard that requires electric utilities to generate 
15 percent of their energy from renewable resources by 2025.  1 

More than one-half of Arizona households rely on electricity as their primary energy source for 
home heating and cooling. 

There were 147 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 12,946 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $1,409.  
This would be equivalent to $33.20 per hour or $69,076 per year, assuming an annual 40-hour 
work week. 

Colorado Profile. 

Colorado has substantial conventional fossil fuel and renewable energy resources.  The state 
contains several fossil fuel-rich basins, including the Sand Walsh, Piceance, Paradox, and San 
Juan Basins in the west, and the Denver and Raton Basins in the east.  Ten of the nation’s 100 
largest natural gas fields and 3 of its 100 largest oil fields are found in Colorado.  Substantial 
deposits of bituminous, subbituminous, and lignite coal are also found in the state. 

Coal- and natural gas-fired power plants dominate electricity generation in Colorado.  Coal-fired 
plants account for more than seven-tenths of the state’s generation, and natural gas-fired plants 
account for close to one-fourth.  Colorado produces coal from both underground and surface 
mines, primarily in its western basins, and large quantities of coal are shipped into and out of the 
state by rail.  Colorado uses approximately one-fourth of its coal output and transports the 
remainder to markets throughout the United States.  Colorado also brings in coal, primarily from 
Wyoming, to supplement local production.  1 

There were 194 employer establishments for mining (except oil and gas) in Colorado in the third 
quarter of 2009, with a total of 5,312 employees. 

The average weekly wage for the mining (except oil and gas) sector in Colorado in the third 
quarter of 2009 was $1,309.  This would be equivalent to $32.73 per hour or $68,068 per year, 
assuming an annual 40-hour work week. 
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The mining sector in Colorado is projected to grow by -8.3 percent from 2009 to 2019, a 
moderate decline compared to the 8.2 percent growth rate for all industries in the state.  This 
amounts to 431 lost jobs over the 10-year period, or approximately 43 jobs lost per year. 

Montana Profile. 

Montana accounts for approximately 4 percent of total U.S. coal production and delivers coal to 
markets in more than 15 states.  Montana coal mines produced 41.8 million tons of coal in 2006 
(3.6 percent of the U.S. total), making Montana the sixth largest coal-producing state in the 
country.  Approximately one-fourth of Montana’s coal production (10 million tons) is consumed 
at the four units of the Colstrip Station, which is the second largest coal-fired power plant west of 
the Mississippi River.  Montana employed 942 coal miners in 2006, 75 percent of whom were 
union members.  With an estimated 74.9 billion tons of recoverable coal reserves in 2006, 
Montana has the largest recoverable coal reserves of any state in the United States, which has 
approximately 119.1 billion tons in reserves, or 7.5 percent of the entire world’s estimated coal 
reserves. 

Montana had seven coal-fired generating stations in 2005, with 2,536 MW of capacity, 
representing 47.3 percent of the state’s total electric-generating capacity; Montana ranks 35th of 
the 50 states in terms of coal-fired generating capacity.1 

Montana typically accounts for approximately 4 percent of total U.S. coal production.  The 
majority of Montana’s output is produced from several large surface mines in the Powder River 
Basin, which straddles the border between Montana and Wyoming.  Just more than one-fourth of 
Montana’s coal production is used for state electricity generation; Montana delivers the 
remainder to markets in more than 15 states.  Minnesota and Michigan are the largest recipients 
of Montana coal.  Accounting for nearly two-thirds of state electricity generation, coal-fired 
power plants dominate the Montana electricity market.  High-voltage transmission lines connect 
Montana to other Western electric power grids, allowing Montana to export large amounts of 
electricity to neighboring states.  In April 2005, Montana adopted a renewable portfolio standard 
that requires 15 percent of the state’s energy to come from renewable sources by 2015.  1 

There were 102 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 4,534 employees. 

The average weekly wage for the mining (except oil and gas) subsector in the fourth quarter of 
2009 was $1,539.  This would be equivalent to $38.48 per hour or $80,038 per year, assuming an 
annual 40-hour work week. 

The mining sector in Montana is projected to grow by -9.3 percent from 2008 to 2018; this is a 
substantial decline compared to the 11.2 percent growth rate for all industries in the state.  This 
amounts to 420 jobs lost over the 10-year period, or approximately 42 jobs lost per year. 

New Mexico Profile. 

A substantial amount of coal is produced in New Mexico.  Most of New Mexico’s coal mines are 
clustered in the San Juan Basin, which is in the northwest part of the state.  Approximately three-
fifths of New Mexican coal is used within the state; the remainder is delivered by primarily rail 
to coal-fired electricity generators in Arizona.  Coal-fired power plants dominate the New 
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Mexico electricity market as well and supply more than four-fifths of the state’s electricity 
generation.  Natural gas-fired plants supply most of the remainder.  Just more than one-tenth of 
New Mexico households use electricity as their main energy source for home heating. 

Additionally, New Mexico rivals Colorado and Wyoming as the nation’s top CBM producer, and 
approximately one-third of all natural gas produced in New Mexico is CBM.1 

There were 52 establishments for the mining (except oil and gas) sector in New Mexico in 2008, 
with a total of 4,687 employees. 

The average weekly wage for the mining (except oil and gas) sector in New Mexico in the fourth 
quarter of 2009 was $1,357.  This would be equivalent to $33.93 per hour or $70,564 per year, 
assuming an annual 40-hour work week. 

The mining (except oil and gas) sector in New Mexico is projected to grow by 14.0 percent from 
2008 to 2018, which is slightly better than the 13.5 percent projected growth rate for all 
industries in the state.  This amounts to 680 new jobs over the 10-year period, or approximately 
68 jobs created per year. 

North Dakota Profile. 

Electricity generation and demand are low in North Dakota, commensurate with the state’s 
population.  Coal-fired plants provide nearly all of North Dakota’s electricity generation.  Most 
of the coal used for power generation is supplied by several large surface mines in the central 
part of the state.  State coal production is substantial, and North Dakota brings in only small 
amounts of coal from other states. 

Coal-fired power plants supply approximately three-fourths of the North Dakota electricity 
market, and the single-unit Wolf Creek nuclear plant in Burlington supplies almost all of the 
remainder.  North Dakota has two small coal mines in the east.  Almost all of the coal used in 
North Dakota’s power plants is shipped by railcar from other states, and more than four-fifths of 
this coal comes from Wyoming.  North Dakota produces a substantial amount of wind energy, 
ranking among the top 10 wind-producing states in the nation.  However, total renewable energy 
production contributes only minimally to North Dakota’s electricity supply, providing less than 
3 percent of the state’s total electricity production.  Less than one-fifth of North Dakota 
households rely on electricity as their primary energy source for home heating.  In May 2009, 
North Dakota adopted a renewable portfolio standard that requires utilities to acquire one-tenth 
of their energy from renewable sources by 2011 and one-fifth by 2020.1 

There were 23 establishments for the mining (except oil and gas) sector in North Dakota in 2008, 
with a total of 2,266 employees. 

The average weekly wage for the mining (except oil and gas) sector in North Dakota for the third 
quarter of 2009 was $1,387.  This would be equivalent to $34.68 per hour or $72,134 per year, 
assuming an annual 40-hour work week. 

The mining (except oil and gas) sector in North Dakota is projected to grow by 11.8 percent from 
2008 to 2018, which is a slightly faster pace than the 9.1 percent growth rate for all industries in 
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the state.  This amounts to 189 new jobs over the 10-year period, or approximately 19 jobs 
created per year. 

Utah Profile. 

Utah has substantial fossil energy resources.  Three major basins in the eastern part of the state 
contain coal, natural gas, and oil reserves, including 4 of the nation’s 100 largest oil fields and 2 
of its 100 largest natural gas fields.1 Utah coal mines produced just more than 24 million tons of 
coal in 2008, which ranks it 14th in the country in terms of production. Utah employed 2,077 coal 
miners in 2008, three-fourths of whom are union members. The union movement was brought 
about by poor working conditions and disastrous mining accidents during the early part of the 
20th century.  The industry has an important impact on spinoff employment, ranking 11th in 
terms of an employment multiplier at 2.58.  Utah had 16 coal-fired generating stations in 2005, 
with 5,080 MW of capacity, representing 74.0 percent of the state’s total electric-generating 
capacity; Utah ranks 26th of the 50 states in terms of coal-fired energy-generating capacity.1 

There were 112 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 5,171 employees.  The average weekly wage for the mining (except oil and gas) subsector in 
2008 was $1,167.  This would be equivalent to $29.18 per hour or $60,688 per year, assuming an 
annual 40-hour work week. 

Wyoming Profile. 

The Powder River Basin in Northeastern Wyoming is the largest coal-producing region in the 
nation, accounting for nearly two-fifths of all coal mined in the United States.  Powder River 
Basin coal seams are thick and facilitate surface mining, making extraction easy and efficient.  
As a result, the price of Powder River Basin coal at the mine mouth is less than that of coal 
produced elsewhere in the nation.  Powder River Basin coal also has lower sulfur content than 
other coal varieties, making it attractive for electricity generators that must comply with strict 
emission standards.1 Wyoming coal is shipped to 35 other states.  Even Texas, which is a large 
coal producer, relies heavily on Wyoming coal. The coal is highly desirable because of its low 
sulfur levels.  On average, Wyoming coal contains 0.35 percent sulfur by weight, compared to 
1.59 percent for Kentucky coal and 3 to 5 percent for other Eastern coals such as that from West 
Virginia.  Conversely, although Wyoming coal has less sulfur content, it also produces fewer Btu 
of energy.  On average, Wyoming coal has 8,600 Btu of energy per pound, while coal from the 
Eastern United States is rated at more than 12,000 Btu per pound, meaning that plants have to 
burn nearly 50 percent more Wyoming coal to equal the thermal output of Eastern coal.1 

There were 84 establishments for the mining (except oil and gas) subsector in 2008, with a total 
of 9,747 employees. 

The average weekly wage for the mining (except oil and gas) subsector in 2008 was $1,440.  
This would be equivalent to $36.00 per hour or $74,880 per year, assuming an annual 40-hour 
work week. 

The mining sector in Wyoming is projected to grow by 6.7 percent from 2008 to 2018; this is 
slightly less than the 9.0 percent growth rate for all industries in the state.  This amounts to 708 
new jobs over the 10-year period, or approximately 71 jobs created per year. 
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 Existing Conditions 

Existing or baseline conditions for each of the initial 11 listed elements (above) describe current 
SMCRA regulations. 

 Stream Definition 

The current OSM regulations’ definitions of perennial, intermittent, and ephemeral streams are 
based on hydrologic characteristics and watershed size and do not incorporate biological or 
chemical characteristics (see 30 CFR 701.5). 

Under the current regulations, a perennial stream is a stream or part of a stream that flows 
continuously during all of the calendar year as a result of groundwater discharge or surface 
runoff. 

An intermittent stream is defined as 

“(a) a stream or reach of a stream that drains a watershed of at least one square 
mile, or 

(b) a stream or reach of a stream that is below the local water table for at least 
some part of the year, and obtains its flow from both surface runoff and 
ground water discharge.” 

An ephemeral stream is defined as “a stream which flows only in direct response to precipitation 
in the immediate watershed or in response to the melting of a cover of snow and ice, and which 
has a channel bottom that is always above the local water table.” 

 Baseline Data Collection and Analysis 

Under the current regulations, the applicant for a mining permit is required [KLK1]to submit, at a 
minimum, the following baseline information, and any additional hydrologic or geologic 
information required by the regulatory authority. 

Groundwater[KLK2].  Under 30 CFR 780.21, the applicant is required to submit data for 
existing wells, springs, and other groundwater resources on or adjacent to the permit area; the 
quality and quantity of groundwater; and information on usage sufficient to demonstrate seasonal 
variation.  Information on water quality must include total dissolved solids or specific 
conductance, pH, total iron, and total manganese.  Groundwater quantity information must 
include approximate rates of discharge or usage, depth to the water in the coal seam, and each 
water-bearing stratum [KLK3]above the coal seam, and each potentially affected stratum below the 
coal seam. 

Surface water.  Under 30 CFR 780.21, the applicant is required to submit information on surface 
water quality and quantity sufficient to demonstrate seasonal variation and water usage.  At a 
minimum, water quality information must include baseline information on total suspended 
solids, total dissolved solids or specific conductance, pH, total iron, and total manganese.  The 
regulatory authority may require information on baseline acidity and alkalinity if there is a 
potential for acid drainage from the proposed mining operation. Water quantity information must 
contain information on seasonal flow rates. 



Geologic.  Under 30 CFR 780.22, the applicant is required to provide a description of the 
geology of the proposed permit area and adjacent areas down to and including the deeper of 
either the stratum immediately below the lowest coal seam to be mined or any aquifer below that 
seam that could be adversely affected by mining.  The description must include the areal and 
structural geology of the permit area and adjacent areas, plus analyses of samples collected from 
test borings, drill cores, or rock outcroppings from the permit area.  This requirement includes a 
chemical analysis of the coal seam for acid- or toxic-forming materials, including total sulfur and 
pyritic sulfur, and alkalinity-producing materials.  The regulatory authority may waive analyses 
for alkalinity-producing materials and pyritic sulfur if sufficient data exist to document if it is not 
needed. 

Biological.   Biological requirements pursuant to 30 CFR 779.11 include descriptions of the 
environmental resources that will be affected[KLK4], and  30 CFR 780.16(a) requires fish and 
wildlife data, particularly for species of special concern (threatened or endangered or other 
protected) and special or high-value habitat.  No specific data collection or analysis is required 
for macroinvertebrate fauna or to conduct censuses [KLK5]of fish and wildlife. 

 Definition of Material Damage to the Hydrologic Balance 

Under the current regulations, material damage to the hydrologic balance is not defined.  
However, the preamble to the OSM rule specifies that each RA [KLK6]should develop criteria for 
material damage to the hydrologic balance outside the permit area and that OSM considers 
compliance with water quality standards and effluent limitations as the only fixed criteria[KLK7]. 

 Activities In or Near Streams 

Under 30 CFR 780.28 and 30 CFR 816.57, mining activities in perennial or intermittent streams 
or on the surface of land within 100 feet of such streams are prohibited unless authorized by the 
regulatory authority.   To conduct mining [KLK8]activities in or near a perennial or intermittent 
stream, the applicant cannot cause or contribute to a violation of applicable federal or state water 
quality standards developed under the Clean Water Act.  In addition, the applicant must 
demonstrate to the regulatory authority that avoiding disturbance is not reasonably possible.  
Mining within the buffer zone must include measures that use best technology currently 
available (BTCA) for preventing additional contributions of suspended solids to stream flow or 
runoff outside the permit area and for minimizing disturbances and adverse impacts on fish, 
wildlife, and related environmental values to the extent possible. 

In addition, in or near a perennial or intermittent stream, for construction of an excess spoil fill 
under 30 CFR 780.35 or a coal mine waste disposal facility, a permit applicant must comply with 
the following:  avoid such placement to the extent possible; explain why an alternative outside 
the stream is not possible; identify a range of alternatives of varying size, location, and 
configuration; and analyze the impacts of the alternatives.  The restrictions on mining activities 
in or near streams do not apply to the construction of excess spoil fills in a perennial or 
intermittent stream[KLK9]; of stream diversions, bridge abutments, culverts, or other structures in 
or near streams; of sedimentation pond embankments in a perennial or intermittent stream; or of 
certain coal preparation plants. 



 Mining Through Streams 

Under 30 CFR 816.43, perennial and intermittent stream channels restored after the completion 
of mining must be designed and constructed using natural channel stream design techniques.  No 
perennial or intermittent stream may be diverted unless the diversion is designed and located to 
minimize adverse impacts on fish, wildlife, and related environmental values to the extent 
possible, using BTCA, and both the design and construction are certified by a qualified 
registered professional engineer. 

 Monitoring During Mining and Reclamation 

The current regulations require that surface water and groundwater quantity and quality be 
monitored (30 CFR 780.21(i) and (j) and 816.41(c) and (e)).  Required parameters include those 
related to the postmining land use and protection of the hydrologic balance.  Minimum 
parameters for groundwater and in-stream monitoring locations are pH, total iron, total 
manganese, and total dissolved solids (TDS) or specific conductance, plus water levels for 
groundwater or plus volumetric flow and total suspended solids (TSS) for surface water.  
Minimum frequency for monitoring is quarterly during mining activities until bond release, 
unless waived by the RA[KLK10]. The current regulations contain no biological condition 
monitoring requirements.  No changes to monitoring requirements [KLK11]for discharges under the 
National Pollutant Discharge Elimination System (NPDES) are being proposed. 

 Corrective Action Thresholds 

The current regulations contain no requirement for specific corrective action thresholds.  
However, if the monitoring results demonstrate noncompliance with permit conditions or federal, 
state, or tribal water quality laws and regulations, the permittee must take corrective action as 
specified by the RA[KLK12]. 

 Surface Configuration and Fills 

The current regulations do not expressly address land-forming principles for either mine 
reclamation in general or the construction of excess spoil fills.  The regulations state that 
disturbed areas must be backfilled and regraded to AOC (closely resemble pre-mining surface 
configuration) with certain exceptions (30 CFR 816.71 through 816.74, 816.102, 816.106, and 
816.107).  The mining operation must be designed to minimize the creation of excess spoils and 
to maximize the amount of spoil returned to the mined-out areas (30 CFR 816.71).  Under 30 
CFR 780.35, excess spoil footprints must be minimized, with no excess design capacity allowed.  
Placement of excess spoils and coal mine waste in perennial or intermittent streams must be 
avoided to the extent possible.  If avoidance is not possible, the applicant must identify and 
analyze a range of reasonable alternative designs and locations for the fill or waste structure and 
select the one with the least overall adverse impact on fish, wildlife, and related environmental 
values.  Durable rock fills (end dumped) are allowed under current regulations. 

 AOC Exceptions 

The current regulations [KLK13]allow for AOC exceptions for mountaintop removal operations and 
for steep-slope mining operations that meet the requirements for mountaintop removal 
operations. Those requirements include no damage to natural water courses below the lowest 
coal seam to be mined.  For steep-slope mining operations with a commercial, industrial, 



residential, or public postmining land use, AOC exceptions are allowed provided the watershed 
will be improved relative to either pre-mining conditions or the condition that would exist if the 
site were to be mined and restored to AOC (30 CFR 785.16). 

 Revegetation and Topsoil Management 

The current regulations require that disturbed areas be revegetated in accordance with either the 
pre-mining land use or an approved alternative postmining land use. 

 Fish and Wildlife Protection and Enhancement 

Under 30 CFR 780.16 and 816.97, the mine operator must, to the extent possible using BTCA, 
minimize disturbances and adverse impacts to fish, wildlife, and related environmental values 
and must enhance such resources where practicable. 

Surface mining activity [KLK14]must be conducted so as not to jeopardize the continued existence 
of endangered or threatened species and must not be likely to result in the destruction or adverse 
modification of designated critical habitats of such species in violation of the Endangered 
Species Act of 1973. 

The mining operator must avoid disturbances to, enhance where practicable, restore, or replace 
wetlands and riparian vegetation along rivers and streams and bordering ponds and lakes. 
Surface mining activities must also avoid disturbances to, enhance where practicable, or restore 
habitats of unusually high value for fish and wildlife. 

Where fish and wildlife habitat is to be a postmining land use, the plant species to be used on 
reclaimed areas must be selected on the basis of the resource value to fish and wildlife expected 
to occur within the permit area. 
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related to coal emissions but were vacated by the courts in February and July 2008, respectively.  
CAIR addresses further SO2 emissions and seasonal and annual NOx emissions while CAMR 
addresses mercury emissions.  As a result of the court ruling, CAMR is not included in the 
AEO2010 reference case and, in the absence of a cap-and-trade system, mercury allowance 
prices are not modeled. However, with or without CAMR, many States were planning to 
implement mercury rules of their own. For those States, the effects of state laws are 
approximated and modeled for the AEO2010. CAIR, however, was temporarily reinstated by the 
courts in December 2008 and is included in AEO2010. 

The Energy Improvement and Extension Act of 2008 (EIEA) passed in October 2008 as part of 
the Emergency Economic Stabilization Act of 2008. Subtitle B provides investment tax credits 
for various projects sequestering CO2. These provisions are assumed to result in 1 gigawatt of 
advanced coal-fired capacity with carbon capture and sequestration by 2017 in the AEO2010 
reference case. Subtitle B also extends the phaseout of payments by coal producers to the Black 
Lung Disability Trust Fund from 2013 to 2018 and is also modeled in the AEO2010. 

Title IV, under Energy and Water Development, of the American Recovery and Revitalization 
Act of 2009 (ARRA), provides $3.4 billion for additional research and development on fossil 



energy technologies.  This includes $800 million to fund projects under the Clean Coal Power 
Initiative (CCPI) program, focusing on projects that capture and sequester greenhouse gases.  In 
July 2009, a total of $408 million, was allocated to two projects, the Basin Electric Power 
Cooperative’s Antelope Valley Station in North Dakota and the Hydrogen Energy Project in 
California, to collectively demonstrate the capability to capture 3,000,000 tons of carbon dioxide 
per year.  In December 2009, three additional project awards were announced through the CCPI 
program and will receive part of their government funding through ARRA. These projects 
include American Electric Power’s Mountaineer plant in West Virginia (235 megawatt flue gas 
stream), Alabama Power’s Barry plant in Alabama (160 megawatt flue gas stream), and a new 
plant to be built by Summit Texas Clean Energy in Texas. To reflect the impact of this provision, 
the AEO2010 reference case assumes that an additional 1 gigawatt of coal capacity with CCS 
will be stimulated by 2017. 

Title XVII of the Energy Policy Act of 2005 authorizes loan guarantees for projects that avoid, 
reduce, or sequester greenhouse gasses. For AEO2010, The 2 gigawatts of advanced coal-fired 
capacity with carbon capture and sequestration assumed for EIEA and ARRA are also assumed 
to benefit from these loan guarantees. 

Beginning in 2009, electricity generating units of 25 megawatts and greater are required to hold 
an allowance for each ton of CO2 emitted in 10 Northeastern States as part of the Regional 
Greenhouse Gas Initiative (RGGI).  The States participating in RGGI include Connecticut, 
Maine, Maryland, Massachusetts, Rhode Island, Vermont, New York, New Jersey, New 
Hampshire, and Delaware. RGGI is modeled in AEO2010 as an emissions reduction for the 
Middle Atlantic region. 
 

Page 61: [3] Deleted   jljenkins   2/21/2011 5:34:00 PM 

Coal Consumption. 

Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 4-4. 

Table 4-4: U.S. Coal Consumption by Major Sector 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       

 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 

Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: USEIA. 2009.  U.S. coal supply and demand review, 2009. 

The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 



Preliminary data show that total coal consumption declined significantly in 2009, dropping by 
10.7 percent from the 2008 level.  Total U.S. coal consumption was 1,000.4 million short tons, a 
decrease of 120.1 million short tons, with all of the coal-consuming sectors having lower 
consumption for the year.  Although all sectors had declines, the electric power sector (electric 
utilities and independent power producers), which consumes approximately 94 percent of all coal 
in the United States, is the overriding force for determining total domestic coal consumption. 

In 2009, the recession’s downward pressure on electricity production resulted in a large decrease 
in coal consumption for the sector.  Coal consumption in the electric power sector decreased by 
10.0 percent or 104.0 million short tons to end 2009 at 936.5 million short tons, while coal-based 
electricity generation in kilowatt hours (kW-h) decreased at a slightly higher rate of 11.1 percent, 
reflecting increasing volumes of lower-Btu Western coals (subbituminous and lignite) to 
generate electricity. 

Nationally, total generation in the electric power sector declined in 2009 by 4.1 percent.  The 
decline in total generation for the year was a direct result of the large loss in generation by coal 
and a slight loss in generation by the nuclear sector.  Preliminary data show that nuclear power 
generation decreased in 2009 by 1.2 percent.  The three other specified categories (natural gas, 
hydroelectric, and petroleum and other sources) had increases in their respective generation 
levels in 2009, with natural gas generation providing the largest increase in the number of kW-h. 
The increase in electricity generation by natural gas was a result of the large decline in natural 
gas prices.  The average wellhead price of natural gas in 2009 was $3.71 per thousand cubic feet, 
a decrease of 53.4 percent from the 2008 average price of $7.96 per thousand cubic feet. 

The economy and the weather (as measured by heating and cooling degree-days) are the two 
factors that drive total electricity demand in the United States.  In 2009, the economy contracted 
as the U.S. GDP declined by 2.4 percent from 2008.  The weather was also a factor in the decline 
of total electricity generation in 2009.  The winter weather across a large portion of the country 
was somewhat warmer than it was in 2008, as well as warmer than the normal 30-year average. 
According to preliminary data from the National Oceanic and Atmospheric Administration, 
heating degree-days in 2009 were 1.0 percent lower than normal and 0.4 percent lower than 2008 
for the country as a whole. Although the summer weather in 2009 was slightly warmer than 
normal, it was not as warm as it was in 2008.  The summer weather in 2009 as measured in 
cooling degree-days was 0.2 percent higher than normal but 2.5 percent lower than the level 
experienced in 2008, which resulted in less need for electricity to run air conditioners and 
therefore lower demand for electricity. 

Of the nine Census divisions, coal is a minor component (less than 20 percent) in the fuel mix for 
electricity generation in two divisions – New England and Pacific – and a major component 
(more than 50 percent) in five divisions – East North Central, West North Central, South 
Atlantic, East South Central, and Mountain.  In the other two divisions, coal is one of two main 
fuel sources for the electric power sector.  In the Middle Atlantic, coal competes with nuclear 
power for dominance, while in the West South Central, coal competes with natural gas. 

In 2009, all nine Census divisions had a decline in total electricity generation, as well as a 
decline in coal-based generation, with a resulting large decrease in coal consumption for the 
electric power sector.  Total coal consumption in the electric power sector fell by 104.0 million 



short tons in 2009, with two of the Census divisions – the South Atlantic and the East North 
Central – accounting for approximately one-half of the drop. 

The South Atlantic Census Division typically accounts for approximately 20 percent of total U.S. 
electricity generation, while the East North Central Census Division typically accounts for 
approximately 16 percent of the total.  Coal is the primary fuel for electricity generation in both 
divisions.  In 2009, total generation in the South Atlantic Census Division decreased by 
5.6 percent, while coal-based generation decreased by 17.7 percent.  The decline in coal-based 
electricity generation in 2009 in the division resulted in a decrease in coal consumption of 
30.8 million short tons, down 17.1 percent to end the year at 149.1 million short tons.  As a 
consequence of the drop in coal consumption in the division, coal stocks at power plants 
increased in 2009 by 48.4 percent to end the year at 39.8 million short tons.  This increase of 
13.0 million short tons in the division accounted for almost one-half of the total increase in coal 
stocks in the electric power sector at the national level.  Both natural gas and hydroelectric 
generation increased in the division in 2009. 

While there was a large percentage increase in hydroelectric generation of 79.3 percent for the 
year, it still only accounted for slightly less than 2 percent of total generation for the division.  
Natural gas generation in the division increased in 2009 by 20.4 percent, as some power 
producers took advantage of the low natural gas prices to run generators, supplanting some of the 
need for coal-based generation.  The share of natural gas generation in the division increased to 
22.5 percent in 2009, up from the 2008 level of 17.7 percent, while the share of coal-based 
generation in the division dropped to 46.5 percent in 2009 from the 2008 level of 53.4 percent. 

In 2009, total generation in the East North Central Census Division declined by 7.8 percent, 
while coal-based generation declined by 8.9 percent.  While there were gains in natural gas, 
petroleum and other, and hydroelectric generation in the division of 5.0 percent, 16.9 percent, 
and 8.1 percent, respectively, these three sources are a small portion of total generation in the 
division, together accounting for less than 7 percent of the annual generation.  Coal generally 
accounts for approximately 70 percent of generation in the division; this makes it the single 
largest coal-consuming Census division for the electric power sector, usually accounting for just 
under one-quarter of total U.S. coal consumption in the electric power sector.  The decrease in 
coal-based generation in the division in 2009 resulted in a decrease in coal consumption of 
20.9 million short tons, a decline of 8.8 percent. 

In the East South Central Census Division, coal is the dominant fuel for generation.  In 2009, 
total generation in the division decreased by 5.5 percent, while coal-based generation declined at 
a much higher rate of 19.0 percent.  The petroleum and other category was the only other 
category to show a decrease in generation in 2009 in the division.  The decline in coal generation 
in the division resulted in a decrease of 18.5 million short tons of coal consumption, to a level of 
95.6 million short tons, a drop of 16.2 percent from the 2008 level.  Coal stocks held by power 
plants in the division increased in 2009 by 6.0 million short tons, to end the year at 20.9 million 
short tons.  Generation by natural gas in the division increased its share in 2009 to 15.6 percent 
from the 11.5 percent it represented in 2008. 

Total generation in the Middle Atlantic Census Division in 2009 decreased by 2.3 percent, with 
coal-based generation being the only category to show a decline for the year.  The decrease in 
coal generation in the division was 15.3 percent, which resulted in coal’s share of the division’s 



generation to drop to 29.7 percent from the 34.3 percent it represented in 2008.  Coal 
consumption in the electric power sector in the division in 2009 declined by 10.5 million short 
tons, or 15.7 percent.  Natural gas generation was the category that had the largest percent 
increase in 2009 in the division, increasing by 12.0 percent, while hydroelectric generation 
increased by 7.0 percent, petroleum and other generation increased by 1.6 percent, and nuclear 
generation increased by 0.3 percent. 

In the West South Central Census Division, coal competes with natural gas as the primary source 
for electric power generation, with each accounting for approximately 40 percent of the 
division’s generation.  Total generation in 2009 in the electric power sector in the division 
decreased by 1.3 percent, while coal-based generation declined at a higher rate of 5.3 percent and 
natural gas generation declined at a lower rate of 0.7 percent.  Total coal consumption in 2009 
for the electric power sector in the division decreased by 8.7 million short tons, or 5.6 percent, 
ending the year at a total of 147.1 million short tons. 

More than one-half of the electricity generated in the Mountain Census Division is derived from 
coal.  In 2009, total generation in the division declined by 3.3 percent, with coal-based 
generation declining by 6.1 percent.  The two sources of increased generation in the division in 
2009 were nuclear, increasing by 4.8 percent, and petroleum and other sources, increasing by 
16.8 percent.  Total coal consumption in the electric power sector in the division decreased in 
2009, ending the year at 109.5 million short tons, a decline of 7.2 million short tons. 

In the West North Central Census Division, coal is the dominant source for electric power 
generation, accounting for approximately three-fourths of the division’s generation.  Total 
generation in 2009 in the electric power sector in the division declined by 0.6 percent, the 
smallest decline of any of the nine Census divisions.  Coal-based generation in the division 
decreased by 2.5 percent in 2009, with natural gas generation the only other category to have a 
decline in generation in the division.  Total coal consumption in 2009 for the electric power 
sector in the division decreased by 4.0 million short tons, or 2.7 percent, ending the year at a total 
of 145.4 million short tons. 

Total electric power sector generation in the New England Census Division declined in 2009 by 
2.8 percent, while coal-based generation declined by 18.0 percent.  However, coal accounts for 
less than one-sixth of total generation in the division, and in 2009 total coal consumption for 
electricity generation decreased by 1.7 million short tons, ending the year at a total of 6.7 million 
short tons. 

Total generation in the Pacific Census Division in 2009 decreased by 3.3 percent, while coal-
based generation decreased by 15.7 percent.  Coal accounts for less than 5 percent of total 
generation in the division, and in 2009 total coal consumption for electricity generation declined 
by 14.9 percent to end the year at 8.9 million short tons. 

Coal consumption in the non-electric power sector (comprising other industrial, coking coal, and 
the commercial and institutional sectors) declined for the fifth consecutive year in 2009.  Coal 
consumption at coke plants decreased by 6.7 million short tons to end the year at 15.3 million 
short tons, a decline of 30.6 percent.  The decline in U.S. coke production in 2009 was a result of 
the economic downturn in the year, when several steel plants idled production for extended 
periods of time in response to the worldwide drop in demand for their products. 



In 2009, the manufacturing sector in the United States declined as a consequence of the 
recession, and as a result, coal consumption in the other industrial sector decreased by 
9.0 million short tons to end the year at 45.4 million short tons, a drop of 16.6 percent.  Within 
the manufacturing sector of the NAICS, all of the manufacturing subsectors showed lower coal 
consumption for 2009. 

All of the five major coal-consuming manufacturing subsectors had large decreases in coal 
consumption for 2009.  The declines ranged from 0.7 million short tons in the food-
manufacturing segment to 3.7 million short tons in the nonmetallic mineral products segment.  
Also contributing to the overall decline in consumption for the other industrial sector were 
decreases of 1.2 million short tons by the primary metal-manufacturing segment, 1.4 million 
short tons for the chemical-manufacturing segment, and 1.5 million short tons for the paper-
manufacturing segment.  Coal consumption in the commercial and institutional sector decreased 
somewhat in 2009, ending the year at 3.2 million short tons. 

Coal trade is a significant part of the industry’s economics.  A review of trade trends is provided 
in Table 4-5.  U.S. economic conditions and exchange rates are major factors in coal trade. 

Table 4-5: Coal Trade Trends, 2005-2009 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

U.S. Coal Trade       

     Exports  49.9 49.6 59.2 81.5 59.1 18.44 

          Steam Coal  21.3 22.1 27 39 21.8 2.35 

          Metallurgical Coal  28.7 27.5 32.2 42.5 37.3 29.97 

     Imports  30.5 36.2 36.3 34.2 22.6 -25.90 

          Steam Coal  28.7 34.6 34.7 32.5 21.6 -24.74 

          Metallurgical Coal  1.8 1.7 1.7 1.7 1 -44.44 

     Net Exports  19.5 13.4 22.8 47.3 36.5 87.18 

Source: USEIA. 2009.  U.S. coal supply and demand review, 2009. 

Total coal exports grew by more than 18 percent during the 2005-2009 period, metallurgical coal 
seeing the biggest rise (almost a 30 percent jump).  Conversely, imports saw a decline of 
26 percent during the same period. 

Coal Price Trends 

Table 4-6 reviews coal prices in various sectors.  A trend in all sectors is the increase in prices 
over the five-year period (2005-2009).  Although it was a “down” year for coal production and 
consumption in 2009, domestic coal prices continued to increase, rising for the sixth consecutive 
year.  The primary reason that domestic coal prices continued to climb was that a number of coal 
contracts were signed in 2008 during the dramatic rise of spot coal prices that affected the 
contract prices.  The majority of coal sold in the electric power sector is through long-term 
contracts (covering a period of one year or longer), in conjunction with spot purchases to 
supplement the demand. As contracts expire and are renegotiated, the prevailing spot price 
influences the contract price. 



According to preliminary data for 2009, coal prices at electric utilities (a subset of the electric 
power sector) increased for a ninth consecutive year, to $44.72 per short ton, an increase of 
8.2 percent over the 2008 price. Coal prices at independent power producers for 2009 increased 
to $39.72 per short ton, an increase of 1.9 percent.  The average delivered price of coal to the 
other industrial sector increased by 2.3 percent to an average price of $64.87 per short ton in 
2009.  In 2009, the delivered price of coal to U.S. coke plants increased by 21.1 percent to reach 
an average price of $143.04 per short ton.  The average delivered price of coal to the commercial 
and institutional sector increased in 2009 by 12.5 percent to $97.28 per short ton. 

Table 4-6: Coal Price Trends Across Industry Sectors 

Sector 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

 Domestic       

    Average Delivered Price       

     Electric Utilities  $31.22 $34.26 $36.06 $41.32 $44.72 43.24 

     Independent Power Producers  $30.39 $33.04 $33.11 $38.98 $39.72 30.70 

     Coke Plants  $83.79 $92.87 $94.97 $118.09 $143.04 70.71 

     Other Industrial Plants  $47.63 $51.67 $54.42 $63.44 $64.87 36.20 

     Commercial/Institutional  - - - $86.50 $97.28  

  International       

    Average Free Alongside Ship (f.a.s.) Price       

     Exports  $67.10 $70.93 $70.25 $97.68 $101.44 51.18 

          Steam Coal  $47.64 $46.25 $47.90 $57.35 $73.63 54.55 

          Metallurgical Coal  $81.56 $90.81 $88.99 $134.62 $117.73 44.35 

    Average Customs Import Value (c.i.v.) 
Price       

     Imports  $46.71 $49.10 $47.64 $59.83 $63.91 36.82 

          Steam Coal  $43.35 $46.15 $45.31 $56.75 $61.40 41.64 

          Metallurgical Coal  $101.88 $109.36 $96.05 $117.18 $115.93 13.79 

Source: USEIA. 

Industry Structure and Dynamics 

This section reviews the structure and dynamics of the U.S. coal-mining industry.  The initial 
part of this section draws heavily upon industry reports by BizMiner.1 

U.S. Coal-Mining Industry Demographics 

The data in Table 4-7 provide insights into the number of firms, establishments, small 
businesses, startups, and business failures in the U.S. coal industry.  Each of the terms used is 
defined at the beginning of this section. 

                                                 
1 BizMiner (the Brandow Company, Inc.) is a leading online provider of industry financial analysis and market research, with 

thousands of customers and subscribers among valuation professionals, Certified Public Accountants, consultants, institutions 
of higher learning, financial institutions, real estate and market research professionals, and small business owners. BizMiner 
has built its reputation on quality, granular industry research and data development, which reports on more than 16,000 lines 
of business in national and local markets. BizMiner’s dedication to hard-to-find, quality product has been recognized by 
professional associations, the Internal Revenue Service (IRS), and Business Week, among others. 



Table 4-7: U.S. Coal-Mining Industry Demographics 

Industry Demographic 2007 2008 2009 

2007-2009 
Percent 
Changes 

Firms: 1,647 1,464 1,428 -13.30 

Establishments: 2,024 1,803 1,756 -13.24 

Small Businesses: 761 775 753 -1.05 

Startups: 15 12 1 -93.33 

Branches: 377 339 328 -13.00 

Failure Rates     

  2007 Firms 2009 Survivors  Failure Rates 

Firms: 1,647 1,200  27.14% 

Establishments: 2,024 1,509  25.44% 

Small Businesses: 761 638  16.16% 

Startups: 15 10  33.33% 

Branches: 377 307  18.57% 

Source: BizMiner.com.  2010.  Accessed September 9, 2010. 

Table 4-7 indicates the following: 

 The number of active firms in the coal-mining industry has declined by more 
than 13 percent since 2007, reflecting the growing consolidation in the 
industry, which is expected by experts to continue. This trend is also 
influenced by the shift to Western states, which is dominated by a few large 
coal operators. 

 Similarly, operating business establishments have declined by more than 
13 percent. 

 The number of small businesses in the industry has been reduced by 
approximately 1 percent.  “Small business” is defined as a single-site firm 
with fewer than 25 employees. 

 Startup activity has been negligible, which reflects the industry’s maturity and 
capital intensity. 

Key Competition Drivers 

The demand for coal comes mainly from electric power generators, accounting for nearly 
94 percent of total consumption.  This gives electric power companies considerable leverage 
with coal producers.  Many electric power companies, such as Tampa Electric in Florida, own 
and operate their own coal mines, increasing their leverage in the coal market even more. 

Business profitability depends on efficient operations, because coal is a commodity sold on the 
basis of price. Larger companies, such as those listed above, have significant economies of scale 
in production and distribution.  Larger producers have moved to larger loading equipment and 
trucks to achieve greater productivity.  Smaller companies can compete in the industry if they 



hold long-term contracts, or if they supply local customers.  The industry is capital-intensive, 
with average annual revenue per employee of approximately $300,000. 

Coal-mining Products and Operations 

Coal comes in many grades of heat value and with various types of impurities, such as sulfur.  
Low-grade coals, such as peat and lignite, have a low heat value, a high moisture content, and 
high residual ash when burned. Anthracite is the highest-grade coal, with a 95 percent carbon 
content, but is found in only a few areas in the United States.  Bituminous coal is the most 
plentiful, with a moisture content less than 20 percent, and heat values that range from 8,000 to 
14,000 Btu per pound. 

Coal usually contains contaminating materials, the most important of which are sulfur and 
metals.  When coal is burned, contaminants can be either in the air (sulfur and mercury) or in the 
ash (heavy metals), unless they are controlled through pollution abatement technology. 

Coal is produced from either underground mines or surface mines.  Approximately 1,500 mines 
operate in the United States.2 In underground mines, coal is removed using either room-and-
pillar or longwall mining techniques.  Surface mines use shovels, loaders, and trucks, and in 
some cases draglines, to remove the earth and rock (the “overburden”) that covers a coal seam, 
after which large excavators, shovels, and loaders remove the coal.  Many mining operations 
include preparation plants, where the coal is crushed to the proper size for customers so that the 
delivered coal product can be used directly. 

Operators sometimes own the land they mine, but most often hold leases that allow them to 
remove the coal in exchange for royalty payments.  Some operators mine coal under contract to 
the owners.  Ultimately, the value of a mine depends upon its profitability. 

Because coal is bulky and costly to ship, transportation from mine to customer is an important 
consideration, because customers usually pay those costs.  Because it is less expensive to move 
electricity than coal, utility companies, the primary coal customer, locate some generation 
facilities close to mining areas.  Approximately 50 percent of coal is moved by rail, while barges, 
trucks, slurry pipelines, and conveyor belts move the remainder.  For unit train loading, coal that 
will be shipped by rail is fed into giant silos, which can precisely load a constantly moving train 
of 100 hopper cars in less than an hour.3 

Coal Industry Market Considerations 

As mentioned previously, companies that generate electricity are the primary customers of the 
U.S. coal industry, accounting for more than 94 percent of U.S. coal consumption.  Coal 
companies also sell coal to industrial customers to produce steam for various manufacturing 
processes and to the steel industry to make coke for steel making. Such metallurgical coal has 
tighter grade specifications than ordinary steam coal. 

Because approximately one-half of all electricity generated in the United States is produced 
using coal, coal producers are greatly concerned regarding the issues facing the electricity 

                                                 
2 USEIA. Table 1: coal production and number of mines by state and mine type.  
3 USEIA. 2010. Coal transportation database, 2010. 



industry, including air pollution and the disposal of coal combustion wastes (fly ash, bottom ash, 
and scrubber sludge). 

Most coal is sold directly to end-users through long-term supply contracts, and the remainder is 
sold either in the spot market or through brokers.  The terms of long-term contracts vary 
significantly among customers, and usually include provisions for price adjustments, coal quality 
and quantity, and a variety of renegotiation and termination conditions.  Mining operators 
depend highly on their customers; many sell to just a few large customers, and small operations 
may sell to just one. 

Coal prices are determined largely by the grade of the coal, including its sulfur content and heat 
value. Although prices are usually quoted free on board at the mine, the delivered price to their 
generation facilities is of greatest concern to electric utility customers.  Prices are often quoted in 
dollars per MMBtu because the heat content of coal varies from mine to mine, and even within 
the same mine. Prices are also quoted in dollars per ton. 

As with most businesses, both mine operators and power producers seek to maximize the 
difference between the price they charge and the costs they pay.  One method of increasing 
profits is to increase efficiency.  For mine operators, this might mean increasing the number of 
tons of coal produced per miner per hour.  For power producers, this might mean increasing the 
number of kilowatts produced per unit of coal burned. Statistics show that in the United States, 
for example, both mine operators and power producers have become increasingly efficient. 

However, there are other ways to increase profits without raising prices.  Cost shifting, the 
transfer of costs (however interpreted) onto other, often unwilling, individuals or institutions, is 
just as effective at increasing profits as increasing efficiencies. 

Many mine operators’ costs of conducting business have historically been borne by miners, a 
pattern that continues in some cases.  Shifted costs may appear in the form of unnecessary 
occupational hazards, such as poorly ventilated mines, inadequate safety training, and inadequate 
safety equipment.  Any additional profits that result from these shifts are enjoyed by the 
investors.  Similarly, communities situated near coal mines may bear the consequences of cost 
shifting in the form of serious water pollution problems resulting from decisions by mine 
operators to forgo environmentally sound but more expensive mining practices.  These types of 
cost-shifting behaviors may enable mine operators to keep the price of coal low, thereby 
enabling them to maintain or increase profits without increasing the price of their product. 

Another example of cost shifting involves power plant emissions, especially carbon dioxide 
emissions.  Currently, power producers that depend on coal (as well as all other users of fossil 
fuels) emit all of the carbon dioxide they produce directly into the atmosphere. This distributes 
the cost of coal consumption among everyone in the world because everyone pays costs 
associated with climate change. However, power producers keep all of the profits generated by 
power production.  Costs are shared; profits are not.  If those power producers with significant 
carbon dioxide emissions were to pay the costs associated with the emissions, coal-fired power 
plants would be much less attractive investments relative to the available alternatives.  Similar 
statements can be made of other types of power plant emissions. 



Coal Industry Financial Considerations 

Table 4-8 provides an overall indication of the coal industry’s profitability during the 2007-2009 
period. 

Table 4-8: Coal-Mining Industry Profitability Measures 

 Profitability Measure 2007 2008 2009 

EBITDA: Business Revenue (%) 7.02 10.38 7.47 

Pre-tax Return on Assets (%) 3.73 -0.54 -4.42 

Pre-tax Return on Net Worth (%) 10.35 -1.62 -100.13 

Pre-tax Return on Business Revenue (%) 5.63 -0.79 -8.05 

After-tax Return on Assets (%) 2.47 -0.45 -4.42 

After-tax Return on Net Worth (%) 6.84 -1.37 -100.13 

After-tax Return on Business Revenue (%) 3.72 -0.67 -8.05 

Source: BizMiner.com (579 coal-mining firms included in this analysis). 

Compared to two years ago, all measures of profitability are down, which is consistent with 
many other industries pressed by the economic downturn since the end of 2007.  As the cost 
impacts of the proposed SPR are considered, the financial health of the coal-mining industry 
should be considered. 

Regulatory Considerations 

Coal-mining companies face a large number of state and federal regulations, directly through 
their operations and indirectly through their major customer: the electric utility industry. 

Regulatory compliance has significant influence on coal-mining company financial conditions, 
as reflected in the interviews conducted for this study.4 Direct regulations concern permits to 
operate; safety of operations, under the Federal Mine Safety and Health Act; dust pollution; land 
reclamation after mining, under the SMCRA; assurance of pension benefits for miners; and 
medical expenses for miners with “black lung” disease, under the Black Lung Benefits Reform 
Act.  Major indirect regulations concern air pollution, fly ash disposal, and deregulation of the 
electric utility industry.  The large number of regulations applicable to coal operations requires 
significant attention from managers. 

Of considerable regulatory concern are the provisions of the Clean Air Act (CAA) that tighten 
allowable emissions of sulfur dioxide, the main cause of acid rain, from electric generation 
plants.  Tighter restrictions are also required for emissions of nitrogen oxide, a key component of 
smog, and for mercury.  Utilities can reduce these emissions by burning cleaner coal, investing in 
pollution control devices, or burning fuels such as natural gas.  Burning natural gas also 
eliminates the disposal problems of fly ash, which sometimes contains toxic metals.  Historically, 
to comply with the CAA, utilities bought more compliance coal, which emits less than 
1.2 pounds of sulfur dioxide per MMBtu when burned. Now that FGD systems are in place, 
utilities can burn high-sulfur coal. 

                                                 
4 These include interviews with NMA, various state mining regulators and associations, and coal companies such as 

TECO Coal and International Coal. 



To ensure that mines, especially surface mines, are returned to an acceptable state of nature 
(reclamation), coal operators must post bonds for current operations and pay into a fund to 
remediate abandoned mines under the AML Fund. The AML Fund fee is used to pay for pre-
SMCRA (or pre-1977) liabilities.  Some unionized operators must pay into a retirement fund 
established by the Coal Industry Retiree Health Benefit Act. 

Human Resource Considerations5 

Overview 

An analysis of employment and occupational trends in the coal-mining industry was included in 
the General Economic Overview (Chapter 2).  Within the state coal-mining industry profiles 
section (Chapter 4) is a discussion of employment trends in each of the coal-producing states. 

Jobs in underground coal mines require special skills to operate complex mining and extraction 
machinery.  Jobs in surface mines involve operating large pieces of earth-moving equipment.  
Because of the specialized nature of both types of work, the average hourly industry wage is 
significantly higher than the national average. Many miners, underground and surface, are 
members of the United Mine Workers of America union. 

Coal-Mining Employment 

According to reports by USBLS, there were approximately 717,000 wage and salary jobs in the 
mining industry in 2008; approximately 161,600 were in oil and gas extraction, 80,600 in coal 
mining, 39,900 in metal mining, and 107,200 in nonmetallic mineral mining. Not included in 
these figures are the thousands of Americans who work abroad for U.S. companies conducting 
mining or drilling operations around the world. In addition to those employed directly by mining 
companies, there were also 327,700 jobs in the support activities for mining industry segment. 

Mining jobs are heavily concentrated in the parts of the country where large resource deposits 
exist.  Three of four jobs in the oil and gas extraction industry are located in Texas, California, 
Oklahoma, and Louisiana. Although there were almost 1,500 coal-mining operations in 25 states 
in 2008, more than two-thirds of all coal mines, and more than one-half of all mine employees, 
were located in just three states (Kentucky, Pennsylvania, and West Virginia), according to 
USEIA. Other states employing large numbers of coal miners are Alabama, Illinois, Indiana, 
Virginia, and Wyoming. Approximately 79 percent of mining establishments employ fewer than 
20 workers. 

The mining industry requires many types of workers.  In 2008, more than one-half of all workers 
were employed in construction and extraction or transportation and material-moving 
occupations.  Many construction and extraction workers are unique to the mining industry; many 
work with equipment that is used only in resource extraction. 

Coal-Mining Employment Outlook 

                                                 
5 Includes data and analysis regarding both coal mining and the larger surrounding mining sector, which includes all 

types of mining activities, including coal mining, The broader discussion is provided here as context for 
understanding coal-mining human resource issues. Mining industries share many common technologies and 
require many of the same types of workforce skills.  



Employment in mining is projected to decrease. The growing U.S. and world economies will 
continue to demand larger quantities of the raw materials produced by mining, but the increased 
output can be met by new technologies and new extraction techniques that increase productivity 
and require fewer workers. 

Employment Change 

According to US BLS, wage and salary employment in overall mining (all types of mining 
including coal mining) is expected to decline by 14 percent through 2018, compared to 
11 percent growth projected for the entire economy.  Mining production is associated closely 
with prices and demand for the raw materials produced. In the short term, employment may 
fluctuate because of changes in prices, but over the course of the projections period, 
technological advances will increase productivity and cause employment declines in the mining 
industry as a whole. 

Petroleum and natural gas exploration and development in the United States depend upon prices 
for these resources and the size of accessible reserves.  Stable and favorable prices are needed to 
allow companies enough revenue to expand exploration and production projects.  Rising 
worldwide demand for oil and gas, particularly from developing countries such as India and 
China, is likely to cause prices to remain elevated and generate the needed incentive for oil and 
gas producers to continue exploring and developing oil and gas reserves.  U.S. reserves of oil and 
gas should remain adequate to support continued production through 2018.  However, 
environmental concerns, accompanied by strict regulation and limited access to protected federal 
lands, also continue to have a major impact on this industry.  Restrictions on drilling in 
environmentally sensitive areas and other environmental constraints should continue to limit 
exploration and development, onshore and offshore. 

Demand for coal will increase as coal remains the primary fuel source for electricity generation.  
Although environmental concerns regarding coal power exist (e.g., burning coal releases 
pollutants and carbon dioxide), few alternatives exist on a scale large enough to meet the fuel 
demand of utilities.  Natural gas burns cleaner than coal, but coal power plants equipped with 
scrubbers reduce this disadvantage, and natural gas prices have been more volatile than coal 
prices in recent years.  Future increased use of nuclear power or renewable energy sources, such 
as solar or wind power, could reduce demand for coal, but over the projection period neither is 
expected to increase rapidly enough to contribute significantly to U.S. energy supplies. 

Environmental concerns will continue to affect mining operations.  Increasingly, government 
regulations are restricting access to land and restricting the type of mining that is performed to 
protect native plants and animals and decrease the amount of water and air pollution.  As 
population growth expands further into the countryside, new developments compete with mine 
operators for land, and residents are increasing their opposition to nearby mining activities.  
These concerns, together with depletion of the most accessible coal deposits in the East, will 
result in a shift in coal production.  Coal mining will increase in the Central, and particularly the 
Western, United States, and decrease in the East.  Overall, coal-mining industry employment is 
expected to grow by 4 percent, as rising demand for coal is coupled with limited productivity 
gains from more efficient and automated production operations. 



Coal-Mining Earnings 

Average earnings of wage and salary workers in mining were significantly higher than the 
average for all industries.  In 2008, coal-mining production workers earned $23.27 per hour, 
compared to the private industry average of $18.08 per hour.  Hourly earnings for the industry 
segments are displayed in Table 4-9. 

Table 4-9: Average Earnings of Nonsupervisory Workers in Mining, 2008 

Industry Segment Hourly Weekly 

Total, private industry $18.08 $608 

Mining 23.01 1,043 

Oil and gas extraction 27.28 1,120 

Support activities for mining 22.40 1,033 

Mining, except oil and gas 22.01 1,017 

Metal ore mining 25.94 1,195 

Coal mining 23.27 1,140 

Nonmetallic mineral mining and quarrying 19.13 840 

Source: USBLS. 

Critical Coal-Mining Industry Issues, Trends and Opportunities 

The coal industry faces several critical issues. 

Demand Closely Associated with Electricity Generation.  Demand for coal depends on the 
demand for electricity, which depends on the health of the U.S. economy.  The electric power 
sector accounts for more than 94 percent of U.S. coal consumption.  However, many new power 
plants are built to use natural gas or other fuels instead of coal. 

Prices Linked to Alternative Energy Costs.  Coal prices are generally more stable than other 
prices, but can change by 20 percent or more in a year.  To be competitive, coal must be priced 
less than natural gas, which burns cleaner. 

Vulnerability to Electrical Industry Regulations.  Coal suppliers are directly affected when 
compliance with environmental regulations forces electricity generators to make major 
renovations to or close plants.  Some older electric power plants function too uneconomically to 
support the cost of major upgrades in pollution control technology. 

High Dependence on Few Customers.  Many smaller coal producers sell most of their 
production to a small number of customers, often just one. With consolidation within the electric 
utility industry, even large coal producers may rely on just a few large customers.  Because of 
the high cost of transporting coal, many coal producers sell within a limited market area, making 
each customer highly important to revenue. 

Mining Engineer Shortage. Experts believe that the number of mining engineering graduates in 
the United States needs to increase dramatically over the next decade to prevent shortages.  
Despite the need, the United States has fewer than 20 universities that offer degrees in mining 



engineering. Some graduates find working in the remote areas where coal mining takes place 
undesirable, creating a recruiting challenge for companies. 

Shift to Western Coal.  Western coal now accounts for nearly 60 percent of all U.S. production, 
up from one-third in 1990.  Greater efficiencies in mining technology and rail transportation and 
tighter pollution controls have made developing the coal deposits of the Powder River Basin in 
Wyoming, where large seams of coal lie approximately 100 feet under the surface, more 
economical.  Most of this coal is classified as “subbituminous,” with low heat content (8,500 to 
9,000 Btu per pound), but it also has a low-sulfur content. 

Reservoirs for GHG Storage. Natural underground reservoirs are being researched as possible 
“storage sites” for GHG emitted from power plants that burn coal.  If the approach proves 
feasible, it could help mitigate environmental concerns regarding coal use. Though challenged by 
some environmental experts, deep saline reservoirs could hold all of the carbon dioxide emitted 
from the nation’s coal-burning power plants over the next 100 years. 

Methane Diversification.  A growing number of oil and gas companies are interested in the 
nonconventional energy source CBM, which is a form of natural gas trapped within coal seams.  
Parts of the United States have experienced a surge in CBM drilling in recent years.  Special 
federal tax credits, high gas prices, and shrinking conventional gas supplies have played a part in 
CBM activity. 

Coal Gasification and Liquefaction.  Although still uneconomical, several demonstration 
plants are refining the technology of processing coal into cleaner-burning liquid and gas 
products.  Because the process requires large investments and currently has restricted yields, 
liquefied and gasified coal plants are deemed unfeasible by many investors.  Liquefied and 
gasified coal can also be used as feedstock for various chemical- manufacturing processes. 

Cost Advantage over Other Fossil Fuels.  The greater price volatility of crude oil and natural 
gas makes coal attractive as a long-term source for generating electricity.  Coal is so much less 
expensive than equivalent amounts of oil and natural gas that customers can make substantial 
investments in new pollution control technology and still have lower overall costs. 

Metallurgical Coal Outlook.  The demand for metallurgical coal is associated with the level of 
activity in the steel industry.  Metallurgical, or coking, coal is first converted to coke through 
heating the coal in an oxygen-free environment.  After the coke is produced, it is added to iron 
ore in another high-temperature environment to produce iron.  Every ton of steel made in a 
traditional blast furnace requires 0.6 ton of metallurgical coal, according to the World Coal 
Institute (WCI).  Approximately 66 percent of all steel is manufactured using this method. The 
global production of steel in July 2010 totaled 115 million metric tons, a 9.6 percent increase on 
a year-over-year basis.  Capacity utilization was 75.1 percent in July 2010, up on a year-over-
year basis, but a sequential decrease from capacity utilization of 80.4 percent in June 2010.  
World seaborne or export demand for metallurgical coal is expected to increase 20 percent in 
2010 over 2009, with strong demand coming from Asia and South America. The largest 
importers of metallurgical coal in 2010 include China (44 million tons), India (30 million tons) 
and Brazil (14 million tons).  Japan, Korea, and Taiwan will require another 94 million tons in 
2010.  World seaborne supply of metallurgical coal is expected to increase by 13 percent in 2010 
over 2009, with supply growth coming from the United States and Australia. Many companies 



have been adding capacity.  For example, Massey Energy recently announced that the company 
is developing a new mine to produce metallurgical coal in West Virginia. The company will 
spend $100 million to $160 million through 2012 at the Rowland reserve. 
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Long Term Historic National Coal Production and Consumption Trends 

An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 4-1 shows these 
trends since 1949, or over the past 60 years. 

The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 

If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers. 

Figure 4-1: Long-Term Production and Consumption Trends in U.S. Coal Industry 

 

Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
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The scope of the RIA did not include an analysis of the economic impact of SPR compliance 
costs on the electric power sector and other major coal using industries and final business and 
household consumers. Once a final rule exists, the final RIA should include this analysis to 
understand the overall effects of the rule on these economic sectors.  Table 4-11 below identifies 
major trends in coal demand over the past five years (2005-2009). 

Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 4-11. 

Table 4-11: U.S. Coal Consumption by Major Sector 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       

 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 

Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: USEIA. 2009.  U.S. coal supply and demand review, 2009. 

The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 

Regional Coal Production Shifts, 2005-2009 TO BE UPDATED W/PRODUCTION SHIFT 
ANALYSIS 

U.S. Energy Information Administration (EIA) data in Table 4-12  indicate a steady shift away 
from Eastern coal supplies and growing reliance on Western supply sources.  This shift has been 
under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 

U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 

Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged. The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 



Table 4-12: Coal Production in the United States 

Area 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Production by Region       

     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 

        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 

        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 

        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 

     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 

     Western  585 619.4 621 633.6 584.5 -0.09 

     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 

          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: USEIA, U.S. coal supply and demand review, 2009. 

Surface and Underground Mining Trends 

Figure 4-2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 



Figure 4-2: Long-Term U.S. Trend in Surface and Underground Mining 

 

NOTE: THE LATEST REGIONAL PRODUCTION SHIFT TABLES FROM THE EIS 
SHOULD BE INSERTED HERE WITH SOME DISCUSSION 

U.S. Coal Consumption.  EIA estimates that coal consumption in the electric power sector grew 
by nearly 5 percent in 2010, primarily the result of higher electricity consumption because of the 
very warm summer.  EIA projects that coal consumption in the electric power sector will 
decrease by 0.7 percent in 2011, as increases in generation from natural gas, nuclear, and wind 
back out coal. In 2012, projected electricity generation increases by 2.5 percent and coal 
consumption in the electric power sector grows by 3.4 percent (U.S. Coal Consumption Growth 
Chart). 

U.S. Coal Supply.  Coal production during the first 6 months of 2010 fell by 2.5 percent from 
the same period last year despite a 5.4-percent increase in U.S. coal consumption.  A drawdown 
in stocks, particularly in the electric power sector, met the demand increase (U.S. Electric Power 
Sector Coal Stocks Chart).  Estimated coal production increases in the second half of 2010 
contributed to 2010 annual growth of 1.0 percent.  EIA projects coal production in 2011 will 
remain relatively flat as coal consumption shows little change (U.S. Annual Coal Production 
Chart). The projected increase in coal consumption in 2012 leads to a forecast 3.6 percent 
increase in coal production. 

U.S. Coal Trade. Strong global demand for coal, particularly metallurgical coal used to produce 
steel, resulted in sharp increases in U.S. coal exports in 2010 to an average of 7.3 percent of 
production.  Metallurgical coal exports nearly doubled in the first half of 2010 compared with the 

0

100,000,000

200,000,000

300,000,000

400,000,000

500,000,000

600,000,000

700,000,000

800,000,000

900,000,000

1
9

4
9

1
9

5
1

1
9

5
3

1
9

5
5

1
9

5
7

1
9

5
9

1
9

6
1

1
9

6
3

1
9

6
5

1
9

6
7

1
9

6
9

1
9

7
1

1
9

7
3

1
9

7
5

1
9

7
7

1
9

7
9

1
9

8
1

1
9

8
3

1
9

8
5

1
9

8
7

1
9

8
9

1
9

9
1

1
9

9
3

1
9

9
5

1
9

9
7

1
9

9
9

2
0

0
1

2
0

0
3

2
0

0
5

2
0

0
7

2
0

0
9

Underground Surface



first half of 2009, and metallurgical coal’s share of total coal exports has grown from 52 percent 
in 2008 to almost 70 percent in 2010.  Flooding in Australia has greatly affected the amount of 
metallurgical coal available on the world market, and EIA expects U.S. metallurgical coal 
exports to increase in 2011 by 7.3 percent. In 2012, forecast U.S. coal exports fall back to more 
recent levels (about 80 million short tons) as other major coal-exporting countries increase their 
supply to the global coal market. 

U.S. Coal Prices.  Coal prices have been rising relatively steadily over the last 10 years 
reflecting longer-term power sector coal contracts initiated during a period of high energy prices, 
rising transportation costs, and increased consumption.  However, EIA expects that the power 
sector coal price will show little change over 2011 and 2012 as coal competes with natural gas 
for market share in the power sector.  The projected power sector-delivered coal price, which 
averaged $2.26 per MMBtu in 2010, averages $2.23 per MMBtu in both 2011 and 2012. 
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From: Jenkins, Josh
To: "John Morgan"; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz Edmondson
Subject: October 8 2010 Conceptual RIA discussion
Date: Friday, October 08, 2010 5:47:02 PM

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based upon
today's conference call.

1. Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in
developing a new set of rule compliance cost estimates on a per ton basis for each of the 7
regions. Please see Table 8-1 in the Draft RIA document for an identification of these regions.
John has agreed to provide Don, Mike and Will with his starting ideas on these estimates this
weekend. We will discuss John's suggestions this weekend by phone and then move forward in
using them in a new set of IMPLAN model runs.

2. New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in
the IMPLAN model to produce new impact numbers on the 7 regions. Mike estimates this work
can be completed no later than end of business on Wednesday. Once the runs are completed and
summary tables for each region are ready, Don will incorporate these tables in the RIA document
and add the appropriate discussion of of the results and their significance will be added by Mike,
Will and Don. 

3. Stream Protection Benefit Measurement: John will send Don the data he has
available on stream miles and cost of restoration, which Don will use in calculating the economic
benefit of stream protection by the rule. No modeling of these benefits will be done at this time.
This will be discussed on a semi quantitative basis as we do not know the footage of streams this
would protect.

4. Other Economic Benefits of the Rule: Other benefits will be identified and added to the
RIA document by don. These will be qualitative in nature only.

5. Baseline Modeling Representing No Change in Coal Production Level in the
Future: Don will work with John to identify key coal mining industry issues and trends that need
to reflected in a discussion of geographic and mining method shifts, which could potentially occur
in part as a result of the rule. No modeling of these shifts is possible at this time. EIA data will be
used to portray the current trends in terms of regional production shifts and the current ratio of
surface mining to underground mining activities and possible future shifts from surface mining to
underground mining in certain states. This discussion will be used in conjunction with the current
baseline economic impact analysis found in Chapter 7 of the RIA report. This baseline reflects
current production levels in the industry.

6. Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed from
the RIA document (all Sections) by Don.

7. Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don will
add qualifying discussion about its assumptions and its implications.

8. Text Edits: Minor edits will be made to the RIA document based upon other comments
provided by John. These will be made by Don.

9. Industry Analysis Linkage with Modeling Work: Don will improve the linkages
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between the coal mining industry analysis in Chapter 5 and the economic modeling work
presented in Chapter 7. These enhancements will demonstrate that the modeling is logically
connected to the industry trends and structure. 

10. Schedule/Deadline: This work will be completed and incorporated into the RIA document
and provided to MACTEC by Friday, October 15th to ensure that the document formatting can be
accomplished and the revised RIA document can be delivered to OSM on October 18th.

If there are any other items/issues not captured or if anyone disagrees with these, please let me
know.
 
Thanks for everyone’s input today. 
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
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From: Jenkins, Josh
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion
Date: Saturday, October 09, 2010 6:36:48 PM

to answer you question, no there is no reason i have changed anything - it is simply how i understood
the call ending. that is why i pressed on going over what we discussed and what .  i do agree that you
have repeatedly stated the impact costs as presented are not supported.  i respect your position but
what has been done is is only a concept at this point; Don has offered to dig more into the this and
offer verbiage to describe this scenario.   we will continue to do that without to see what can be fleshed
out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your email until
now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and illogical.  We
also discussed using the new impact costs to run through. using IMPLAN, to develop a new scenario #1
by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal production
but discussing the regional shifts that could be expected as a result of the rule.  We do not have time to
fully model this scenario for the conceptual RIA but it is a place holder for moiré thorough analysis in the
Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based upon
today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in developing
a new set of rule compliance cost estimates on a per ton basis for each of the 7 regions. Please see
Table 8-1 in the Draft RIA document for an identification of these regions. John has agreed to provide
Don, Mike and Will with his starting ideas on these estimates this weekend. We will discuss John's
suggestions this weekend by phone and then move forward in using them in a new set of IMPLAN
model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in the IMPLAN
model to produce new impact numbers on the 7 regions. Mike estimates this work can be completed no
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later than end of business on Wednesday. Once the runs are completed and summary tables for each
region are ready, Don will incorporate these tables in the RIA document and add the appropriate
discussion of of the results and their significance will be added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available on stream
miles and cost of restoration, which Don will use in calculating the economic benefit of stream
protection by the rule. No modeling of these benefits will be done at this time. This will be discussed on
a semi quantitative basis as we do not know the footage of streams this would protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to the RIA
document by don. These will be qualitative in nature only.
 5.  Baseline Modeling Representing No Change in Coal Production Level in the Future: Don will work
with John to identify key coal mining industry issues and trends that need to reflected in a discussion of
geographic and mining method shifts, which could potentially occur in part as a result of the rule. No
modeling of these shifts is possible at this time. EIA data will be used to portray the current trends in
terms of regional production shifts and the current ratio of surface mining to underground mining
activities and possible future shifts from surface mining to underground mining in certain states. This
discussion will be used in conjunction with the current baseline economic impact analysis found in
Chapter 7 of the RIA report. This baseline reflects current production levels in the industry.
 6.  Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed from the RIA
document (all Sections) by Don.
 7.  Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don will add
qualifying discussion about its assumptions and its implications.
 8.  Text Edits: Minor edits will be made to the RIA document based upon other comments provided by
John. These will be made by Don.
 9.  Industry Analysis Linkage with Modeling Work: Don will improve the linkages between the coal
mining industry analysis in Chapter 5 and the economic modeling work presented in Chapter 7. These
enhancements will demonstrate that the modeling is logically connected to the industry trends and
structure.
 10. Schedule/Deadline: This work will be completed and incorporated into the RIA document and
provided to MACTEC by Friday, October 15th to ensure that the document formatting can be
accomplished and the revised RIA document can be delivered to OSM on October 18th.
If there are any other items/issues not captured or if anyone disagrees with these, please let me know.

Thanks for everyone’s input today.
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web
www.mactec.com<http://www.mactec.com/>
For Official Use Only – Deliberative Process Material
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From: Donald Iannone
To: Jose Sosa
Cc: Jenkins, Josh; Shortelle, Ann
Subject: Re: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 10:27:47 AM

Hi Jose,

Thank you for the reminder. 

We will get this job done right for you and MACTEC on time. You have my commitment.

I hope we can meet in person someday.

Don

----------------

On Oct 10, 2010, at 9:06 AM, Jose Sosa wrote:

all it Is imperative that not even a minute is wasted. This is very time 
sensitive.

Let's come to an agreement and continue forward.

josh of we have flaws we must correct before releasing doc to Osm and 
Omb 

Jose 

Do we need a conference?

Sent from my Verizon Wireless BlackBerry

From: John Morgan <jmorgan@morganworldwide.com>
Date: Sun, 10 Oct 2010 08:43:58 -0400
To: Jenkins, Josh<JLJENKINS@mactec.com>; Jose 
Sosa<jose@polukaiservices.com>; Mike 
Stanwood<r.m.stanwood@gmail.com>; WillBurns<wburns@bgsu.edu>; 
Michael C Carroll<mcarrol@bgsu.edu>; 
Shortelle,Ann<ABSHORTELLE@mactec.com>; Donald 
Iannone<diannone@ix.netcom.com>
Cc: Liz Edmondson<ledmondson@morganworldwide.com>; J. Steven 
Gardner<jsgardner@engrservices.com>; Joe 
Zaluski<jzaluski@engrservices.com>
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is 
significantly different from mine. The work that has been completed to date is not "only a 
concept at this point".  It is a document that is being submitted to the client and will be in 
the public domain.  We can not produce a document that we know has flaws, just writing 
around the issue will not change the omissions / errors in the current Scenario #1 and 

mailto:diannone@ix.netcom.com
mailto:jose@polukaiservices.com
mailto:Joshua.Jenkins@amec.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:jmorgan@morganworldwide.com
mailto:JLJENKINS@mactec.com
mailto:jose@polukaiservices.com
mailto:r.m.stanwood@gmail.com
mailto:wburns@bgsu.edu
mailto:mcarrol@bgsu.edu
mailto:ABSHORTELLE@mactec.com
mailto:diannone@ix.netcom.com
mailto:ledmondson@morganworldwide.com
mailto:jsgardner@engrservices.com
mailto:jzaluski@engrservices.com


just makes a mockery of any additional work we are doing to develop impact costs.  The 
current document does not include any build up of their costs, and these are the sole 
basis for all of the IMPLAN analysis.  Discussions with industry and limited University 
departments is not adequate for the development of this key component of the whole 
document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I 
don't see any point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, 
Ann; Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i 
understood the call ending. that is why i pressed on going over what we discussed and 
what .  i do agree that you have repeatedly stated the impact costs as presented are not 
supported.  i respect your position but what has been done is is only a concept at this 
point; Don has offered to dig more into the this and offer verbiage to describe this 
scenario.   we will continue to do that without to see what can be fleshed out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, 
Ann; Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to 
your email until now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during 
the call yesterday that the impact costs used in the current scenario #1 are unsupportable 
and illogical.  We also discussed using the new impact costs to run through. using 
IMPLAN, to develop a new scenario #1 by region.  The existing scenario #1 will be 
deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case 
coal production but discussing the regional shifts that could be expected as a result of the 
rule.  We do not have time to fully model this scenario for the conceptual RIA but it is a 
place holder for moiré thorough analysis in the Final RIA.
This is the position as of the end of the call, is there any reason that you have changed 
that consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; 
Liz Edmondson
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Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, 
based upon today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan 
in developing a new set of rule compliance cost estimates on a per ton basis for each of 
the 7 regions. Please see Table 8-1 in the Draft RIA document for an identification of 
these regions. John has agreed to provide Don, Mike and Will with his starting ideas on 
these estimates this weekend. We will discuss John's suggestions this weekend by phone 
and then move forward in using them in a new set of IMPLAN model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in 
the IMPLAN model to produce new impact numbers on the 7 regions. Mike estimates this 
work can be completed no later than end of business on Wednesday. Once the runs are 
completed and summary tables for each region are ready, Don will incorporate these 
tables in the RIA document and add the appropriate discussion of of the results and their 
significance will be added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available 
on stream miles and cost of restoration, which Don will use in calculating the economic 
benefit of stream protection by the rule. No modeling of these benefits will be done at this 
time. This will be discussed on a semi quantitative basis as we do not know the footage of 
streams this would protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to 
the RIA document by don. These will be qualitative in nature only.
 5.  Baseline Modeling Representing No Change in Coal Production Level in the Future: 
Don will work with John to identify key coal mining industry issues and trends that need to 
reflected in a discussion of geographic and mining method shifts, which could potentially 
occur in part as a result of the rule. No modeling of these shifts is possible at this time. 
EIA data will be used to portray the current trends in terms of regional production shifts 
and the current ratio of surface mining to underground mining activities and possible 
future shifts from surface mining to underground mining in certain states. This discussion 
will be used in conjunction with the current baseline economic impact analysis found in 
Chapter 7 of the RIA report. This baseline reflects current production levels in the industry.
 6.  Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed 
from the RIA document (all Sections) by Don.
 7.  Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don 
will add qualifying discussion about its assumptions and its implications.
 8.  Text Edits: Minor edits will be made to the RIA document based upon other comments 
provided by John. These will be made by Don.
 9.  Industry Analysis Linkage with Modeling Work: Don will improve the linkages between 
the coal mining industry analysis in Chapter 5 and the economic modeling work presented 
in Chapter 7. These enhancements will demonstrate that the modeling is logically 
connected to the industry trends and structure.
 10. Schedule/Deadline: This work will be completed and incorporated into the RIA 
document and provided to MACTEC by Friday, October 15th to ensure that the document 
formatting can be accomplished and the revised RIA document can be delivered to OSM 
on October 18th.
If there are any other items/issues not captured or if anyone disagrees with these, please 
let me know.

Thanks for everyone’s input today.
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web 
www.mactec.com<http://www.mactec.com/>
For Official Use Only – Deliberative Process Material
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From: Jenkins, Josh
To: jmorgan@morganworldwide.com; jose@polukaiservices.com; r.m.stanwood@gmail.com; WillBurns; Michael C

Carroll; Shortelle, Ann; diannone@ix.netcom.com
Cc: Liz Edmondson; jsgardner@engrservices.com; jzaluski@engrservices.com
Subject: RE: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 9:45:50 AM

Please do proceed.your input is needed. 

Sent via DROID on Verizon Wireless

-----Original message-----

From: John Morgan <jmorgan@morganworldwide.com>
To: Jose Sosa <jose@polukaiservices.com>, "Jenkins, Josh"
<JLJENKINS@mactec.com>, Jose Sosa <jose@polukaiservices.com>, Mike Stanwood
<r.m.stanwood@gmail.com>, WillBurns <wburns@bgsu.edu>, Michael C Carroll
<mcarrol@bgsu.edu>, "Shortelle, Ann" <ABSHORTELLE@mactec.com>, Donald
Iannone <diannone@ix.netcom.com>
Cc: Liz Edmondson <ledmondson@morganworldwide.com>, "J. Steven Gardner"
<jsgardner@engrservices.com>, Joe Zaluski <jzaluski@engrservices.com>
Sent: Sun, Oct 10, 2010 13:16:30 GMT+00:00
Subject: RE: October 8 2010 Conceptual RIA discussion

I am planning on a working call at 2:00 today with Don's team to develop the new Scenario #1
costs.
We spent two hours on Friday's call thrashing out the details and way forward.  I brelieve that
Don's team and I are on the same page.
I am proceeding, as we did yesterday, but NOT if Scenario #1 as currently presented remains
intact.
John

From: Jose Sosa [mailto:jose@polukaiservices.com]
Sent: Sun 10/10/2010 9:06 AM
To: John Morgan; Jenkins, Josh; Jose Sosa; Mike Stanwood; WillBurns; Michael C Carroll;
Shortelle,Ann; Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: Re: October 8 2010 Conceptual RIA discussion

all it Is imperative that not even a minute is wasted. This is very time
sensitive.

Let's come to an agreement and continue forward.

josh of we have flaws we must correct before releasing doc to Osm and Omb

Jose 

Do we need a conference?

Sent from my Verizon Wireless BlackBerry
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From: John Morgan <jmorgan@morganworldwide.com>
Date: Sun, 10 Oct 2010 08:43:58 -0400
To: Jenkins, Josh<JLJENKINS@mactec.com>; Jose
Sosa<jose@polukaiservices.com>; Mike
Stanwood<r.m.stanwood@gmail.com>; WillBurns<wburns@bgsu.edu>;
Michael C Carroll<mcarrol@bgsu.edu>;
Shortelle,Ann<ABSHORTELLE@mactec.com>; Donald
Iannone<diannone@ix.netcom.com>
Cc: Liz Edmondson<ledmondson@morganworldwide.com>; J. Steven
Gardner<jsgardner@engrservices.com>; Joe
Zaluski<jzaluski@engrservices.com>
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is
significantly different from mine. The work that has been completed to date is not "only a
concept at this point".  It is a document that is being submitted to the client and will be in the
public domain.  We can not produce a document that we know has flaws, just writing around
the issue will not change the omissions / errors in the current Scenario #1 and just makes a
mockery of any additional work we are doing to develop impact costs.  The current document
does not include any build up of their costs, and these are the sole basis for all of the
IMPLAN analysis.  Discussions with industry and limited University departments is not
adequate for the development of this key component of the whole document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I don't
see any point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann;
Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i
understood the call ending. that is why i pressed on going over what we discussed and what . 
i do agree that you have repeatedly stated the impact costs as presented are not supported.  i
respect your position but what has been done is is only a concept at this point; Don has
offered to dig more into the this and offer verbiage to describe this scenario.   we will continue
to do that without to see what can be fleshed out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann;
Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion



Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your
email until now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and
illogical.  We also discussed using the new impact costs to run through. using IMPLAN, to
develop a new scenario #1 by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal
production but discussing the regional shifts that could be expected as a result of the rule.  We
do not have time to fully model this scenario for the conceptual RIA but it is a place holder for
moiré thorough analysis in the Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that
consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based
upon today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in
developing a new set of rule compliance cost estimates on a per ton basis for each of the 7
regions. Please see Table 8-1 in the Draft RIA document for an identification of these regions.
John has agreed to provide Don, Mike and Will with his starting ideas on these estimates this
weekend. We will discuss John's suggestions this weekend by phone and then move forward in
using them in a
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From: Jenkins, Josh
To: jmorgan@morganworldwide.com; jose@polukaiservices.com; r.m.stanwood@gmail.com; WillBurns; Michael C

Carroll; Shortelle, Ann; diannone@ix.netcom.com
Cc: Liz Edmondson; jsgardner@engrservices.com; jzaluski@engrservices.com
Subject: Re: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 9:30:53 AM

I don’t see this weekends work as a waste . Irecommend don and jon continue with
data jon is providing.

Sent via DROID on Verizon Wireless

-----Original message-----

From: Jose Sosa <jose@polukaiservices.com>
To: John Morgan <jmorgan@morganworldwide.com>, "Jenkins, Josh"
<JLJENKINS@mactec.com>, Jose Sosa <jose@polukaiservices.com>, Mike Stanwood
<r.m.stanwood@gmail.com>, WillBurns <wburns@bgsu.edu>, Michael C Carroll
<mcarrol@bgsu.edu>, "Shortelle, Ann" <ABSHORTELLE@mactec.com>, Donald
Iannone <diannone@ix.netcom.com>
Cc: Liz Edmondson <ledmondson@morganworldwide.com>, "J. Steven Gardner"
<jsgardner@engrservices.com>, Joe Zaluski <jzaluski@engrservices.com>
Sent: Sun, Oct 10, 2010 13:07:31 GMT+00:00
Subject: Re: October 8 2010 Conceptual RIA discussion

all it Is imperative that not even a minute is wasted. This is very time
sensitive.

Let's come to an agreement and continue forward.

josh of we have flaws we must correct before releasing doc to Osm and Omb

Jose 

Do we need a conference?

Sent from my Verizon Wireless BlackBerry

From: John Morgan <jmorgan@morganworldwide.com>
Date: Sun, 10 Oct 2010 08:43:58 -0400
To: Jenkins, Josh<JLJENKINS@mactec.com>; Jose
Sosa<jose@polukaiservices.com>; Mike
Stanwood<r.m.stanwood@gmail.com>; WillBurns<wburns@bgsu.edu>;
Michael C Carroll<mcarrol@bgsu.edu>;
Shortelle,Ann<ABSHORTELLE@mactec.com>; Donald
Iannone<diannone@ix.netcom.com>
Cc: Liz Edmondson<ledmondson@morganworldwide.com>; J. Steven
Gardner<jsgardner@engrservices.com>; Joe
Zaluski<jzaluski@engrservices.com>
Subject: RE: October 8 2010 Conceptual RIA discussion
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Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is
significantly different from mine. The work that has been completed to date is not "only a
concept at this point".  It is a document that is being submitted to the client and will be in the
public domain.  We can not produce a document that we know has flaws, just writing around
the issue will not change the omissions / errors in the current Scenario #1 and just makes a
mockery of any additional work we are doing to develop impact costs.  The current document
does not include any build up of their costs, and these are the sole basis for all of the
IMPLAN analysis.  Discussions with industry and limited University departments is not
adequate for the development of this key component of the whole document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I don't
see any point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann;
Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i
understood the call ending. that is why i pressed on going over what we discussed and what . 
i do agree that you have repeatedly stated the impact costs as presented are not supported.  i
respect your position but what has been done is is only a concept at this point; Don has
offered to dig more into the this and offer verbiage to describe this scenario.   we will continue
to do that without to see what can be fleshed out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann;
Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your
email until now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and
illogical.  We also discussed using the new impact costs to run through. using IMPLAN, to
develop a new scenario #1 by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal
production but discussing the regional shifts that could be expected as a result of the rule.  We
do not have time to fully model this scenario for the conceptual RIA but it is a place holder for
moiré thorough analysis in the Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that
consensus?
John



From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based
upon today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in
developing a new set of rule compliance cost estimates on a per ton basis for each of the 7
regions. Please see Table 8-1 in the Draft RIA document for an identification of these regions.
John has agreed to provide Don, Mike and Will with his starting ideas on these estimates this
weekend. We will discuss John's suggestions this weekend by phone and then move forward in
using them in a new set of IMPLAN model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in the
IMPLAN model to produce new impact numbers on the 7 regions. Mike estimates this work can
be completed no later than end of business on Wednesday. Once the runs are completed and
summary tables for each region are ready, Don will incorporate these tables in the RIA
document and add the appropriate discussion of of the results and their significance will be
added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available on
stream miles and cost of restoration, which Don will use in calculating the economic benefit of
stream protection by the rule. No modeling of these benefits will be done at this time. This will
be discussed on a semi quantitative basis as we do not know the footage of streams this would
protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to the RIA
document by don. These will be qualitative in nature only.<
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From: John Morgan
To: Jose Sosa; Jenkins, Josh; Jose Sosa; Mike Stanwood; WillBurns; Michael C Carroll; Shortelle, Ann; Donald

Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 9:16:31 AM

I am planning on a working call at 2:00 today with Don's team to develop the new Scenario #1 costs.
We spent two hours on Friday's call thrashing out the details and way forward.  I brelieve that Don's
team and I are on the same page.
I am proceeding, as we did yesterday, but NOT if Scenario #1 as currently presented remains intact.
John

From: Jose Sosa [mailto:jose@polukaiservices.com]
Sent: Sun 10/10/2010 9:06 AM
To: John Morgan; Jenkins, Josh; Jose Sosa; Mike Stanwood; WillBurns; Michael C Carroll; Shortelle,Ann;
Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: Re: October 8 2010 Conceptual RIA discussion

all it Is imperative that not even a minute is wasted. This is very time sensitive.

Let's come to an agreement and continue forward.

josh of we have flaws we must correct before releasing doc to Osm and Omb 

Jose 

Do we need a conference?

Sent from my Verizon Wireless BlackBerry

From: John Morgan <jmorgan@morganworldwide.com>
Date: Sun, 10 Oct 2010 08:43:58 -0400
To: Jenkins, Josh<JLJENKINS@mactec.com>; Jose
Sosa<jose@polukaiservices.com>; Mike Stanwood<r.m.stanwood@gmail.com>;
WillBurns<wburns@bgsu.edu>; Michael C Carroll<mcarrol@bgsu.edu>;
Shortelle,Ann<ABSHORTELLE@mactec.com>; Donald
Iannone<diannone@ix.netcom.com>
Cc: Liz Edmondson<ledmondson@morganworldwide.com>; J. Steven
Gardner<jsgardner@engrservices.com>; Joe Zaluski<jzaluski@engrservices.com>
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is significantly
different from mine. The work that has been completed to date is not "only a concept at this point".  It is
a document that is being submitted to the client and will be in the public domain.  We can not produce
a document that we know has flaws, just writing around the issue will not change the omissions /
errors in the current Scenario #1 and just makes a mockery of any additional work we are doing to
develop impact costs.  The current document does not include any build up of their costs, and these
are the sole basis for all of the IMPLAN analysis.  Discussions with industry and limited University
departments is not adequate for the development of this key component of the whole document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I don't see any
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point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i understood
the call ending. that is why i pressed on going over what we discussed and what .  i do agree that you
have repeatedly stated the impact costs as presented are not supported.  i respect your position but
what has been done is is only a concept at this point; Don has offered to dig more into the this and
offer verbiage to describe this scenario.   we will continue to do that without to see what can be fleshed
out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your email until
now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and illogical.  We
also discussed using the new impact costs to run through. using IMPLAN, to develop a new scenario #1
by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal production
but discussing the regional shifts that could be expected as a result of the rule.  We do not have time to
fully model this scenario for the conceptual RIA but it is a place holder for moiré thorough analysis in the
Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based upon
today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in developing
a new set of rule compliance cost estimates on a per ton basis for each of the 7 regions. Please see
Table 8-1 in the Draft RIA document for an identification of these regions. John has agreed to provide
Don, Mike and Will with his starting ideas on these estimates this weekend. We will discuss John's
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suggestions this weekend by phone and then move forward in using them in a new set of IMPLAN
model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in the IMPLAN
model to produce new impact numbers on the 7 regions. Mike estimates this work can be completed no
later than end of business on Wednesday. Once the runs are completed and summary tables for each
region are ready, Don will incorporate these tables in the RIA document and add the appropriate
discussion of of the results and their significance will be added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available on stream
miles and cost of restoration, which Don will use in calculating the economic benefit of stream
protection by the rule. No modeling of these benefits will be done at this time. This will be discussed on
a semi quantitative basis as we do not know the footage of streams this would protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to the RIA
document by don. These will be qualitative in nature only.
 5.  Baseline Modeling Representing No Change in Coal Production Level in the Future: Don will work
with John to identify key coal mining industry issues and trends that need to reflected in a discussion of
geographic and mining method shifts, which could potentially occur in part as a result of the rule. No
modeling of these shifts is possible at this time. EIA data will be used to portray the current trends in
terms of regional production shifts and the current ratio of surface mining to underground mining
activities and possible future shifts from surface mining to underground mining in certain states. This
discussion will be used in conjunction with the current baseline economic impact analysis found in
Chapter 7 of the RIA report. This baseline reflects current production levels in the industry.
 6.  Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed from the RIA
document (all Sections) by Don.
 7.  Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don will add
qualifying discussion about its assumptions and its implications.
 8.  Text Edits: Minor edits will be made to the RIA document based upon other comments provided by
John. These will be made by Don.
 9.  Industry Analysis Linkage with Modeling Work: Don will improve the linkages between the coal
mining industry analysis in Chapter 5 and the economic modeling work presented in Chapter 7. These
enhancements will demonstrate that the modeling is logically connected to the industry trends and
structure.
 10. Schedule/Deadline: This work will be completed and incorporated into the RIA document and
provided to MACTEC by Friday, October 15th to ensure that the document formatting can be
accomplished and the revised RIA document can be delivered to OSM on October 18th.
If there are any other items/issues not captured or if anyone disagrees with these, please let me know.

Thanks for everyone’s input today.
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web
www.mactec.com<http://www.mactec.com/>
For Official Use Only – Deliberative Process Material
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From: John Morgan
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 8:44:04 AM

Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is significantly
different from mine. The work that has been completed to date is not "only a concept at this point".  It is
a document that is being submitted to the client and will be in the public domain.  We can not produce
a document that we know has flaws, just writing around the issue will not change the omissions /
errors in the current Scenario #1 and just makes a mockery of any additional work we are doing to
develop impact costs.  The current document does not include any build up of their costs, and these
are the sole basis for all of the IMPLAN analysis.  Discussions with industry and limited University
departments is not adequate for the development of this key component of the whole document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I don't see any
point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i understood
the call ending. that is why i pressed on going over what we discussed and what .  i do agree that you
have repeatedly stated the impact costs as presented are not supported.  i respect your position but
what has been done is is only a concept at this point; Don has offered to dig more into the this and
offer verbiage to describe this scenario.   we will continue to do that without to see what can be fleshed
out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your email until
now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and illogical.  We
also discussed using the new impact costs to run through. using IMPLAN, to develop a new scenario #1
by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal production
but discussing the regional shifts that could be expected as a result of the rule.  We do not have time to
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fully model this scenario for the conceptual RIA but it is a place holder for moiré thorough analysis in the
Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based upon
today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in developing
a new set of rule compliance cost estimates on a per ton basis for each of the 7 regions. Please see
Table 8-1 in the Draft RIA document for an identification of these regions. John has agreed to provide
Don, Mike and Will with his starting ideas on these estimates this weekend. We will discuss John's
suggestions this weekend by phone and then move forward in using them in a new set of IMPLAN
model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in the IMPLAN
model to produce new impact numbers on the 7 regions. Mike estimates this work can be completed no
later than end of business on Wednesday. Once the runs are completed and summary tables for each
region are ready, Don will incorporate these tables in the RIA document and add the appropriate
discussion of of the results and their significance will be added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available on stream
miles and cost of restoration, which Don will use in calculating the economic benefit of stream
protection by the rule. No modeling of these benefits will be done at this time. This will be discussed on
a semi quantitative basis as we do not know the footage of streams this would protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to the RIA
document by don. These will be qualitative in nature only.
 5.  Baseline Modeling Representing No Change in Coal Production Level in the Future: Don will work
with John to identify key coal mining industry issues and trends that need to reflected in a discussion of
geographic and mining method shifts, which could potentially occur in part as a result of the rule. No
modeling of these shifts is possible at this time. EIA data will be used to portray the current trends in
terms of regional production shifts and the current ratio of surface mining to underground mining
activities and possible future shifts from surface mining to underground mining in certain states. This
discussion will be used in conjunction with the current baseline economic impact analysis found in
Chapter 7 of the RIA report. This baseline reflects current production levels in the industry.
 6.  Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed from the RIA
document (all Sections) by Don.
 7.  Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don will add
qualifying discussion about its assumptions and its implications.
 8.  Text Edits: Minor edits will be made to the RIA document based upon other comments provided by
John. These will be made by Don.
 9.  Industry Analysis Linkage with Modeling Work: Don will improve the linkages between the coal
mining industry analysis in Chapter 5 and the economic modeling work presented in Chapter 7. These
enhancements will demonstrate that the modeling is logically connected to the industry trends and
structure.
 10. Schedule/Deadline: This work will be completed and incorporated into the RIA document and
provided to MACTEC by Friday, October 15th to ensure that the document formatting can be
accomplished and the revised RIA document can be delivered to OSM on October 18th.
If there are any other items/issues not captured or if anyone disagrees with these, please let me know.

Thanks for everyone’s input today.
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web
www.mactec.com<http://www.mactec.com/>
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From: Jose Sosa
To: John Morgan; Jenkins, Josh; Jose Sosa; Mike Stanwood; WillBurns; Michael C Carroll; Shortelle, Ann; Donald

Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: Re: October 8 2010 Conceptual RIA discussion
Date: Sunday, October 10, 2010 9:07:15 AM

all it Is imperative that not even a minute is wasted. This is very time sensitive.

Let's come to an agreement and continue forward.

josh of we have flaws we must correct before releasing doc to Osm and Omb 

Jose 

Do we need a conference?

Sent from my Verizon Wireless BlackBerry

From: John Morgan <jmorgan@morganworldwide.com>
Date: Sun, 10 Oct 2010 08:43:58 -0400
To: Jenkins, Josh<JLJENKINS@mactec.com>; Jose
Sosa<jose@polukaiservices.com>; Mike Stanwood<r.m.stanwood@gmail.com>;
WillBurns<wburns@bgsu.edu>; Michael C Carroll<mcarrol@bgsu.edu>;
Shortelle,Ann<ABSHORTELLE@mactec.com>; Donald
Iannone<diannone@ix.netcom.com>
Cc: Liz Edmondson<ledmondson@morganworldwide.com>; J. Steven
Gardner<jsgardner@engrservices.com>; Joe Zaluski<jzaluski@engrservices.com>
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I hate to have to repeat all of Friday's conference call but obviously your recollection is significantly
different from mine. The work that has been completed to date is not "only a concept at this point".  It is
a document that is being submitted to the client and will be in the public domain.  We can not produce
a document that we know has flaws, just writing around the issue will not change the omissions /
errors in the current Scenario #1 and just makes a mockery of any additional work we are doing to
develop impact costs.  The current document does not include any build up of their costs, and these
are the sole basis for all of the IMPLAN analysis.  Discussions with industry and limited University
departments is not adequate for the development of this key component of the whole document
If you are going to push to include the existing Scenario #1 and the existing Table 8.1 I don't see any
point in wasting the time of myself, Don, Mike and Will this weekend.
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Sat 10/9/2010 6:36 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

to answer you question, no there is no reason i have changed anything - it is simply how i understood
the call ending. that is why i pressed on going over what we discussed and what .  i do agree that you
have repeatedly stated the impact costs as presented are not supported.  i respect your position but

mailto:jose@polukaiservices.com
mailto:jmorgan@morganworldwide.com
mailto:Joshua.Jenkins@amec.com
mailto:jose@polukaiservices.com
mailto:r.m.stanwood@gmail.com
mailto:wburns@bgsu.edu
mailto:mcarrol@bgsu.edu
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:diannone@ix.netcom.com
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what has been done is is only a concept at this point; Don has offered to dig more into the this and
offer verbiage to describe this scenario.   we will continue to do that without to see what can be fleshed
out.  

   
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: John Morgan [jmorgan@morganworldwide.com]
Sent: Saturday, October 09, 2010 5:19 PM
To: Jenkins, Josh; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Donald
Iannone
Cc: Liz Edmondson; J. Steven Gardner; Joe Zaluski
Subject: RE: October 8 2010 Conceptual RIA discussion

Josh,
I have been working on the mining cost impact and haven’t had a chance to respond to your email until
now.
I agree with all of your comments except for Item #7.  We repeatedly discussed during the call
yesterday that the impact costs used in the current scenario #1 are unsupportable and illogical.  We
also discussed using the new impact costs to run through. using IMPLAN, to develop a new scenario #1
by region.  The existing scenario #1 will be deleted.
Just to clarify, we will have a scenario #2, which consists of maintaining the base case coal production
but discussing the regional shifts that could be expected as a result of the rule.  We do not have time to
fully model this scenario for the conceptual RIA but it is a place holder for moiré thorough analysis in the
Final RIA.
This is the position as of the end of the call, is there any reason that you have changed that consensus?
John

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Friday, October 08, 2010 5:47 PM
To: John Morgan; Jose Sosa; Mike Stanwood; Will Burns; Michael C.Carroll; Shortelle, Ann; Liz
Edmondson
Subject: October 8 2010 Conceptual RIA discussion

All -  Don put together short summary of our agreed upon steps for the conceptual RIA, based upon
today's conference call.

 1.  Cost Estimates for the New Scenario: Don, Mike and Will will work with John Morgan in developing
a new set of rule compliance cost estimates on a per ton basis for each of the 7 regions. Please see
Table 8-1 in the Draft RIA document for an identification of these regions. John has agreed to provide
Don, Mike and Will with his starting ideas on these estimates this weekend. We will discuss John's
suggestions this weekend by phone and then move forward in using them in a new set of IMPLAN
model runs.
 2.  New Scenario Modeling with IMPLAN: Mike and Will will work with John's estimates in the IMPLAN
model to produce new impact numbers on the 7 regions. Mike estimates this work can be completed no
later than end of business on Wednesday. Once the runs are completed and summary tables for each
region are ready, Don will incorporate these tables in the RIA document and add the appropriate
discussion of of the results and their significance will be added by Mike, Will and Don.
 3.  Stream Protection Benefit Measurement: John will send Don the data he has available on stream
miles and cost of restoration, which Don will use in calculating the economic benefit of stream
protection by the rule. No modeling of these benefits will be done at this time. This will be discussed on
a semi quantitative basis as we do not know the footage of streams this would protect.
 4.  Other Economic Benefits of the Rule: Other benefits will be identified and added to the RIA
document by don. These will be qualitative in nature only.
 5.  Baseline Modeling Representing No Change in Coal Production Level in the Future: Don will work
with John to identify key coal mining industry issues and trends that need to reflected in a discussion of

mailto:JLJENKINS@mactec.com


geographic and mining method shifts, which could potentially occur in part as a result of the rule. No
modeling of these shifts is possible at this time. EIA data will be used to portray the current trends in
terms of regional production shifts and the current ratio of surface mining to underground mining
activities and possible future shifts from surface mining to underground mining in certain states. This
discussion will be used in conjunction with the current baseline economic impact analysis found in
Chapter 7 of the RIA report. This baseline reflects current production levels in the industry.
 6.  Existing Scenario 2: The existing Scenario 2 (Transportation premium) will be removed from the RIA
document (all Sections) by Don.
 7.  Existing Scenario 1: The existing Scenario 1 in the RIA document will remain, but Don will add
qualifying discussion about its assumptions and its implications.
 8.  Text Edits: Minor edits will be made to the RIA document based upon other comments provided by
John. These will be made by Don.
 9.  Industry Analysis Linkage with Modeling Work: Don will improve the linkages between the coal
mining industry analysis in Chapter 5 and the economic modeling work presented in Chapter 7. These
enhancements will demonstrate that the modeling is logically connected to the industry trends and
structure.
 10. Schedule/Deadline: This work will be completed and incorporated into the RIA document and
provided to MACTEC by Friday, October 15th to ensure that the document formatting can be
accomplished and the revised RIA document can be delivered to OSM on October 18th.
If there are any other items/issues not captured or if anyone disagrees with these, please let me know.

Thanks for everyone’s input today.
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web
www.mactec.com<http://www.mactec.com/>
For Official Use Only – Deliberative Process Material

mailto:jljenkins@mactec.com
http://www.mactec.com/


From: Jenkins, Josh
To: Shortelle, Ann
Subject: FW: Memo Responding to OSM Comments
Date: Thursday, November 04, 2010 6:08:09 AM
Attachments: DTIA Response OSM RIA Comments(11-3-10).docx

Hey Ann- see attached - do you have time today to discuss?
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: Don Iannone [diannone@ix.netcom.com]
Sent: Thursday, November 04, 2010 12:12 AM
To: Jenkins, Josh
Cc: Mike Carroll; wburns@bgsu.edu
Subject: Memo Responding to OSM Comments

Josh,

As promised, here is our memo.

I am in meetings until 2 PM or so Thursday and will be driving back to Cleveland after that. If you see
the need to make some "tweaks" to the memo, please feel free to do so. I may not have a chance to
do any revisions to the memo myself before Friday morning and we have our call at 10 AM. It is best to
send this memo to the OSM folks so they have some preparation for the call. Thanks.

Don

Don Iannone

mailto:/O=MACTEC/OU=CORPORATE/CN=RECIPIENTS/CN=JLJENKINS
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Donald T. Iannone & Associates

Two Bratenahl Place

Suite 14D

Bratenahl, Ohio 44108

Phone: 440-668-1686



Memorandum



November 3, 2010



To: 	Josh Jenkins, MACTEC



cc: 	Michael Carroll, Will Burns,



From: 	Don Iannone, Donald T. Iannone & Associates



Re:	OSM Comments on Conceptual RIA



The RIA study team has reviewed carefully the various comments provided by OSM staff on the RIA document.  This memorandum provides a response to these comments, and outlines a proposed strategy to address them through modest revisions to the Conceptual RIA document.



General Responses



1. Our Commitment: From the start, we have been committed to serve both MACTEC and OSM in the best way possible given the information, time, and budget resources available to us. We remain committed to helping OSM achieve its overall rulemaking objective. To uphold this commitment moving forward, we will need more direct help from OSM in addressing many of its comments. These assistance needs are described in this memorandum.



2. Rulemaking Requirements and Work Process: Typically, an RIA is prepared on a final rule, and it follows an EIS. This was not the case with this RIA, which was prepared in advance of the EIS at OSM’s request to move its rulemaking process forward. Several of the technical issues raised in OSM comments, such as measurement of stream miles to be protected by the rule, are issues that must be addressed first in the EIS and then in the RIA. Also, the analysis of the economic benefits of the rule from an environmental protection and natural resource management standpoint hinge on the identification and quantification of these benefits in an environmental sense in the EIS. We recognize the need for an improved identification and measurement of the economic benefits of the rule, but our ability to quantify these benefits to any significant degree is not possible given the information and time available to us at this stage. Comments offered by both Cheryl Sylvester and Andy DeVito point to these types of issues.



3. Conceptual Nature of the RIA: This is a “conceptual” RIA, which analyzes the economic impacts of the “proposed” Stream Protection Rule (SPR). The many uncertainties associated with the rule have both limited and complicated our ability to produce a more exact measurement of the economic costs and benefits of the proposed rule. Many of the questions and comments offered by OSM cannot be addressed definitively in the RIA document until the EIS has been completed and a “final” rule exists. We are confident that the RIA prepared on the final rule, which will have the benefit of the information and knowledge produced by the EIS, will be better able to estimate the economic costs and benefits of the rule. As a final point in this regard, it is not reasonable to view this conceptual RIA as the equivalent of a RIA on a final rule. This is at best an “interim” analysis providing best available information on the economic impacts of the SPR. 



4. Scope: We were asked to undertake an RIA that was narrowly focused on an analysis of the economic impacts of the proposed rule on the coal mining industry and coal mining areas. Our document was developed in response to that scope. We did the best we could with the very limited information available to us in a very limited timeframe. We worked extremely hard to be responsive to both MACTEC and OSM’s prescribed deadlines. The scope of this conceptual RIA does not include many of the typical components of a “complete” RIA, as described in Andy DeVito’s comments. 



5. Data and Assumptions: We encountered several significant obstacles in our work effort, principally those related to scant hard data and information about the economic costs and benefits of the various elements of the proposed rule. In the absence of this hard data and information, we made “as reasonable as possible” assumptions to guide on economic modeling work. Many of Harry Payne’s comments about the assumptions used in modeling Scenario One relate to the assumptions and analysis provided to us by John Morgan from Morgan Worldwide. We believe John Morgan provided a defensible methodology for the modeling work, given where the rulemaking process stands at this point.



Specific Responses



1. John Craynon’s Submissions:



a. We will review the various reports sent to us by John. Some we have read and others we have not. Where appropriate we will add references and some discussion of them in the revised RIA document.



2. Cheryl Sylvester’s Comments: 



a. We will rewrite the executive summary and attempt to address the issues raised. 

i. OSM’s assistance will be needed in helping us articulate the environmental and economic benefits of the rule. Does OSM have data we might use in estimating these benefits? 

ii. We will also need OSM’s assistance in formulating reasonable assumptions that help us to allocate the estimated $1.4 billion economic impact across a defined future timeframe. How does OSM foresee the rule’s implementation and application over the next decade? Can this vision provide guidance to us in allocating these economic impacts over time? 

iii. We will improve the table and text to reflect the time periods for which impacts are estimated/projected.

iv. Changes made in the executive summary will be carried through to other parts of the RIA document.



3. Harry Payne’s Comments:



a. We have no more detailed data or analysis on the assumptions and calculations prepared by John Morgan in Appendix L of the RIA. The assumptions and numbers developed by John Morgan are considered reasonable. We do not see a strategy at this time for producing better cost estimates. Given the vast differences in operating conditions and mining economics across coal mines and coal mining areas, it is extremely difficult to estimate rule compliance costs across the U.S.



b. We will see if there is an improved way to handle the tax impact issues raised. Again, many of the defining factors, such as impacts of the rule on coal production in the coal-producing regions, must be analyzed before more precise tax impact numbers can be produced. It is one thing to analyze the tax impacts of the coal mining industry as it exists today in a single state, and it is quite another to analyze the tax impacts of a “proposed” rule on 25 coal-producing states. A detailed analysis of these tax impacts could easily have taken the time and budget allotted to the conceptual RIA.



c. We would agree with Harry Payne’s point about the “true” benefits and costs of the coal mining industry. We will cite the studies he shared with us and add some text discussing these issues. An improved measurement of the economic costs and benefits of the final SPR will be possible in the final RIA.



d. We will reference and discuss the key findings of the two cost studies provided by Harry in the revised RIA document. We wish these had been given to us at the beginning of the study process. 



4. Andy DeVito’s Comments:



a. As mentioned earlier, a number of the comments offered refer to a more traditional and complete RIA. The scope of this conceptual RIA is much more limited. A detailed and robust analysis of the rule’s economic costs and benefits will be possible when the EIS has been completed and the final rule exists. Simply put, we did the best we could with the information and resources available to us.



b. We will attempt to use the tables provided to us in Andy’s comments. For the reasons cited earlier, hard numbers, especially on economic benefits, are unlikely in the conceptual RIA. We can try to work with the tables and provide what is possible to Andy. We will need a great deal of help from OSM in filling in many of the cells in the tables. We are strongest with cost impact data. Benefit impact data is very limited and only qualitative n nature. We have no information or data on transfers. 



c. We will attempt to expand upon the small business impact analysis of the RIA. We are open to OSM’s ideas on how to approach this. We will look at the U.S. Census County Business Pattern data to identify the number of small mines that may be impacted by the SPR.



d. Finally, we will endeavor to add more qualitative information pointing to the economic benefits of the rule. As noted, there are often significant limitations to this qualitative information. 



5. Response to Dennis Rice’s Comments:



a. We will clarify the timeframe issue raised by Dennis and echoed by other OSM reviewers. Once again, we will need OSM’s help in breaking down the $1.4 billion impact over the next decade.



b. The correction in Table ES-10 will be made.



c. We will find an improved way to label the tables relative to the negative impact numbers.



d. We do not see a defensible way at this point in time to estimate changes in coal production by region or mining method. John Morgan and others attempted a “back of the envelope” estimate of possible regional shifts. This is a very complex issue for which no supporting data exists. We suggest that for the final RIA the Delphi Technique be used to create a consensus outlook on regional production shifts and mining method shifts related to the rule. The Delphi Technique is a consensus building technique used widely in forecasting future industry and economic conditions. This technique has been used extensively by automotive industry experts to develop a consensus outlook on production by product, market and underlying technology base. The technique could help in developing a future outlook and reasonable assumptions in various areas related to the final RIA.



e. Both Dennis Rice and Andy DeVito have raised issues about the analysis of other “alternatives.” Our scope of work asked us to examine just one rule alternative: the proposed preferred rule. We have included three possible scenarios and a baseline analysis in the conceptual RIA. Given information, time and budget, additional modeling or in depth analysis of alternatives is not possible at this time. It is not even clear that the effort is worthwhile given the conceptual nature of this RIA. 



Next Steps



1. We have a conference call scheduled for this Friday at 10:00 AM to discuss the OSM comments on the RIA document. In preparation for the call, we suggest that everyone read this memorandum outlining our responses to the OSM comments, and the most effective way to address these comments in a revised RIA document.



2. We are mindful of the rulemaking schedule, and will work to provide a revised RIA document in a reasonable amount of time. We see two schedule options reflecting different levels of effort. Both options assume that we can get the data and other inputs from OSM and other sources in a timely manner. These estimates are based upon our immediate review of the OSM comments. They may change in light of our Friday conference call.



a. Option 1: Our rough guess is that we will need 2-3 days work by Don Iannone and Mike Carroll if the revisions do not require any major document changes or new analysis. As far as a delivery date, the earliest delivery to MACTEC with the 2-3 day work effort would be end of business next Thursday, Nov 11.



b. Option 2: If more major changes are required, then we are looking at a 4-5-work day effort by both Don Iannone and Mike Carroll. If a 4-5 day work effort is required, then we are looking at delivery to MACTEC by end of business on Thursday, Nov 18.



 





1





 


1


 


Donald T. Iannone & Associates


 


Two Bratenahl Place


 


Suite 14D


 


Bratenahl, Ohio 44108


 


Phone: 440


-


668


-


1686


 


 


Memorandum


 


 


November 3, 2010


 


 


To: 


 


Josh Jenkins, MACTEC


 


 


cc: 


 


Michael Carroll, Will Burns,


 


 


From: 


 


Don Iannone, Donald T. Iannone & Associates


 


 


Re:


 


OSM 


Comments on Conceptual RIA


 


 


The RIA stud


y 


team has reviewed carefully the various comments provided by OSM staff 


on the RIA document.  This memorandum provides a response to these comments, and 


outlines a proposed str


ategy to address them through 


modest 


revision


s


 


to the Co


nceptual 


RIA document.


 


 


General Responses


 


 


1.


 


Our Commitment


: From the start, we have been committed to serve both 


MACTEC and OSM in the best way possible given the information, time, and 


budget resources available to us. We remain committed to helping OSM ac


hieve 


its overall rulemaking objective. To uphold this commitment


 


moving forward


, we 


will need more direct help from OSM in addressing many of its comments. 


These 


ass


istance nee


ds are described 


in this memorandum.


 


 


2.


 


Rulemaking Requirements and Work Process


: Typically, an RIA is prepared 


on a final rule, and it follows an EIS. This was not the case with this RIA, which 


was prepared in advance of the EIS at OSM’s request to move its rulemaking 


pro


cess forward. Several of the technical issues raised in OSM comments, such as 


measurement of stream miles to be protected by the rule, are issues that must be 


addressed first in the EIS and then in the RIA. Also, the analysis of 


the 


economic 


benefits of the ru


le from an environmental protection and natural resource 


ma


nagement standpoint hinge on 


the 


identification and quantification of these 


benefits in an environmental sense in the EIS. We recognize the need for an 


improved identification and measurement of the


 


economic benefits of the rule, but 


our ability to quantify these benefits 


to any significant degree 


is not possible 


given the information and time available to us at this stage. Comments offered by 


both Cheryl Sylvester and Andy DeVito point to these types of issues.


 


 




 1 

Donald T. Iannone & Associates 
Two Bratenahl Place 
Suite 14D 
Bratenahl, Ohio 44108 
Phone: 440-668-1686 

 
Memorandum 
 
November 3, 2010 
 
To:  Josh Jenkins, MACTEC 
 
cc:  Michael Carroll, Will Burns, 
 
From:  Don Iannone, Donald T. Iannone & Associates 
 
Re: OSM Comments on Conceptual RIA 
 
The RIA study team has reviewed carefully the various comments provided by OSM staff 
on the RIA document.  This memorandum provides a response to these comments, and 
outlines a proposed strategy to address them through modest revisions to the Conceptual 
RIA document. 
 
General Responses 
 

1. Our Commitment: From the start, we have been committed to serve both 
MACTEC and OSM in the best way possible given the information, time, and 
budget resources available to us. We remain committed to helping OSM achieve 
its overall rulemaking objective. To uphold this commitment moving forward, we 
will need more direct help from OSM in addressing many of its comments. These 
assistance needs are described in this memorandum. 

 
2. Rulemaking Requirements and Work Process: Typically, an RIA is prepared 

on a final rule, and it follows an EIS. This was not the case with this RIA, which 
was prepared in advance of the EIS at OSM’s request to move its rulemaking 
process forward. Several of the technical issues raised in OSM comments, such as 
measurement of stream miles to be protected by the rule, are issues that must be 
addressed first in the EIS and then in the RIA. Also, the analysis of the economic 
benefits of the rule from an environmental protection and natural resource 
management standpoint hinge on the identification and quantification of these 
benefits in an environmental sense in the EIS. We recognize the need for an 
improved identification and measurement of the economic benefits of the rule, but 
our ability to quantify these benefits to any significant degree is not possible 
given the information and time available to us at this stage. Comments offered by 
both Cheryl Sylvester and Andy DeVito point to these types of issues. 
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3. Conceptual Nature of the RIA: This is a “conceptual” RIA, which analyzes the 
economic impacts of the “proposed” Stream Protection Rule (SPR). The many 
uncertainties associated with the rule have both limited and complicated our 
ability to produce a more exact measurement of the economic costs and benefits 
of the proposed rule. Many of the questions and comments offered by OSM 
cannot be addressed definitively in the RIA document until the EIS has been 
completed and a “final” rule exists. We are confident that the RIA prepared on the 
final rule, which will have the benefit of the information and knowledge produced 
by the EIS, will be better able to estimate the economic costs and benefits of the 
rule. As a final point in this regard, it is not reasonable to view this conceptual 
RIA as the equivalent of a RIA on a final rule. This is at best an “interim” analysis 
providing best available information on the economic impacts of the SPR.  
 

4. Scope: We were asked to undertake an RIA that was narrowly focused on an 
analysis of the economic impacts of the proposed rule on the coal mining industry 
and coal mining areas. Our document was developed in response to that scope. 
We did the best we could with the very limited information available to us in a 
very limited timeframe. We worked extremely hard to be responsive to both 
MACTEC and OSM’s prescribed deadlines. The scope of this conceptual RIA 
does not include many of the typical components of a “complete” RIA, as 
described in Andy DeVito’s comments.  

 
5. Data and Assumptions: We encountered several significant obstacles in our 

work effort, principally those related to scant hard data and information about the 
economic costs and benefits of the various elements of the proposed rule. In the 
absence of this hard data and information, we made “as reasonable as possible” 
assumptions to guide on economic modeling work. Many of Harry Payne’s 
comments about the assumptions used in modeling Scenario One relate to the 
assumptions and analysis provided to us by John Morgan from Morgan 
Worldwide. We believe John Morgan provided a defensible methodology for the 
modeling work, given where the rulemaking process stands at this point. 

 
Specific Responses 
 

1. John Craynon’s Submissions: 
 

a. We will review the various reports sent to us by John. Some we have read 
and others we have not. Where appropriate we will add references and 
some discussion of them in the revised RIA document. 

 
2. Cheryl Sylvester’s Comments:  

 
a. We will rewrite the executive summary and attempt to address the issues 

raised.  
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i. OSM’s assistance will be needed in helping us articulate the 
environmental and economic benefits of the rule. Does OSM have 
data we might use in estimating these benefits?  

ii. We will also need OSM’s assistance in formulating reasonable 
assumptions that help us to allocate the estimated $1.4 billion 
economic impact across a defined future timeframe. How does 
OSM foresee the rule’s implementation and application over the 
next decade? Can this vision provide guidance to us in allocating 
these economic impacts over time?  

iii. We will improve the table and text to reflect the time periods for 
which impacts are estimated/projected. 

iv. Changes made in the executive summary will be carried through to 
other parts of the RIA document. 

 
3. Harry Payne’s Comments: 

 
a. We have no more detailed data or analysis on the assumptions and 

calculations prepared by John Morgan in Appendix L of the RIA. The 
assumptions and numbers developed by John Morgan are considered 
reasonable. We do not see a strategy at this time for producing better cost 
estimates. Given the vast differences in operating conditions and mining 
economics across coal mines and coal mining areas, it is extremely 
difficult to estimate rule compliance costs across the U.S. 
 

b. We will see if there is an improved way to handle the tax impact issues 
raised. Again, many of the defining factors, such as impacts of the rule on 
coal production in the coal-producing regions, must be analyzed before 
more precise tax impact numbers can be produced. It is one thing to 
analyze the tax impacts of the coal mining industry as it exists today in a 
single state, and it is quite another to analyze the tax impacts of a 
“proposed” rule on 25 coal-producing states. A detailed analysis of these 
tax impacts could easily have taken the time and budget allotted to the 
conceptual RIA. 

 
c. We would agree with Harry Payne’s point about the “true” benefits and 

costs of the coal mining industry. We will cite the studies he shared with 
us and add some text discussing these issues. An improved measurement 
of the economic costs and benefits of the final SPR will be possible in the 
final RIA. 

 
d. We will reference and discuss the key findings of the two cost studies 

provided by Harry in the revised RIA document. We wish these had been 
given to us at the beginning of the study process.  

 
4. Andy DeVito’s Comments: 
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a. As mentioned earlier, a number of the comments offered refer to a more 
traditional and complete RIA. The scope of this conceptual RIA is much 
more limited. A detailed and robust analysis of the rule’s economic costs 
and benefits will be possible when the EIS has been completed and the 
final rule exists. Simply put, we did the best we could with the information 
and resources available to us. 
 

b. We will attempt to use the tables provided to us in Andy’s comments. For 
the reasons cited earlier, hard numbers, especially on economic benefits, 
are unlikely in the conceptual RIA. We can try to work with the tables and 
provide what is possible to Andy. We will need a great deal of help from 
OSM in filling in many of the cells in the tables. We are strongest with 
cost impact data. Benefit impact data is very limited and only qualitative n 
nature. We have no information or data on transfers.  

 
c. We will attempt to expand upon the small business impact analysis of the 

RIA. We are open to OSM’s ideas on how to approach this. We will look 
at the U.S. Census County Business Pattern data to identify the number of 
small mines that may be impacted by the SPR. 

 
d. Finally, we will endeavor to add more qualitative information pointing to 

the economic benefits of the rule. As noted, there are often significant 
limitations to this qualitative information.  

 
5. Response to Dennis Rice’s Comments: 

 
a. We will clarify the timeframe issue raised by Dennis and echoed by other 

OSM reviewers. Once again, we will need OSM’s help in breaking down 
the $1.4 billion impact over the next decade. 
 

b. The correction in Table ES-10 will be made. 
 

c. We will find an improved way to label the tables relative to the negative 
impact numbers. 
 

d. We do not see a defensible way at this point in time to estimate changes in 
coal production by region or mining method. John Morgan and others 
attempted a “back of the envelope” estimate of possible regional shifts. 
This is a very complex issue for which no supporting data exists. We 
suggest that for the final RIA the Delphi Technique be used to create a 
consensus outlook on regional production shifts and mining method shifts 
related to the rule. The Delphi Technique is a consensus building 
technique used widely in forecasting future industry and economic 
conditions. This technique has been used extensively by automotive 
industry experts to develop a consensus outlook on production by product, 
market and underlying technology base. The technique could help in 
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developing a future outlook and reasonable assumptions in various areas 
related to the final RIA. 

 
e. Both Dennis Rice and Andy DeVito have raised issues about the analysis 

of other “alternatives.” Our scope of work asked us to examine just one 
rule alternative: the proposed preferred rule. We have included three 
possible scenarios and a baseline analysis in the conceptual RIA. Given 
information, time and budget, additional modeling or in depth analysis of 
alternatives is not possible at this time. It is not even clear that the effort is 
worthwhile given the conceptual nature of this RIA.  

 
Next Steps 
 

1. We have a conference call scheduled for this Friday at 10:00 AM to discuss the 
OSM comments on the RIA document. In preparation for the call, we suggest that 
everyone read this memorandum outlining our responses to the OSM comments, 
and the most effective way to address these comments in a revised RIA document. 
 

2. We are mindful of the rulemaking schedule, and will work to provide a revised 
RIA document in a reasonable amount of time. We see two schedule options 
reflecting different levels of effort. Both options assume that we can get the data 
and other inputs from OSM and other sources in a timely manner. These estimates 
are based upon our immediate review of the OSM comments. They may change in 
light of our Friday conference call. 

 
a. Option 1: Our rough guess is that we will need 2-3 days work by Don 

Iannone and Mike Carroll if the revisions do not require any major 
document changes or new analysis. As far as a delivery date, the earliest 
delivery to MACTEC with the 2-3 day work effort would be end of 
business next Thursday, Nov 11. 
 

b. Option 2: If more major changes are required, then we are looking at a 4-
5-work day effort by both Don Iannone and Mike Carroll. If a 4-5 day 
work effort is required, then we are looking at delivery to MACTEC by 
end of business on Thursday, Nov 18. 

 
  



From: John Maxwell
To: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; Edmundo Laporte; J Steven Gardner; Jaque

Mitchell; Jeff Baird; Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John
Maxwell; Jose Sosa; Kathy Kelly; Liz Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: FW: Stream Impact
Date: Friday, December 10, 2010 10:52:29 AM
Attachments: Stream Impact.xlsx

Surrogate stream metrics from John Morgan.
 
From: John Morgan [mailto:jmorgan@morganworldwide.com] 
Sent: Friday, December 10, 2010 9:52 AM
To: John Maxwell; J Steven Gardner; Mike Stanwood; Jenkins, Josh
Cc: Donald Iannone; Liz Edmondson
Subject: Stream Impact
 
I don’t know if this logic will suffice, but in the absence of the requested CoE data I have come up
with a rough surrogate.
Using an assumption on the stream density (ft per permit acre) I have calculated the current stream
impact per annum and then used that to develop a stream impact per ton for each region.  Using
the redistribution of coal production under Alternative #5 this produces a new stream impact.
This approach shows that the base case has an annual impact of 3,657,700 ft and the proposed
alternative an impact of 2,731,254 ft a reduction of about 25%.
I am open to all suggestions
John

mailto:JMaxwell@polukaiservices.com
mailto:spr@engrservices.com
mailto:CBari@PoluKaiServices.com
mailto:dbell@plexsci.com
mailto:dmynear@engrservices.com
mailto:elaporte@engrservices.com
mailto:jsgardner@engrservices.com
mailto:jaque@polukaiservices.com
mailto:jaque@polukaiservices.com
mailto:jbaird@engrservices.com
mailto:Joshua.Jenkins@amec.com
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mailto:jmorgan@morganworldwide.com
mailto:jzaluski@engrservices.com
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mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:RSinger@ene.com

Base Case

				Total Stream Impact

				Base Case

						Surface Permitted Acres		Ft / Acre		Total Stream Length		Annual Stream Impact				Annual Surface Tonnage				Stream Impact per Surface Ton

						Acres				Ft		Ft		Miles		(,000 tons)				ft/Ton

				N Rocky Mountain / Great Plains		562,200		5		2,811,000		281,100		53.2		538,387				0.52

				Appalachian Basin		1,107,160		20		22,143,200		2,214,320		419.4		149,376				14.82

				Illinois Basin		254,880		15		3,823,200		382,320		72.4		34,266				11.16

				Colorado Plateau		119,690		10		1,196,900		119,690		22.7		34,283				3.49

				Gulf Region		409,920		15		6,148,800		614,880		116.5		54,099				11.37

				Other Western Interior		30,790		10		307,900		30,790		5.8		1,499				20.54

				Northwest		7,300		20		146,000		14,600		2.8		1,477				9.88

												3,657,700				813,387

				Permit Life		10		years





Alt #5

				Total Stream Impact

				Alternative #5

						Annual Stream Impact		Annual Surface Tonnage				Stream Impact per Ton

						Ft						ft/Ton

				N Rocky Mountain / Great Plains		322,928		618,499				0.52

				Appalachian Basin		1,504,616		101,500				14.82

				Illinois Basin		301,250		27,000				11.16

				Colorado Plateau		115,211		33,000				3.49

				Gulf Region		477,365		42,000				11.37

				Other Western Interior		0		0				20.54

				Northwest		9,885		1,000				9.88

						2,731,254		822,999

				Permit Life





Coal Production - Alt #5

								Production (Million Short Tons)

				Region						Underground (Million Tons)		Surface (Million Tons)		Total (Million Tons)		Heat Content (Trillion Btu)

				Alternative 5		1		Northern Rocky Mountains and Great Plains		4.21		618.50		622.71		10,665

						2		Appalachian Basin		219.86		101.50		321.36		7,907

						3		Illinois Basin		74.22		27.00		101.22		2,271

						4		Colorado Plateau		55.37		33.00		88.37		1,898

						5		Gulf Region		12.28		42.00		54.28		714

						6		Other Western Interior		- 0		- 0		- 0		- 0

						7		Northwest		- 0		1.00		1.00		15

								Total		365.95		823.00		1,188.95		23,470





Permit Acres

								Permitted Acreage				Subtotal

				Region		State		Surface		Underground		Surface		Underground



				N Rocky		Wyo		395,840		5,270

						Mont		59,900		6,400

						N. Dak		106,460		0		562,200		11,670



				App. Basin		WV		269,950		31,160

						Ky - East		436,230		933,450								Assumed 90% of surface in E Ky.  70 % of underground

						Pa		295,800		47,700

						Oh		9,120		590

						Virg		64,560		7,440

						Mary		4,150		940

						Tenn		27,350		1,270		1,107,160		1,022,550



				Illinois Bas		Ind		194,710		7,480

						Ill		11,700		22,600

						Ky-West		48,470		400,050		254,880		430,130				Assumed 10% of surface in W Ky.  30 % of underground



				Col. Plateau		Col		45,100		118,800

						NM		74,150		13,220

						Ariz												No information thru 2000

						Ut		440		1,790		119,690		133,810



				Gulf Reg.		Tx		285,600		0

						Al		75,370		11,460								used 2010 report - no infor for 2009

						LA		41,930		0								used 2010 report - no infor for 2009

						Miss		5,800		0								used 2010 report - no infor for 2009

						Ark		1,220		120		409,920		11,580



				Other West		Ok		21,600		300

						Missouri		6,050		0

						Kan		3,140		0		30,790		300



				Northwest		Alaska		7,300		1,250

						Wash				0		7,300		1,250				14,820 ac.Excluded as no 2008 onward production













Stream Density

		Surface Mining

										Intermittent / Perenial Ft per permit acre

						N Rocky Mountain / Great Plains				5

						Appalachian Basin				20

						Illinois Basin				15

						Colorado Plateau				10

						Gulf Region				15

						Other Western Interior				10

						Northwest				20

				Average permit life						10		years





Production Distribution



				Report No: DOE/EIA 0584 (2008)

				Data For: 2008

				Report Released: September 2009



				Region		Coal-Producing 		Underground		Surface		Production				Subtotal

																Underground		Surface		Total



				N Rocky Mountain / Great Plains		Wyoming 		3,501		464,143		467,644

						Montana 		168		44,617		44,785

						North Dakota 				29,627		29,627

																3,669		538,387		542,056



				Appalachian Basin		West Virginia		88,369		69,409		157,778

						Kentucky - East		44,143		46,116		90,259

						Pennsylvania		53,318		12,095		65,413

						Ohio 		17,053		9,198		26,251

						Virginia 		15,806		8,907		24,713

						Maryland 		753		2,107		2,860

						Tennessee 		789		1,544		2,333

																220,231		149,376		369,607



				Illinois Basin		Indiana 		12,223		23,670		35,893

						Illinois 		27,055		5,863		32,918

						Kentucky - West		25,331		4,733		30,064

																64,609		34,266		98,875



				Colorado Plateau		Colorado 		24,370		7,659		32,029

						New Mexico 		7,046		18,599		25,645

						Arizona 				8,025		8,025

						Utah 		24,365				24,365

																55,781		34,283		90,064



				Gulf Region		Texas 				39,017		39,017

						Alabama 		12,281		8,330		20,611

						Louisiana 				3,843		3,843

						Mississippi 				2,842		2,842

						Arkansas 		2		67		69

																12,283		54,099		66,382



				Other Western Interior		Oklahoma 		441		1,023		1,464

						Missouri 				247		247

						Kansas 				229		229

																441		1,499		1,940



				Northwest		Alaska 				1,477		1,477

						Washington 						0

																0		1,477		1,477



				TOTAL				357,014		813,387		1,170,401









Total Stream Impact
Base Case

Surface 
Permitted Acres

Ft / Acre
Total 

Stream 
Length

Acres Ft Ft Miles
N Rocky Mountain / Great Plains 562,200 5 2,811,000 281,100 53.2
Appalachian Basin 1,107,160 20 22,143,200 2,214,320 419.4
Illinois Basin 254,880 15 3,823,200 382,320 72.4
Colorado Plateau 119,690 10 1,196,900 119,690 22.7
Gulf Region 409,920 15 6,148,800 614,880 116.5
Other Western Interior 30,790 10 307,900 30,790 5.8
Northwest 7,300 20 146,000 14,600 2.8

3,657,700

Permit Life 10 years

Annual Stream Impact



Annual Surface 
Tonnage

Stream Impact 
per Surface Ton

(,000 tons) ft/Ton
538,387 0.52
149,376 14.82
34,266 11.16
34,283 3.49
54,099 11.37

1,499 20.54
1,477 9.88

813,387



Total Stream Impact
Alternative #5

Annual 
Stream 
Impact

Annual 
Surface 
Tonnage

Stream 
Impact 
per Ton

Ft ft/Ton
N Rocky Mountain / Great Plains 322,928 618,499 0.52
Appalachian Basin 1,504,616 101,500 14.82
Illinois Basin 301,250 27,000 11.16
Colorado Plateau 115,211 33,000 3.49
Gulf Region 477,365 42,000 11.37
Other Western Interior 0 0 20.54
Northwest 9,885 1,000 9.88

2,731,254 822,999

Permit Life



Undergr
ound 

(Million 
Tons)

Surface 
(Million 
Tons)

Total 
(Million 
Tons)

1 Northern Rocky Mountains and Great Plains 4.21      618.50  622.71     
2 Appalachian Basin 219.86  101.50  321.36     
3 Illinois Basin 74.22    27.00    101.22     
4 Colorado Plateau 55.37    33.00    88.37       
5 Gulf Region 12.28    42.00    54.28       
6 Other Western Interior -       -       -          
7 Northwest -       1.00      1.00         

Total 365.95 823.00 1,188.95  

Al
te

rn
at

iv
e 

5

Production (Million Short Tons)

Region



Heat 
Content 
(Trillion 

Btu)
10,665    

7,907      
2,271      
1,898      

714         
-          
15           

23,470    



Region State Surface Underground Surface Underground

N Rocky Wyo 395,840 5,270
Mont 59,900 6,400
N. Dak 106,460 0 562,200 11,670

App. Basin WV 269,950 31,160
Ky - East 436,230 933,450
Pa 295,800 47,700
Oh 9,120 590
Virg 64,560 7,440
Mary 4,150 940
Tenn 27,350 1,270 1,107,160 1,022,550

Illinois Bas Ind 194,710 7,480
Ill 11,700 22,600
Ky-West 48,470 400,050 254,880 430,130

Col. Plateau Col 45,100 118,800
NM 74,150 13,220
Ariz
Ut 440 1,790 119,690 133,810

Gulf Reg. Tx 285,600 0
Al 75,370 11,460
LA 41,930 0
Miss 5,800 0
Ark 1,220 120 409,920 11,580

Other West Ok 21,600 300
Missouri 6,050 0
Kan 3,140 0 30,790 300

Northwest Alaska 7,300 1,250
Wash 0 7,300 1,250

Permitted Acreage Subtotal



Assumed 90% of surface in E Ky.  70 % of underground

Assumed 10% of surface in W Ky.  30 % of underground

No information thru 2000

used 2010 report - no infor for 2009
used 2010 report - no infor for 2009
used 2010 report - no infor for 2009

14,820 ac.Excluded as no 2008 onward production



Surface Mining
Intermittent / Perenial Ft per 

permit acre
N Rocky Mountain / Great Plains 5
Appalachian Basin 20
Illinois Basin 15
Colorado Plateau 10
Gulf Region 15
Other Western Interior 10
Northwest 20

Average permit life 10



years



Report No: DOE/EIA 0584 (2008)

Data For: 2008

Report Released: September 2009

Region Coal-Producing Underground Surface Production

Underground Surface Total

N Rocky Mountain / Great Plains Wyoming 3,501 464,143 467,644

Montana 168 44,617 44,785

North Dakota 29,627 29,627

3,669 538,387 542,056

Appalachian Basin West Virginia 88,369 69,409 157,778

Kentucky - East 44,143 46,116 90,259

Pennsylvania 53,318 12,095 65,413

Ohio 17,053 9,198 26,251

Virginia 15,806 8,907 24,713

Maryland 753 2,107 2,860

Tennessee 789 1,544 2,333

220,231 149,376 369,607

Illinois Basin Indiana 12,223 23,670 35,893

Illinois 27,055 5,863 32,918

Kentucky - West 25,331 4,733 30,064

64,609 34,266 98,875

Colorado Plateau Colorado 24,370 7,659 32,029

New Mexico 7,046 18,599 25,645

Arizona 8,025 8,025

Utah 24,365 24,365

55,781 34,283 90,064

Gulf Region Texas 39,017 39,017

Alabama 12,281 8,330 20,611

Louisiana 3,843 3,843

Mississippi 2,842 2,842

Subtotal



Arkansas 2 67 69

12,283 54,099 66,382

Other Western Interior Oklahoma 441 1,023 1,464

Missouri 247 247

Kansas 229 229

441 1,499 1,940

Northwest Alaska 1,477 1,477

Washington 0

0 1,477 1,477

TOTAL 357,014 813,387 1,170,401



From: Edmundo Laporte
To: John Maxwell
Cc: "J. Steven Gardner"; jzaluski@engrservices.com; dmynear@engrservices.com; "Jeff Baird"; "John Morgan";

"ledmondson@morganworldwide.com"; Shortelle, Ann; Jenkins, Josh; "Donald Iannone"; "rsinger@ene.com"
Subject: Impact Model
Date: Monday, December 13, 2010 6:29:21 PM
Attachments: Impact Model (EL 12-10-2010).xlsx

John:
 
As per our discussions during the conference call on Friday, ECSI has prepared an impact model
which includes the baseline and alternatives 2 through 5.
 
The model reflects impacts on tonnage, acres and streams (except ephemerals, for which data is
not available).
 
I have not been able to compare the revised permitted acreage produced by Morgan Worldwide
and circulated by you earlier today.    I submitted an earlier version of this model to John Morgan
on Friday, as agreed upon, and am waiting for his comments on its general methodology.
 
It would be appropriate to organize a phone conference later this week to discuss this model.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other
materials attached hereto are privileged and confidential communications intended
solely for the receipt, use, benefit, and information of the intended recipient, and is
furthermore the private property of ECSI, LLC and Engineering Consulting Services,
Inc. If you are not the intended recipient, you are hereby notified that review,
disclosure, copying, distribution, or the taking of action in reliance to the contents of
this electronic mail and any documents or other materials attached hereto is strictly
prohibited, and may result in legal liability on your part. If you have received this
electronic mail in error, please notify the sender and Engineering Consulting
Services, Inc. immediately to arrange for its destruction or you may return this

mailto:elaporte@engrservices.com
mailto:JMaxwell@polukaiservices.com
mailto:jsgardner@engrservices.com
mailto:jzaluski@engrservices.com
mailto:dmynear@engrservices.com
mailto:jbaird@engrservices.com
mailto:jmorgan@morganworldwide.com
mailto:ledmondson@morganworldwide.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:Joshua.Jenkins@amec.com
mailto:diannone@ix.netcom.com
mailto:rsinger@ene.com
file:////c/elaporte@engrservices.com
http://www.engrservices.com/

Regional Surface

		Regional Surface

		National Data from US Census Bureau



						Square Miles						Acres

		Region		State		Total (sq mi) 		Land (sq mi)		Water (sq mi)		Total (ac) 		Land (ac)		Water (ac)

		N Rocky Mountain / Great Plains		Wyoming 		97,813.56		97,100.40		713.16		62,600,424		62,144,004		456,421

				Montana 		147,042.40		145,552.43		1,489.96		94,106,754		93,153,177		953,571

				North Dakota 		70,699.79		68,975.93		1,723.86		45,247,682		44,144,416		1,103,266

						315,555.75		311,628.76		3,926.98		201,954,860		199,441,596		2,513,257

		Appalachian Basin		West Virginia		24,229.76		24,077.73		152.03		15,506,983		15,409,685		97,299

				Kentucky - East		36,368.12		35,755.36		612.765		23,275,501		22,883,339		392,168

				Pennsylvania		46,055.24		44,816.61		1,238.63		29,475,234		28,682,514		792,720

				Ohio 		44,824.90		40,948.38		3,876.53		28,687,819		26,206,857		2,480,969

				Virginia 		42,774.20		39,594.07		3,180.13		27,375,377		25,340,102		2,035,275

				Maryland 		12,406.68		9,773.82		2,632.86		7,940,243		6,255,219		1,685,024

				Tennessee 		42,143.27		41,217.12		926.15		26,971,583		26,378,850		592,734

						248,802.17		236,183.09		12,619.10		159,232,741		151,156,565		8,076,188

		Illinois Basin		Indiana 		36,417.73		35,866.90		550.83		23,307,253		22,954,723		352,530

				Illinois 		57,914.38		55,583.58		2,330.79		37,065,053		35,573,347		1,491,700

				Kentucky - West		4,040.90		3,972.82		68.085		2,586,167		2,542,593		43,574

						98,373.01		95,423.30		2,949.71		62,958,472		61,070,663		1,887,804

		Colorado Plateau		Colorado 		104,093.57		103,717.53		376.04		66,619,614		66,378,950		240,665

				New Mexico 		121,589.48		121,355.53		233.96		77,816,951		77,667,224		149,734

				Arizona 		113,998.30		113,634.57		363.73		72,958,616		72,725,829		232,786

				Utah 		84,898.83		82,143.65		2,755.18		54,335,030		52,571,722		1,763,308

						424,580.18		420,851.28		3,728.91		271,730,211		269,343,725		2,386,493

		Gulf Region		Texas 		268,580.82		261,797.12		6,783.70		171,891,026		167,549,476		4,341,550

				Alabama 		52,419.02		50,744.00		1,675.01		33,548,037		32,476,028		1,072,002

				Louisiana 		51,839.70		43,561.85		8,277.85		33,177,273		27,879,471		5,297,802

				Mississippi 		48,430.19		46,906.96		1,523.24		30,995,196		30,020,332		974,870

				Arkansas 		53,178.62		52,068.17		1,110.45		34,034,179		33,323,493		710,685

						474,448.35		455,078.10		19,370.25		303,645,710		291,248,801		12,396,910

		Other Western Interior		Oklahoma 		69,898.19		68,667.06		1,231.13		44,734,660		43,946,740		787,920

				Missouri 		69,704.31		68,885.93		818.39		44,610,577		44,086,816		523,767

				Kansas 		82,276.84		81,814.88		461.96		52,656,964		52,361,310		295,653

						221,879.34		219,367.87		2,511.48		142,002,201		140,394,866		1,607,341

		Northwest		Alaska 		663,267.26		571,951.26		91,316.00		424,489,322		366,047,319		58,442,003

				Washington 		71,299.64		66,544.06		4,755.58		45,631,584		42,588,025		3,043,559

						734,566.90		638,495.32		96,071.58		470,120,906		408,635,345		61,485,561





Stream Data

		Stream Lengths

		Source: EPA



		Region		State		Stream Miles*

		N Rocky Mountain / Great Plains		Wyoming 		108,767

				Montana 		176,750

				North Dakota 		54,607

						340,124

		Appalachian Basin		West Virginia		32,278

				Kentucky - East		44,195		Assumed 90% in Eastern Ky

				Pennsylvania		83,260

				Ohio 		58,230

				Virginia 		50,415

				Maryland 		8,789

				Tennessee 		61,075

						338,241

		Illinois Basin		Indiana 		35,673

				Illinois 		87,110

				Kentucky - West		4,911		Assumed 10% in Western Ky

						127,694

		Colorado Plateau		Colorado 		107,403

				New Mexico 		110,741

				Arizona 		90,375

				Utah 		85,916

						394,435

		Gulf Region		Texas 		191,228

				Alabama 		77,242

				Louisiana 		66,294

				Mississippi 		84,003

				Arkansas 		87,617

						506,384

		Other Western Interior		Oklahoma 		78,778

				Missouri 		51,978

				Kansas 		134,338

						265,094

		Northwest		Alaska 		365,000

				Washington 		70,439

						435,439



		* Source: EPA http://water.epa.gov/type/rsl/        DOES NOT INCLUDE EPHEMERALS





Stream Types

		Stream Miles (by Type of Stream)



						Stream Proportion by Type (miles)**								Estimated Stream Lengths by Type (miles)

		Region		Total Stream Miles*		Ephemeral		Intermittent		Perennial		Other		Ephemeral		Intermittent		Perennial		Other

		Northern Rocky Mountains and Great Plains		340,124.00		0%		82%		12%		6%		- 0		277,591.60		40,994.30		21,538.10

		Appalachian Basin		338,241.40		0%		35%		60%		4%		- 0		119,830.85		203,591.61		14,818.94

		Illinois Basin		127,693.50		0%		50%		42%		8%		- 0		63,767.63		53,306.72		10,619.15

		Colorado Plateau		394,435.00		0%		80%		13%		7%		- 0		317,326.82		51,431.23		25,676.95

		Gulf Region		506,384.00		0%		54%		34%		12%		- 0		272,848.81		172,629.97		60,905.22

		Other Western Interior		265,094.00		0%		67%		28%		5%		- 0		178,849.86		73,313.73		12,930.40

		Northwest		435,439.00		0%		14%		74%		12%		- 0		62,205.57		321,752.96		51,480.47

		Total		2,407,410.90		0%		62%		31%		8%		- 0		1,482,212.90		735,651.31		189,546.70

		* Source: EPA http://water.epa.gov/type/rsl/        DOES NOT INCLUDE EPHEMERALS

		** Source: Stream Data for Watersheds in Coal-Producing Regions from National Hydrography Dataset @ http://nhd.usgs.gov/index.html







Regional Stream Densities

		Stream Density Calculations

				A		B		C		D = B + C		E		F		G		H		I		J = E / A		K = F / A		L = G / A		M = H / A		N = I / A		O = J x B		P = K x B		Q = L x B		R = M x B		S = O + P + Q + R		T = J x C		U = K x C		V = L x C		W = M x C		X = T + U + V + W		Y = O + T		Z = P + U		AA = Q + V		AB = R + W		AC = S + X



						Permitted Acreage (By Type of Mining)						Regional Stream Length (mi)										Regional Stream Density (mi/ac)										Underground										Surface										Total

		Region		Total Area (ac)		Underground		Surface		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		199,441,596		11,670.00		562,200.00		573,870.00		- 0		277,591.60		40,994.30		21,538.10		340,124.00		- 0		0.001392		0.000206		0.000108		0.001705		- 0		16.24		2.40		1.26		19.90		- 0		782.49		115.56		60.71		958.77		- 0		798.74		117.96		61.97		978.67

		Appalachian Basin		151,156,565		1,022,550.00		1,107,160.00		2,129,710.00		- 0		119,830.85		203,591.61		14,818.94		338,241.40		- 0		0.000793		0.001347		0.000098		0.002238		- 0		810.64		1,377.26		100.25		2,288.15		- 0		877.71		1,491.23		108.54		2,477.48		- 0		1,688.35		2,868.49		208.79		4,765.63

		Illinois Basin		61,070,663		430,130.00		254,880.00		685,010.00		- 0		63,767.63		53,306.72		10,619.15		127,693.50		- 0		0.001044		0.000873		0.000174		0.002091		- 0		449.13		375.45		74.79		899.36		- 0		266.14		222.48		44.32		532.93		- 0		715.26		597.92		119.11		1,432.30

		Colorado Plateau		269,343,725		133,810.00		119,690.00		253,500.00		- 0		317,326.82		51,431.23		25,676.95		394,435.00		- 0		0.001178		0.000191		0.000095		0.001464		- 0		157.65		25.55		12.76		195.96		- 0		141.01		22.85		11.41		175.28		- 0		298.66		48.41		24.17		371.23

		Gulf Region		291,248,801		11,580.00		409,920.00		421,500.00		- 0		272,848.81		172,629.97		60,905.22		506,384.00		- 0		0.000937		0.000593		0.000209		0.001739		- 0		10.85		6.86		2.42		20.13		- 0		384.02		242.97		85.72		712.71		- 0		394.87		249.83		88.14		732.85

		Other Western Interior		140,394,866		300.00		30,790.00		31,090.00		- 0		178,849.86		73,313.73		12,930.40		265,094.00		- 0		0.001274		0.000522		0.000092		0.001888		- 0		0.38		0.16		0.03		0.57		- 0		39.22		16.08		2.84		58.14		- 0		39.61		16.24		2.86		58.70

		Northwest		408,635,345		1,250.00		7,300.00		8,550.00		- 0		62,205.57		321,752.96		51,480.47		435,439.00		- 0		0.000152		0.000787		0.000126		0.001066		- 0		0.19		0.98		0.16		1.33		- 0		1.11		5.75		0.92		7.78		- 0		1.30		6.73		1.08		9.11

		Total		1,521,291,561		1,611,290.00		2,491,940.00		4,103,230.00		- 0		1,292,421.15		917,020.52		197,969.23		2,407,410.90		- 0		0.000850		0.000603		0.000130		0.001582		- 0		1,445.07		1,788.67		191.66		3,425.40		- 0		2,491.71		2,116.91		314.46		4,923.09		- 0		3,936.79		3,905.58		506.13		8,348.49

























Permit Acres

		Permitted Acreage

		From John Morgan - Preliminary Data as Shown in Appendix L of RIA



		Region		State		Underground		Surface

		N Rocky Mountain / Great Plains		Wyoming 		5,270		395,840

				Montana 		6,400		59,900

				North Dakota 		0		106,460

						11,670		562,200

		Appalachian Basin		West Virginia		31,160		269,950

				Kentucky - East		933,450		436,230		Assumed 90% of surface in E Ky.  70 % of underground

				Pennsylvania		47,700		295,800

				Ohio 		590		9,120

				Virginia 		7,440		64,560

				Maryland 		940		4,150

				Tennessee 		1,270		27,350

						1,022,550		1,107,160

		Illinois Basin		Indiana 		7,480		194,710

				Illinois 		22,600		11,700

				Kentucky - West		400,050		48,470		Assumed 10% of surface in W Ky.  30 % of underground

						430,130		254,880

		Colorado Plateau		Colorado 		118,800		45,100

				New Mexico 		13,220		74,150

				Arizona 						No information thru 2000

				Utah 		1,790		440

						133,810		119,690

		Gulf Region		Texas 		0		285,600

				Alabama 		11,460		75,370		used 2010 report - no infor for 2009

				Louisiana 		0		41,930		used 2010 report - no infor for 2009

				Mississippi 		0		5,800		used 2010 report - no infor for 2009

				Arkansas 		120		1,220

						11,580		409,920

		Other Western Interior		Oklahoma 		300		21,600

				Missouri 		0		6,050

				Kansas 		0		3,140

						300		30,790

		Northwest		Alaska 		1,250		7,300

				Washington 		0				14,820 ac.Excluded as no 2008 onward production

						1,250		7,300











Modif Production (Tons & %)+RES

		Impacts on Regional Production 

		All Alternatives





		Alternative 1 (Baseline Data)

				Current Production (Million Short Tons)												Permitted Surface (ac)

Edmundo Laporte: Edmundo Laporte:
Columns E-G are hidden
																										Impacted Stream Length (mi)

Edmundo Laporte: Edmundo Laporte:
Columns K-T are hidden

																

Edmundo Laporte: Edmundo Laporte:
Columns E-G are hidden
		Region		Underground		Surface		Total								Underground		Surface		Total																						Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06								11,670.00		562,200.00		573,870.00																						- 0		798.74		117.96		61.97		978.67

		Appalachian Basin		220.23		149.38		369.61								1,022,550.00		1,107,160.00		2,129,710.00																						- 0		1,688.35		2,868.49		208.79		4,765.63

		Illinois Basin		64.61		34.27		98.88								430,130.00		254,880.00		685,010.00																						- 0		715.26		597.92		119.11		1,432.30

		Colorado Plateau		55.78		34.28		90.06								133,810.00		119,690.00		253,500.00																						- 0		298.66		48.41		24.17		371.23

		Gulf Region		12.28		54.10		66.38								11,580.00		409,920.00		421,500.00																						- 0		394.87		249.83		88.14		732.85

		Other Western Interior		0.44		1.50		1.94								300.00		30,790.00		31,090.00																						- 0		39.61		16.24		2.86		58.70

		Northwest		- 0		1.48		1.48								1,250.00		7,300.00		8,550.00																						- 0		1.30		6.73		1.08		9.11

		Total		357.01		813.39		1,170.40								1,611,290.00		2,491,940.00		4,103,230.00																						- 0		3,936.79		3,905.58		506.13		8,348.49





		Alternative 2		Final Production (Million Short Tons)

																Permitted Surface (ac)						Streams Impacted by Underground Mining (mi)										Streams Impacted by Surface Mining (mi)										Impacted Stream Length (mi)

		Region		Underground		Surface		Total								Underground		Surface		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		5		- 0		5		125%		0%		1%		14,587.50		- 0		14,587.50		- 0		20.30		3.00		1.58		24.88		- 0		- 0		- 0		- 0		- 0		- 0		20.30		3.00		1.58		24.88

		Appalachian Basin		275		- 0		275		125%		0%		74%		1,278,187.50		- 0		1,278,187.50		- 0		1,013.30		1,721.58		125.31		2,860.19		- 0		- 0		- 0		- 0		- 0		- 0		1,013.30		1,721.58		125.31		2,860.19

		Illinois Basin		81		- 0		81		125%		0%		82%		537,662.50		- 0		537,662.50		- 0		561.41		469.31		93.49		1,124.21		- 0		- 0		- 0		- 0		- 0		- 0		561.41		469.31		93.49		1,124.21

		Colorado Plateau		70		- 0		70		125%		0%		77%		167,262.50		- 0		167,262.50		- 0		197.06		31.94		15.95		244.94		- 0		- 0		- 0		- 0		- 0		- 0		197.06		31.94		15.95		244.94

		Gulf Region		12		- 0		12		100%		0%		19%		11,578.11		- 0		11,578.11		- 0		10.85		6.86		2.42		20.13		- 0		- 0		- 0		- 0		- 0		- 0		10.85		6.86		2.42		20.13

		Other Western Interior		- 0		- 0		- 0		0%		0%		0%		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		- 0		- 0		0%		0%		0%		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Total		443		- 0		443								2,009,278.11		- 0		2,009,278.11		- 0		1,802.91		2,232.69		238.74		4,274.34		- 0		- 0		- 0		- 0		- 0		- 0		1,802.91		2,232.69		238.74		4,274.34





		Alternative 3		Final Production (Million Short Tons)

																Permitted Surface (ac)						Streams Impacted by Underground Mining (mi)										Streams Impacted by Surface Mining (mi)										Impacted Stream Length (mi)

		Region		Underground		Surface		Total								Underground		Surface		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4		619		623		115%		115%		115%		13,417.52		646,386.36		659,803.88		- 0		18.68		2.76		1.45		22.88		- 0		899.67		132.86		69.80		1,102.34		- 0		918.34		135.62		71.25		1,125.22

		Appalachian Basin		253		77		330		115%		51%		89%		1,175,671.25		567,010.36		1,742,681.61		- 0		932.02		1,583.50		115.26		2,630.79		- 0		449.50		763.70		55.59		1,268.79		- 0		1,381.53		2,347.20		170.85		3,899.58

		Illinois Basin		74		26		100		115%		76%		101%		494,539.60		193,395.20		687,934.81		- 0		516.38		431.67		85.99		1,034.04		- 0		201.94		168.81		33.63		404.37		- 0		718.32		600.48		119.62		1,438.41

		Colorado Plateau		64		33		97		115%		96%		108%		153,847.31		115,210.75		269,058.06		- 0		181.25		29.38		14.67		225.30		- 0		135.74		22.00		10.98		168.72		- 0		316.99		51.38		25.65		394.02

		Gulf Region		12		13		25		100%		24%		38%		11,578.11		98,503.85		110,081.97		- 0		10.85		6.86		2.42		20.13		- 0		92.28		58.39		20.60		171.27		- 0		103.13		65.25		23.02		191.40

		Other Western Interior		- 0		- 0		- 0		0%		0%		0%		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1		1		0%		68%		68%		- 0		4,942.45		4,942.45		- 0		- 0		- 0		- 0		- 0		- 0		0.75		3.89		0.62		5.27		- 0		0.75		3.89		0.62		5.27

		Total		408		769		1,177								1,849,053.80		1,625,448.98		3,474,502.77		- 0		1,659.18		2,054.17		219.79		3,933.14		- 0		1,779.88		1,149.65		191.23		3,120.75		- 0		3,439.06		3,203.82		411.01		7,053.89





		Alternative 4		Final Production (Million Short Tons)

																Permitted Surface (ac)						Streams Impacted by Underground Mining (mi)										Streams Impacted by Surface Mining (mi)										Impacted Stream Length (mi)

		Region		Underground		Surface		Total								Underground		Surface		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4		565		569		105%		105%		105%		12,242.48		589,778.93		602,021.41		- 0		17.04		2.52		1.32		20.88		- 0		820.88		121.23		63.69		1,005.80		- 0		837.92		123.74		65.01		1,026.68

		Appalachian Basin		219		134		353		99%		90%		96%		1,017,410.11		993,194.62		2,010,604.73		- 0		806.56		1,370.34		99.74		2,276.65		- 0		787.36		1,337.73		97.37		2,222.46		- 0		1,593.93		2,708.07		197.11		4,499.11

		Illinois Basin		68		33		100		105%		95%		102%		451,230.19		242,458.08		693,688.26		- 0		471.16		393.87		78.46		943.48		- 0		253.17		211.63		42.16		506.96		- 0		724.32		605.50		120.62		1,450.44

		Colorado Plateau		53		33		86		96%		96%		96%		128,026.38		115,210.75		243,237.13		- 0		150.83		24.45		12.20		187.49		- 0		135.74		22.00		10.98		168.72		- 0		286.57		46.45		23.19		356.20

		Gulf Region		12		54		66		100%		99%		99%		11,578.11		406,911.84		418,489.96		- 0		10.85		6.86		2.42		20.13		- 0		381.20		241.19		85.09		707.48		- 0		392.05		248.05		87.51		727.61

		Other Western Interior		0		1		2		105%		98%		100%		314.72		30,317.57		30,632.29		- 0		0.40		0.16		0.03		0.59		- 0		38.62		15.83		2.79		57.25		- 0		39.02		16.00		2.82		57.84

		Northwest		- 0		2		2		0%		105%		105%		- 0		7,658.10		7,658.10		- 0		- 0		- 0		- 0		- 0		- 0		1.17		6.03		0.96		8.16		- 0		1.17		6.03		0.96		8.16

		Total		357		821		1,178								1,620,801.99		2,385,529.90		4,006,331.88		- 0		1,456.84		1,798.20		194.18		3,449.22		- 0		2,418.14		1,955.63		303.05		4,676.83		- 0		3,874.98		3,753.83		497.24		8,126.04





		Alternative 5		Final Production (Million Short Tons)

																Permitted Surface (ac)						Streams Impacted by Underground Mining (mi)										Streams Impacted by Surface Mining (mi)										Impacted Stream Length (mi)

		Region		Underground		Surface		Total								Underground		Surface		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total		Ephemeral		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4		618		623		115%		115%		115%		13,406.50		645,855.39		659,261.89		- 0		18.66		2.76		1.45		22.86		- 0		898.93		132.75		69.75		1,101.43		- 0		917.59		135.51		71.20		1,124.29

		Appalachian Basin		220		102		321		100%		68%		87%		1,020,836.70		752,307.87		1,773,144.57		- 0		809.28		1,374.96		100.08		2,284.32		- 0		596.40		1,013.28		73.75		1,683.43		- 0		1,405.68		2,388.23		173.83		3,967.75

		Illinois Basin		74		27		101		115%		79%		102%		494,133.37		200,833.48		694,966.85		- 0		515.96		431.31		85.92		1,033.19		- 0		209.70		175.30		34.92		419.93		- 0		725.66		606.62		120.84		1,453.12

		Colorado Plateau		55		33		88		99%		96%		98%		132,824.07		115,210.75		248,034.82		- 0		156.49		25.36		12.66		194.51		- 0		135.74		22.00		10.98		168.72		- 0		292.22		47.36		23.65		363.23

		Gulf Region		12		42		54		100%		78%		82%		11,578.11		318,243.22		329,821.34		- 0		10.85		6.86		2.42		20.13		- 0		298.14		188.63		66.55		553.32		- 0		308.98		195.49		68.97		573.45

		Other Western Interior		- 0		- 0		- 0		0%		0%		0%		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1		1		0%		68%		68%		- 0		4,942.45		4,942.45		- 0		- 0		- 0		- 0		- 0		- 0		0.75		3.89		0.62		5.27		- 0		0.75		3.89		0.62		5.27

		Total		366		823		1,189								1,672,778.76		2,037,393.16		3,710,171.91		- 0		1,511.23		1,841.25		202.53		3,555.01		- 0		2,139.66		1,535.85		256.58		3,932.09		- 0		3,650.88		3,377.11		459.11		7,487.10
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Region State Total (sq mi) Land (sq mi) Water (sq mi) Total (ac) Land (ac) Water (ac)
N Rocky Mountain / Great Plains Wyoming 97,813.56 97,100.40 713.16 62,600,424            62,144,004            456,421                 

Montana 147,042.40 145,552.43 1,489.96 94,106,754            93,153,177            953,571                 
North Dakota 70,699.79 68,975.93 1,723.86 45,247,682            44,144,416            1,103,266              

315,555.75 311,628.76 3,926.98 201,954,860          199,441,596          2,513,257              
Appalachian Basin West Virginia 24,229.76 24,077.73 152.03 15,506,983            15,409,685            97,299                    

Kentucky - East 36,368.12 35,755.36 612.765 23,275,501            22,883,339            392,168                 
Pennsylvania 46,055.24 44,816.61 1,238.63 29,475,234            28,682,514            792,720                 
Ohio 44,824.90 40,948.38 3,876.53 28,687,819            26,206,857            2,480,969              
Virginia 42,774.20 39,594.07 3,180.13 27,375,377            25,340,102            2,035,275              
Maryland 12,406.68 9,773.82 2,632.86 7,940,243              6,255,219              1,685,024              
Tennessee 42,143.27 41,217.12 926.15 26,971,583            26,378,850            592,734                 

248,802.17 236,183.09 12,619.10 159,232,741          151,156,565          8,076,188              
Illinois Basin Indiana 36,417.73 35,866.90 550.83 23,307,253            22,954,723            352,530                 

Illinois 57,914.38 55,583.58 2,330.79 37,065,053            35,573,347            1,491,700              
Kentucky - West 4,040.90 3,972.82 68.085 2,586,167              2,542,593              43,574                    

98,373.01 95,423.30 2,949.71 62,958,472            61,070,663            1,887,804              
Colorado Plateau Colorado 104,093.57 103,717.53 376.04 66,619,614            66,378,950            240,665                 

New Mexico 121,589.48 121,355.53 233.96 77,816,951            77,667,224            149,734                 
Arizona 113,998.30 113,634.57 363.73 72,958,616            72,725,829            232,786                 
Utah 84,898.83 82,143.65 2,755.18 54,335,030            52,571,722            1,763,308              

424,580.18 420,851.28 3,728.91 271,730,211          269,343,725          2,386,493              
Gulf Region Texas 268,580.82 261,797.12 6,783.70 171,891,026          167,549,476          4,341,550              

Alabama 52,419.02 50,744.00 1,675.01 33,548,037            32,476,028            1,072,002              
Louisiana 51,839.70 43,561.85 8,277.85 33,177,273            27,879,471            5,297,802              
Mississippi 48,430.19 46,906.96 1,523.24 30,995,196            30,020,332            974,870                 
Arkansas 53,178.62 52,068.17 1,110.45 34,034,179            33,323,493            710,685                 

474,448.35 455,078.10 19,370.25 303,645,710          291,248,801          12,396,910            
Other Western Interior Oklahoma 69,898.19 68,667.06 1,231.13 44,734,660            43,946,740            787,920                 

Missouri 69,704.31 68,885.93 818.39 44,610,577            44,086,816            523,767                 
Kansas 82,276.84 81,814.88 461.96 52,656,964            52,361,310            295,653                 

221,879.34 219,367.87 2,511.48 142,002,201          140,394,866          1,607,341              
Northwest Alaska 663,267.26 571,951.26 91,316.00 424,489,322          366,047,319          58,442,003            

Washington 71,299.64 66,544.06 4,755.58 45,631,584            42,588,025            3,043,559              
734,566.90 638,495.32 96,071.58 470,120,906          408,635,345          61,485,561            

Regional Surface
National Data from US Census Bureau

Square Miles Acres



Region State Stream Miles*
N Rocky Mountain / Great Plains Wyoming 108,767

Montana 176,750
North Dakota 54,607

340,124
Appalachian Basin West Virginia 32,278

Kentucky - East 44,195 Assumed 90    
Pennsylvania 83,260
Ohio 58,230
Virginia 50,415
Maryland 8,789
Tennessee 61,075

338,241
Illinois Basin Indiana 35,673

Illinois 87,110
Kentucky - West 4,911 Assumed 10    

127,694
Colorado Plateau Colorado 107,403

New Mexico 110,741
Arizona 90,375
Utah 85,916

394,435
Gulf Region Texas 191,228

Alabama 77,242
Louisiana 66,294
Mississippi 84,003
Arkansas 87,617

506,384
Other Western Interior Oklahoma 78,778

Missouri 51,978
Kansas 134,338

265,094
Northwest Alaska 365,000

Washington 70,439
435,439

* Source: EPA http://water.epa.gov/type/rsl/        DOES NOT INCLUDE EPHEMERALS

Stream Lengths
Source: EPA



 0% in Eastern Ky

 0% in Western Ky



Region Total Stream 
Miles*

Ephemeral Intermittent Perennial Other Ephemeral Intermittent Perennial Other

Northern Rocky Mountains and Great Plains 340,124.00           0% 82% 12% 6% -                         277,591.60           40,994.30             21,538.10             
Appalachian Basin 338,241.40           0% 35% 60% 4% -                         119,830.85           203,591.61           14,818.94             

Illinois Basin 127,693.50           0% 50% 42% 8% -                         63,767.63             53,306.72             10,619.15             
Colorado Plateau 394,435.00           0% 80% 13% 7% -                         317,326.82           51,431.23             25,676.95             

Gulf Region 506,384.00           0% 54% 34% 12% -                         272,848.81           172,629.97           60,905.22             
Other Western Interior 265,094.00           0% 67% 28% 5% -                         178,849.86           73,313.73             12,930.40             

Northwest 435,439.00           0% 14% 74% 12% -                         62,205.57             321,752.96           51,480.47             
Total 2,407,410.90        0% 62% 31% 8% -                         1,482,212.90        735,651.31           189,546.70           

* Source: EPA http://water.epa.gov/type/rsl/        DOES NOT INCLUDE EPHEMERALS
** Source: Stream Data for Watersheds in Coal-Producing Regions from National Hydrography Dataset @ http://nhd.usgs.gov/index.html

Stream Proportion by Type (miles)** Estimated Stream Lengths by Type (miles)

Stream Miles (by Type of Stream)



Stream Density Calculations

A B C D = B + C E F G H I J = E / A K = F / A L = G / A M = H / A N = I / A

Region Total Area (ac) Underground Surface Total Ephemeral Intermittent Perennial Other Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 199,441,596         11,670.00             562,200.00           573,870.00           -                         277,591.60           40,994.30             21,538.10             340,124.00           -                         0.001392              0.000206              0.000108              0.001705              
Appalachian Basin 151,156,565         1,022,550.00        1,107,160.00        2,129,710.00        -                         119,830.85           203,591.61           14,818.94             338,241.40           -                         0.000793              0.001347              0.000098              0.002238              

Illinois Basin 61,070,663           430,130.00           254,880.00           685,010.00           -                         63,767.63             53,306.72             10,619.15             127,693.50           -                         0.001044              0.000873              0.000174              0.002091              
Colorado Plateau 269,343,725         133,810.00           119,690.00           253,500.00           -                         317,326.82           51,431.23             25,676.95             394,435.00           -                         0.001178              0.000191              0.000095              0.001464              

Gulf Region 291,248,801         11,580.00             409,920.00           421,500.00           -                         272,848.81           172,629.97           60,905.22             506,384.00           -                         0.000937              0.000593              0.000209              0.001739              
Other Western Interior 140,394,866         300.00                   30,790.00             31,090.00             -                         178,849.86           73,313.73             12,930.40             265,094.00           -                         0.001274              0.000522              0.000092              0.001888              

Northwest 408,635,345         1,250.00               7,300.00               8,550.00               -                         62,205.57             321,752.96           51,480.47             435,439.00           -                         0.000152              0.000787              0.000126              0.001066              
Total 1,521,291,561      1,611,290.00        2,491,940.00        4,103,230.00        -                         1,292,421.15        917,020.52           197,969.23           2,407,410.90        -                         0.000850              0.000603              0.000130              0.001582              

Permitted Acreage (By Type of Mining) Regional Stream Length (mi) Regional Stream Density (mi/ac)



O = J x B P = K x B Q = L x B R = M x B S = O + P + Q + R T = J x C U = K x C V = L x C W = M x C X = T + U + V + W Y = O + T Z = P + U AA = Q + V AB = R + W AC = S + X

Ephemeral Intermittent Perennial Other Total Ephemeral Intermittent Perennial Other Total Ephemeral Intermittent Perennial Other Total

-                         16.24                     2.40                       1.26                       19.90                     -                         782.49                   115.56                   60.71                     958.77                   -                         798.74                   117.96                   61.97                     978.67                   
-                         810.64                   1,377.26               100.25                   2,288.15               -                         877.71                   1,491.23               108.54                   2,477.48               -                         1,688.35               2,868.49               208.79                   4,765.63               
-                         449.13                   375.45                   74.79                     899.36                   -                         266.14                   222.48                   44.32                     532.93                   -                         715.26                   597.92                   119.11                   1,432.30               
-                         157.65                   25.55                     12.76                     195.96                   -                         141.01                   22.85                     11.41                     175.28                   -                         298.66                   48.41                     24.17                     371.23                   
-                         10.85                     6.86                       2.42                       20.13                     -                         384.02                   242.97                   85.72                     712.71                   -                         394.87                   249.83                   88.14                     732.85                   
-                         0.38                       0.16                       0.03                       0.57                       -                         39.22                     16.08                     2.84                       58.14                     -                         39.61                     16.24                     2.86                       58.70                     
-                         0.19                       0.98                       0.16                       1.33                       -                         1.11                       5.75                       0.92                       7.78                       -                         1.30                       6.73                       1.08                       9.11                       
-                         1,445.07               1,788.67               191.66                   3,425.40               -                         2,491.71               2,116.91               314.46                   4,923.09               -                         3,936.79               3,905.58               506.13                   8,348.49               

TotalUnderground Surface



Region State Underground
N Rocky Mountain / Great Plains Wyoming 5,270

Montana 6,400
North Dakota 0

11,670
Appalachian Basin West Virginia 31,160

Kentucky - East 933,450
Pennsylvania 47,700
Ohio 590
Virginia 7,440
Maryland 940
Tennessee 1,270

1,022,550
Illinois Basin Indiana 7,480

Illinois 22,600
Kentucky - West 400,050

430,130
Colorado Plateau Colorado 118,800

New Mexico 13,220
Arizona 
Utah 1,790

133,810
Gulf Region Texas 0

Alabama 11,460
Louisiana 0
Mississippi 0
Arkansas 120

11,580
Other Western Interior Oklahoma 300

Missouri 0
Kansas 0

300
Northwest Alaska 1,250

Washington 0
1,250

Permitted Acreage
From John Morgan - Preliminary Data as Shown in Appendix L o  



Surface
395,840
59,900

106,460
562,200
269,950
436,230
295,800

9,120
64,560
4,150

27,350
1,107,160
194,710
11,700
48,470

254,880
45,100
74,150

440
119,690
285,600
75,370
41,930
5,800
1,220

409,920
21,600
6,050
3,140

30,790
7,300

7,300

 
           of RIA



Assumed 90% of surface in E Ky.  70 % of underground

Assumed 10% of surface in W Ky.  30 % of underground

No information thru 2000

used 2010 report - no infor for 2009
used 2010 report - no infor for 2009
used 2010 report - no infor for 2009

14,820 ac.Excluded as no 2008 onward production
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Alternative 1 (Baseline Data)

Region Underground Surface Total Underground Surface Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 3.67                         538.39                     542.06                     11,670.00              562,200.00           573,870.00           -                         798.74                   117.96                   61.97                     978.67                   
Appalachian Basin 220.23                     149.38                     369.61                     1,022,550.00        1,107,160.00        2,129,710.00        -                         1,688.35                2,868.49                208.79                   4,765.63                

Illinois Basin 64.61                       34.27                       98.88                       430,130.00           254,880.00           685,010.00           -                         715.26                   597.92                   119.11                   1,432.30                
Colorado Plateau 55.78                       34.28                       90.06                       133,810.00           119,690.00           253,500.00           -                         298.66                   48.41                     24.17                     371.23                   

Gulf Region 12.28                       54.10                       66.38                       11,580.00              409,920.00           421,500.00           -                         394.87                   249.83                   88.14                     732.85                   
Other Western Interior 0.44                         1.50                         1.94                         300.00                   30,790.00              31,090.00              -                         39.61                     16.24                     2.86                       58.70                     

Northwest -                           1.48                         1.48                         1,250.00                7,300.00                8,550.00                -                         1.30                       6.73                       1.08                       9.11                       
Total 357.01                     813.39                     1,170.40                  1,611,290.00        2,491,940.00        4,103,230.00        -                         3,936.79                3,905.58                506.13                   8,348.49                

Alternative 2

Region Underground Surface Total Underground Surface Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 5                               -                           5                               14,587.50              -                         14,587.50              -                         20.30                     3.00                       1.58                       24.88                     
Appalachian Basin 275                           -                           275                           1,278,187.50        -                         1,278,187.50        -                         1,013.30                1,721.58                125.31                   2,860.19                

Illinois Basin 81                             -                           81                             537,662.50           -                         537,662.50           -                         561.41                   469.31                   93.49                     1,124.21                
Colorado Plateau 70                             -                           70                             167,262.50           -                         167,262.50           -                         197.06                   31.94                     15.95                     244.94                   

Gulf Region 12                             -                           12                             11,578.11              -                         11,578.11              -                         10.85                     6.86                       2.42                       20.13                     
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         -                         

Northwest -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         -                         
Total 443                           -                           443                           2,009,278.11        -                         2,009,278.11        -                         1,802.91                2,232.69                238.74                   4,274.34                

Alternative 3

Region Underground Surface Total Underground Surface Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4                               619                           623                           13,417.52              646,386.36           659,803.88           -                         918.34                   135.62                   71.25                     1,125.22                
Appalachian Basin 253                           77                             330                           1,175,671.25        567,010.36           1,742,681.61        -                         1,381.53                2,347.20                170.85                   3,899.58                

Illinois Basin 74                             26                             100                           494,539.60           193,395.20           687,934.81           -                         718.32                   600.48                   119.62                   1,438.41                
Colorado Plateau 64                             33                             97                             153,847.31           115,210.75           269,058.06           -                         316.99                   51.38                     25.65                     394.02                   

Gulf Region 12                             13                             25                             11,578.11              98,503.85              110,081.97           -                         103.13                   65.25                     23.02                     191.40                   
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1                               1                               -                         4,942.45                4,942.45                -                         0.75                       3.89                       0.62                       5.27                       
Total 408                           769                           1,177                       1,849,053.80        1,625,448.98        3,474,502.77        -                         3,439.06                3,203.82                411.01                   7,053.89                

Alternative 4

Region Underground Surface Total Underground Surface Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4                               565                           569                           12,242.48              589,778.93           602,021.41           -                         837.92                   123.74                   65.01                     1,026.68                
Appalachian Basin 219                           134                           353                           1,017,410.11        993,194.62           2,010,604.73        -                         1,593.93                2,708.07                197.11                   4,499.11                

Illinois Basin 68                             33                             100                           451,230.19           242,458.08           693,688.26           -                         724.32                   605.50                   120.62                   1,450.44                
Colorado Plateau 53                             33                             86                             128,026.38           115,210.75           243,237.13           -                         286.57                   46.45                     23.19                     356.20                   

Gulf Region 12                             54                             66                             11,578.11              406,911.84           418,489.96           -                         392.05                   248.05                   87.51                     727.61                   
Other Western Interior 0                               1                               2                               314.72                   30,317.57              30,632.29              -                         39.02                     16.00                     2.82                       57.84                     

Northwest -                           2                               2                               -                         7,658.10                7,658.10                -                         1.17                       6.03                       0.96                       8.16                       
Total 357                           821                           1,178                       1,620,801.99        2,385,529.90        4,006,331.88        -                         3,874.98                3,753.83                497.24                   8,126.04                

Alternative 5

Region Underground Surface Total Underground Surface Total Ephemeral Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4                               618                           623                           13,406.50              645,855.39           659,261.89           -                         917.59                   135.51                   71.20                     1,124.29                
Appalachian Basin 220                           102                           321                           1,020,836.70        752,307.87           1,773,144.57        -                         1,405.68                2,388.23                173.83                   3,967.75                

Illinois Basin 74                             27                             101                           494,133.37           200,833.48           694,966.85           -                         725.66                   606.62                   120.84                   1,453.12                
Colorado Plateau 55                             33                             88                             132,824.07           115,210.75           248,034.82           -                         292.22                   47.36                     23.65                     363.23                   

Gulf Region 12                             42                             54                             11,578.11              318,243.22           329,821.34           -                         308.98                   195.49                   68.97                     573.45                   
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1                               1                               -                         4,942.45                4,942.45                -                         0.75                       3.89                       0.62                       5.27                       
Total 366                           823                           1,189                       1,672,778.76        2,037,393.16        3,710,171.91        -                         3,650.88                3,377.11                459.11                   7,487.10                

Final Production (Million Short Tons)
Permitted Surface (ac) Impacted Stream Length (mi)

Final Production (Million Short Tons)
Permitted Surface (ac) Impacted Stream Length (mi)

Final Production (Million Short Tons)
Permitted Surface (ac) Impacted Stream Length (mi)

Final Production (Million Short Tons)
Permitted Surface (ac) Impacted Stream Length (mi)

Impacts on Regional Production 
All Alternatives

Current Production (Million Short Tons) Permitted Surface (ac) Impacted Stream Length (mi)



From: Jenkins, Josh
To: Varvell, Stephanie L.; DeVito, Andy; "Rice, Dennis"; Craynon, John; Payne, Harry J.
Cc: Donald Iannone; Shortelle, Ann; John Maxwell
Subject: Conceptual RIA Summary
Date: Monday, December 13, 2010 12:04:12 PM
Attachments: Conceptual Regulatory Impact Analysis Overall Summary 12-13-10.pdf

All – attached is the draft Conceptual RIA summary information.  This is intended to provide
updated information and assumptions in the Conceptual RIA for submittal to OMB based on
comments received from OSM on the Draft Conceptual RIA.  Information within this summary will
be used to finalize the Conceptual RIA.  We understand that OSM will review and get comments
back to us later this week and we will affect changes on or before December 22.
 
If you have any questions, please let me know. 
 
thanks
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
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I. Purpose and Background 
 
Purpose 
 
This report identifies the economic benefits, costs and other effects of the Office of Surface 
Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and 
coal mining areas across the United States.  
 
This summary contains the most salient information from the Conceptual Regulatory Impact 
Analysis (RIA) prepared on the rule, providing the information required to support the review of 
the SPR by the U.S. Office of Management and Budget (OMB). 
 
Background 
 
Work commenced on the SPR “Conceptual” RIA in July 2010.  Because of the proposed nature 
of the SPR, this RIA is considered to be conceptual in nature. A Final RIA will be prepared on 
the Final Rule once it exists in 2011. 
 
The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since 
then, the document has been under review. Based upon this review, significant revisions have 
been made to the Conceptual RIA document. 
 
The full SPR RIA document is comprised of a detailed main report, and twelve supporting 
appendices providing additional information about the RIA study methodology and data.  
 
Study Approach 
 
The Conceptual RIA utilized best available data and information to assess the economic impacts 
(costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the 
impacts of a proposed draft or final rule. Monetization of economic costs and benefits was 
accomplished where possible in this RIA, but in some cases this was not possible given data, 
time, and other limitations.  
 
Where monetization of impacts was not possible, economic impacts were otherwise quantified to 
the extent possible. Where quantification was not possible, qualitative information about the 
economic impacts was included in the RIA.  
 
The RIA analyzes three SPR alternatives: 
 


• EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly) 
• EIS Alternative 5: Proposed Preferred Rule  
• EIS Alternative 2: Most Stringent and Most Costly Version of the Rule 


 
The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, 
which was not implemented by OSM. An analysis of the baseline economic impact of the coal 
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mining industry was conducted in the RIA. A distillation of the baseline analysis findings is 
include in Section III below. 
 
Methodology and Data 
 
The core method used in this study was Economic Impact Analysis, using the IMPLAN 
input/output model.  IMPLAN is a credible, very well known and frequently used economic 
analysis model, which has been used to analyze the economic impacts of many proposed local, 
state and national projects and policies. Several federal government agencies, including the U.S. 
Departments of Interior and Energy and the Environmental Protection Agency, have used the 
IMPLAN model to assess the economic impacts of their proposed policies. A more detailed 
description of the IMPLAN model is provided below.  
 
Nine sequential steps were followed in the methodology: 
 


1. Data Acquisition. Identify and acquire study data for all RIA scope elements. 


2. Interviews and Background Material Review. Conduct industry and other 
stakeholder interviews to gain inputs of the study and identify resource 
materials that should be reviewed in preparation for the study. 


3. SPR Analysis and Cost Element Identification. Based upon industry, 
government, and academic interviews; a review of earlier coal-mining studies 
and reports; and a review of the academic literature on mining reclamation 
and transportation, develop a strategy for making assumptions and input data 
to undertake the impact modeling runs. 


4. Economic Model Preparation. Acquire the input/output tables for the nation 
and all coal-producing states, and build the national, state, and county models 
to be run with the IMPLAN Economic Impact Analysis software. 


5. Economic Overview. Prepare a summary of overall national economic trends 
relevant to the study. 


6. Industry Analysis. Analyze all published and collected data regarding the 
coal-mining industry from various state and national sources. 


7. Coal-mining State and County Analysis. Analyze key economic trends in 
the coal-mining states and the seven case study counties included in the study. 


8. Economic Modeling. Using the input data and scenarios created for the 
analysis, run the national, state, and county models to identify baseline and 
scenario impacts of the proposed SPR. 


9. Small Mine/Business Impact Analysis. Examine the potential impacts of the 
SPR on small coal mines/businesses in accordance with the RFA guidelines. 


This study employed the IMPLAN Model to make the primary economic forecasts. Input/output 
methodology allows the examination of forward (market) and backward (supplier) linkages that 
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are present in an industry or local, state and national economy. The model measures the total 
annual economic activity that results from inter- and intra-industry transactions. The model 
breaks the economy into 440 sectors, with each sector representing an individual industry. It then 
uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is 
closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information 
System (REIS) model. 
 
The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. 
The entries in the matrix are based on the dollar amount that each industry sells to (and 
purchases from) other industries in the economy. It measures the amount of final consumption by 
the residents of the identified geographic area, as well as how much each industry exports out of 
the area. The model uses data collected at the county level, which are obtained from the 
IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service 
areas such as local areas, states, or larger geographic regions, such as the Midwest. 
 
Input/output models estimate economic impacts by taking advantage of the relatively stable 
patterns in the flow of goods and services within the economy. Predictions of an industry’s total 
economic impact can be made by examining the purchasing patterns of the individual sectors.  
BEA collects extensive data regarding these regional trade flows and reports its findings 
annually. 
 
Primary Data Sources 


Data used in this study are from a variety of sources. The research team attempted to use the 
most recent reliable data sources. They include: 


• Dun and Bradstreet firm data from the Selectory business database (2010) 
• U.S. Bureau of Economic Analysis (BEA) (2008) 
• U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008) 
• IMPLAN Structural Matrices and Data Files (2008) 
• U.S. Energy Information Administration (EIA) Coal Sector Data (Various years) 


Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on 
the economy. This RIA’s forecasting model used variables from various national datasets.  To 
reduce potential confusion, definitions of the major variables are presented below. 
 
Industry Output 


Industry output represents the value of the industry’s total production.  Industry output can be 
thought of as the value of industry sales plus or minus inventory changes. Industry output is not a 
measure of an industry’s income, and therefore cannot be directly compared to the Gross State 
Product (GSP) numbers reported by BEA. The value of industry output is typically higher than 
GSP. It is a more comprehensive measure, and therefore is a better measure of true economic 
impacts. The IMPLAN model estimates the industry output data, which are derived from the 
U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the 
industrial supply chains. 
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Employment 


Employment is the total number of full-time wage and salary employees, plus the number of self-
employed workers within a particular industry. Part-time workers’ hours are aggregated into full-
time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. 
Each year’s activity is computed separately so that the employment effects are computed each 
year. 
 
No single source of employment data is adequate for accurately estimating employment impacts. 
Because of nondisclosure rules, the employment figure reported by government agencies often 
underestimates true employment in a given county. In accordance with U.S. Code, Title 13, 
Section 9, no datum that would disclose the operations of an individual employer or put an 
individual employer at an unfair disadvantage is published. 
 
As focus is narrowed to the county level, the number of firms representing an industry decreases. 
It is common for a single business establishment to be the sole operator in that industry in a 
particular county.  If this is the case, the employment numbers are not disclosed and the 
employment in that region is understated. A region’s employment can be reconstructed by 
combining data from various sources. 
 
Nondisclosure rules require that the individual reporting agency not reveal confidential 
information. However, other government agencies may report the missing data in another form. 
For example, the U.S. Department of Labor (DOL) collects labor data as part of the 
Unemployment Insurance ES-202 program. These data are for “covered employees” of the 
Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, 
would not be included in the data. However, “not covered” workers would be included in the 
employment figures captured by the U.S. Census Bureau’s  County Business Patterns. 
 
By carefully combining the employment figures reported in the ES-202 dataset, County Business 
Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions 
Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then 
“sectored” into the appropriate North American Classification Codes (NAICSs) and, in turn, 
combined into the necessary industry sectors and IMPLAN matrices. 
 
All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not 
cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation 
period for the SPR. 
 


II. Necessity of the Stream Protection Rule and the RIA 
 
Rule Necessity 
 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to 
protect the environment from the adverse effects of surface coal mining with the nation’s need 
for coal as an essential energy source.  The law ensures that coal mining activities are conducted 
in an environmentally responsible manner, and that mined land is adequately reclaimed during 
and following the mining process. 
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Most coal mining states now have the primary responsibility to regulate surface coal mining on 
lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with 
states and Indian tribes to regulate mining on federal lands, and to support states’ regulatory 
programs with grants and technical assistance. 
 
Because of significant damage by coal mining activities to streams and other environmental 
resources, the SPR is needed to reduce and prevent future environmental damage and 
degradation.  
 
In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 
Environmental Impact Statement (EIS) for the SPR, which will replace the 2008 Stream Buffer 
Zone Rule.  The notice includes a list of concepts that are under consideration for the proposed 
SPR.  Those concepts include provisions for coal mining companies that elect to mine through or 
bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, 
geology, and aquatic biology; establishing a definition of the term “material damage to the 
hydrologic balance” of watersheds outside the permit area; and developing more effective 
requirements for mine operators seeking a variance from the requirement that mined areas be 
reclaimed to their approximate original contour. 
 
The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 
The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly 
described below: 
 


• Baseline Data and Analysis.  Proposes adding more extensive and specific 
permit application requirements concerning baseline data on hydrology, 
geology, and aquatic biology. 


• Material Damage Definition.  Proposes possible definitions to the term 
“material damage to the hydrologic balance outside the permit area.” Under 
the Surface Mining Control and Reclamation Act (SMCRA), the regulatory 
authority may not approve a permit unless the proposed operation has been 
designed to prevent material damage to the hydrologic balance outside the 
permit area; however, this term is not defined in OSM regulations. 


• Activities in or Near Streams.  Addresses the circumstances under which an 
applicant could engage in coal-mining or mining-related activities in or near a 
stream. 


• Mining Through Streams.  Addresses the conditions under which mining 
through a streambed could be allowed. 


• Monitoring During Mining and Reclamation.  Describes the types of water 
sampling, locations of water sampling, and duration of monitoring after 
issuance of the mining permit. 







-For Official Use Only: Deliberative Process Material- 
 
 8


• Surface Configuration and Fills.  Addresses how the SPR could mandate the 
final configuration of fills, and the generation and disposal of excess spoil 
material. 


• Approximate Original Contour (AOC) Exceptions.  The SMCRA describes 
the process by which the topography is to be restored to the AOC.  However, 
in some cases, exceptions to the AOC may be permitted.  Possible limits to 
these existing exceptions could be defined and described as part of this 
element of the SPR. 


• Revegetation and Topsoil Management.  Addresses the restoration of the 
vegetation and soils following mining. 


• Permit Coordination.  Coordination among regulatory authorities at the state 
and federal level is addressed in this element. 


• Financial Assurance for Long-term Discharges of Pollutants.  Addresses 
how the mining company could be financially responsible for long-term 
damages associated with its mining activities. 


• Stream Definition.  Contemplates the updating of the current definitions of 
perennial, intermittent, and ephemeral streams, and/or defining streams using 
a newly created definition. 


• Performance Bonds and Release.  Considers the current regulations relating 
to bonding requirements and release of those bonds.  These types of required 
bonds make funds available to the states so that they can reclaim and restore 
mined lands that are not reclaimed by the mining company.  Normally, if a 
mining company fails to reclaim lands, it is prohibited from mining coal 
elsewhere in the United States. 


• Fish and Wildlife Protection and Enhancement.  Addresses ways that these 
resources could be protected and improved. 


Need for the RIA 
 
OMB requires that an RIA be prepared and submitted by all federal agencies proposing new 
regulations that are expected to have a significant economic impact. An annual economic impact 
of at least $100 million is the threshold for defining a significant economic impact.1 The SPR is 
expected to have an annual economic impact of more than $100 million per year, and therefore it 
is required. 
 
As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 
of the potential economic impacts (costs and benefits) of the proposed SPR on the coal mining 
industry and coal-producing geographic areas across the United States.  Both are major 
stakeholders that would be affected by the content of the SPR. 


                                                 
1 U.S Office of Management and Budget, Circular A-94. 
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OSM requested this stakeholder focus in recognition of the potentially significant economic 
impacts of the SPR on these two stakeholders.  Study interviews and the study’s analysis indicate 
that some of the provisions of the proposed SPR could have significant cost implications for coal 
mining companies.  To the extent possible, these impacts are estimated in quantitative terms.  
Other impacts are described in qualitative terms only because they cannot be measured in a 
quantitative way at this time.  
 
An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 
improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s 
new SPR nationwide.  The memorandum states: 
 


“The environmental legacy of mining operations in the Appalachian region is far-
reaching.  Recent studies, as well as the experiences of Appalachian coalfield 
communities, point to new environmental and health challenges from surface coal mining 
that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of 
Appalachian streams have been filled at a rate of 120 miles per year by surface mining 
practices.  A recent EPA study found that nine out of every 10 streams downstream of 
surface mining operations exhibit significant impacts to aquatic life.  Another federal 
study found elevated levels of highly toxic and bioaccumulative selenium in streams 
downstream of valley fills.  These impairments are linked to contamination of surface 
water supplies and resulting health concerns, as well as widespread impacts to stream 
life in downstream rivers and streams.” 


 
In summary, this RIA is needed for three reasons: 
 


• Provide an improved overall economic basis for the regulatory policy decisions made 
during this rule-making process. 
 


• Identify any major economic issues raised by the proposed SPR that may have significant 
consequences for the coal mining industry and coal-producing areas. 
 


• Explore and discuss the significance of these major economic issues in a way that helps 
policy decision-makers address them and resolve them where possible. 


 
III. Baseline Conditions (Least Stringent Alternative/Minimal Economic Impact) 


 
According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management 
and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions 
relative to the rulemaking process. This is the economic baseline against which the other rule 
alternatives are compared. It is also considered to be the Least Stringent Alternative, which also 
is expected to have the least economic impact on the coal mining industry and coal-producing 
areas. 
 
Key Baseline Assumptions 
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The following assumptions were employed in analyzing the baseline situation: 
 


1. The baseline uses 2008 data for analysis purposes to reflect the current regulatory 
environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing 
regulations applied to the coal mining industry. 
 


2. The 2008 rule is assumed to have no significant impact on the coal mining industry 
because it was not implemented, and because the economic analysis in the 2008 rule’s 
EIS showed no major economic impacts. 
 


3. 2008 is an economic recession year, and therefore the economy was amidst a major 
downturn. This economic downturn is assumed to have reduced the demand for coal, 
which was evidenced in 2009 with lower overall coal demand numbers.2 
 


4. No major changes are foreseen in regional coal production and mining methods (surface 
versus underground) under EIS Alternative 1 over the next 12 years. 


 
A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering 
Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential 
regional coal production and mining method shifts over the next 12 years. Table 1 identifies the 
baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline 
Situation (EIS Alternative 1). 
 
Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1) 


Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
Analysis 
As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone 
Rule, which was not implemented by OSM. The EIS and RIA for the 2008 rule concluded the 
rule would have no significant economic impact. Since the rule was never implemented, it has no 
economic impact on the coal mining industry, coal mining areas, and other stakeholders. 
Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. 
economy as a whole. It shows a $32.1 billion direct impact on the national economy. 


                                                 
2 U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report. 


  Production (Million Short Tons) 
Region Underground Surface Total 
Northern Rocky Mountains and Great Plains  3.67  538.39   542.06 
Appalachian Basin  220.23  149.38   369.61 
Illinois Basin  64.61  34.27   98.88 
Colorado Plateau  55.78  34.28   90.06 
Gulf Region  12.28  54.10   66.38 
Other Western Interior  0.44  1.50   1.94 
Northwest  -    1.48   1.48 
Total  357.01  813.39   1,170.40 







-For Official Use Only: Deliberative Process Material- 
 
 11


Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-
business supply chain impacts), and another $26.3 billion in employee spending (induced 
impacts), bringing the total impact of coal mining on the national economy to more than 
$81.5 billion. 
 
Table 2 also shows the economic sectors that are most closely linked to coal mining, and the 
impacts in terms of business-to-business and employee spending. The top four sectors are: 1) 
support activities for mining; 2) wholesale trade businesses; 3) management of companies and 
enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply 
chain expenditures. 
 
Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry 
Sector Description Direct ($) Indirect ($) Induced ($) Total ($)


 Totals 32,084,721,664 23,162,847,232 26,336,821,248 81,584,193,536
21 Mining coal 32,084,721,664 2,029,731,840 29,863,232 34,144,256,000


30 Support activities for other 
mining 0.0 2,195,267,584 3,189,744 2,198,454,272


319 Wholesale trade businesses 0.0 1,000,024,064 1,148,633,088 2,148,655,104
360 Real estate establishments 0.0 383,846,400 1,427,955,712 1,811,800,064


356 
Securities, commodity 
contracts, investments, and 
related activities 


0.0 763,830,272 634,296,320 1,398,128,640


381 Management of companies 
and enterprises 0.0 1,002,776,576 356,299,776 1,359,077,376


115 Petroleum refineries 0.0 757,313,536 532,632,576 1,289,945,088


31 
Electric power generation, 
transmission, and 
distribution 


0.0 677,767,168 422,944,768 1,100,709,888


354 
Monetary authorities and 
depository credit 
intermediation activities 


0.0 483,776,512 610,693,120 1,094,467,584


333 Transport by rail 0.0 1,032,026,112 52,721,152 1,084,743,680


413 Food services and drinking 
places 0.0 105,977,856 854,038,528 960,016,384


369 Architectural, engineering, 
and related services 0.0 831,934,464 96,962,560 928,897,024


351 Telecommunications 0.0 298,811,392 610,592,768 909,404,160
357 Insurance carriers 0.0 121,138,432 764,225,536 885,364,736


394 
Offices of physicians, 
dentists, and other health 
practitioners 


0.0 2,562 863,358,976 863,361,024


335 Transport by truck 0.0 592,918,528 240,849,920 833,767,424
397 Private hospitals 0.0 3,330 827,920,384 827,922,432


205 Construction machinery 
manufacturing 0.0 817,332,224 1,279,540 818,612,224


20 Extraction of oil and 
natural gas 0.0 463,098,880 292,632,576 755,732,480


Source: IMPLAN model run, August 2010 
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Table 3 below shows the results of the baseline analysis of the economic output impact of the 
coal mining industry in each of the coal-producing states. 
 
Across the coal-producing states, the coal-mining industry has a total economic output value of 
$48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), 
Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming 
($3.6 billion). 
 
The totals shown reflect the sum of impacts across the coal-producing states, and are not the 
same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline 
economic output impact on the national economy is estimated at $81.5 billion, and the total 
economic output impact across the coal-producing states is $48.7 billion, which is approximately 
60 percent of the national impact.  The other 40 percent of this economic output impact occurs in 
the non-coal-producing states. 
 
Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data) 


States Direct Indirect Induced Total
Alabama $2,179,324,160  $501,268,437 $554,047,439 $3,234,640,101 
Alaska $10,734,416  $2,529,933 $2,525,246 $15,789,595 
Arizona $76,019,976  $19,338,410 $25,462,825 $120,821,210 
Arkansas $18,565,028  $3,598,628 $3,966,141 $26,129,796 
Colorado $1,136,597,632  $292,372,699 $403,660,565 $1,832,630,893 
Illinois $1,164,327,552  $417,383,281 $441,648,921 $2,023,359,694 
Indiana $1,639,472,768  $298,353,406 $439,638,097 $2,377,464,227 
Kansas $41,053,352  $7,577,350 $10,352,527 $58,983,225 
Kentucky $5,546,564,096  $1,554,182,780 $1,309,399,370 $8,410,146,403 
Louisiana $88,399,088  $21,541,460 $23,834,350 $133,774,902 
Maryland $54,881,188  $14,517,917 $15,018,628 $84,417,733 
Mississippi $36,412,316  $6,204,251 $8,276,416 $50,892,984 
Missouri $263,985,776  $64,553,798 $81,072,616 $409,612,186 
Montana $302,833,216  $67,314,615 $72,445,454 $442,593,266 
New Mexico $416,587,264  $69,543,821 $88,032,081 $574,163,188 
North Dakota $393,881,472  $70,897,559 $74,066,922 $538,845,950 
Ohio $813,621,248  $251,214,848 $258,988,544 $1,323,823,104 
Oklahoma $66,184,240  $15,324,907 $16,740,062 $98,249,207 
Pennsylvania $3,492,621,056  $1,250,007,809 $1,315,121,124 $6,057,750,026 
Tennessee $69,778,640  $22,318,727 $20,746,490 $112,843,855 
Texas $1,362,782,336  $402,430,822 $492,708,229 $2,257,921,328 
Utah $741,357,120  $210,667,504 $235,922,348 $1,187,946,971 
Virginia $2,452,940,288  $627,762,584 $736,282,657 $3,816,985,705 
Washington $23,676,292  $7,402,652 $8,313,728 $39,392,671 
West Virginia $7,060,627,968  $1,471,882,625 $1,259,405,361 $9,791,916,251 
Wyoming $2,756,616,192  $455,333,145 $434,596,660 $3,646,546,111 
Totals $32,209,844,680  $8,125,523,968 $8,332,272,801 $48,667,640,582 


Source: IMPLAN model run, August 2010 
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Table 4 below shows the amount and distribution of the baseline economic output by coal-
producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of 
the other coal-producing regions has less than a 10 percent share of the coal mining industry’s 
current economic output impact. 
 
Table 4: Baseline Economic Output by Coal-Producing Region 


Region Baseline Economic Output % Total 
Appalachian Basin  $32,832,523,177 67.77 
Colorado Plateau  $3,715,562,262 7.67 
Gulf Region $2,442,589,213 5.04 
Illinois Basin  $4,400,823,921 9.08 
Northern Rocky Mountains and Great Plains  $4,627,985,327 9.55 
Northwest  $15,789,595 0.03 
Other Western Interior  $409,612,186 0.85 
Total-All Regions $48,444,885,682 100.00 


Source: IMPLAN model run, September 2010 
 
As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total 
baseline employment impact of 182,785 jobs, with the largest employment impact occurring in 
West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and 
Wyoming (12,056). 
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Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data) 


State Direct Indirect Induced Total 
Alabama 4,154 2,449 4,903 11,506 
Alaska 24 10 19 54 
Arizona 182 103 203 488 
Arkansas 51 21 37 109 
Colorado 2,304 1,397 3,001 6,702 
Illinois 3,124 1,695 3,082 7,900 
Indiana 2,795 1,567 3,888 8,250 
Kansas 84 40 93 216 
Kentucky 15,015 7,464 11,706 34,185 
Louisiana 144 99 204 448 
Maryland 153 65 111 329 
Mississippi 80 36 80 196 
Missouri 437 320 680 1,437 
Montana 838 390 684 1,912 
New Mexico 1,092 409 818 2,319 
North Dakota 903 374 703 1,981 
Ohio 2,253 1,226 2,184 5,663 
Oklahoma 145 76 148 369 
Pennsylvania 8,317 5,144 9,777 23,238 
Tennessee 273 110 165 549 
Texas 2,681 1,709 3,578 7,968 
Utah 2,077 1,179 2,110 5,366 
Virginia 3,961 2,719 5,703 12,384 
Washington 55 33 58 146 
West Virginia 17,915 6,972 12,126 37,014 
Wyoming 6,074 2,161 3,821 12,056 
Totals 75,131 37,768 69,882 182,785 


Source: IMPLAN model run, August 2010 
 
Conclusion 
 
The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to 
no impact on the coal mining industry’s current $81.6 billion economic output impact and its 
182,785 employment impact nationally.  
 
IV. Analysis of the Proposed Preferred and Most Stringent Rule Alternatives 
 
The Proposed Preferred Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS 
Alternative 2) were analyzed. First, it is important to consider the overall coal production and 
consumption trends forming the foundation for the RIA scenario analysis. 
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Long Term Historic National Coal Production and Consumption Trends 
 
An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 1 below shows these 
trends since 1949, or over the past 60 years.   
 
Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry 
 


 
Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
 
The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 
 
If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers.  
 
The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR 
compliance costs on the electric power sector and other major coal using industries and final 
business and household consumers. Once a final rule exists, the final RIA should include this 
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analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below 
identifies major trends in coal demand over the past five years (2005-2009). 
 
Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 6. 
 
Table 6: U.S. Coal Consumption by Major Sector 


Market 2005 2006 2007 2008 2009 


2005-
2009 % 
Change 


Consumption by Sector       
 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 
 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 
 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 
Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 
Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 


Source: USEIA.  2009.  U.S. coal supply and demand review, 2009. 
 
The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 
 
Regional Coal Production Shifts, 2005-2009 
 
U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift 
away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has 
been under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 
 
U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 
 
Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 
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Table 7: Coal Production in the United States 


Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 


Production by Region       
     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 
        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 
        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 
        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 
     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 
     Western  585 619.4 621 633.6 584.5 -0.09 
     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 
          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 


Source: USEIA, U.S. coal supply and demand review, 2009. 
 
The mining engineering production task force prepared forecasts for each of the EIS 
Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS 
Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the 
RIA’s analysis of each of these rule alternatives.  
 
Surface and Underground Mining Trends 
 
Figure 2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 
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Figure 2: Long-Term U.S. Trend in Surface and Underground Mining 


 
 
EIS Alternative 5 (Proposed Preferred Rule Alternative Analysis) 
 
EIS Alternative 5 is the proposed preferred alternative because it offers the most balanced 
approach to protecting the environment and ensuring the nation’s demands for coal as a fuel 
source are effectively met.  
 
A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the SPR 
will cause some reductions in coal production and consumption and some shifts in regional 
mining locations and mining methods.  These shifts are described below in Table 8. 
 
In Alternative 5, SPR-related compliance cost estimates were calculated on a per-coal-ton basis 
for each of the seven coal-producing regions.  These estimates considered all 13 elements of the 
proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology 
developed by Morgan Worldwide Consultants, Inc.   
 
The compliance cost estimates for each region were applied to the annual coal production data 
for each of the seven coal-producing regions.  The resulting regional data were then entered into 
the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the 
estimated reductions in coal industry economic output and employment at the national level and 
for each region based upon the cost estimates.   
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The mining engineering task force forecasted production and mining method shifts under EIS 
Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of 
production to the coal regions impacted by the proposed preferred rule.  
 
Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
No Rocky 
Mtns/Great Plains  -    -    -   0.00% 0.00% 0.00% 
Appalachian Basin -0.37   -47.88  -48.25 -0.17% -32.05% -13.05% 
Illinois Basin  -    -7.27  -7.27 0.00% -21.20% -7.35% 
Colorado Plateau  -0.41   -1.28  -1.69 -0.74% -3.74% -1.88% 
Gulf Region  0.00   -12.10  -12.10 -0.02% -22.36% -18.23% 
Other Western 
Interior - 0.44   -1.50  -1.94 100.00% 100.00% 100.00% 
Northwest  -   - 0.48  -0.48 0.00% -32.30% -32.30% 
Total - 1.22   -70.50  -71.72 -0.34% -8.67% -6.13% 
Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 
million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). 
This is a 6.13% over loss of production due to rule’s requirements under Alternative 5. 
 
The cost of these losses was calculated in two ways. In the first, the compliance cost estimates 
were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The 
results were than compared to the Baseline IMPLAN modeling results. These results are 
summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. 
Based upon an analysis of the cost components of Alternative 5, these estimates were prepared 
for both underground and surface mining in each of the 7 regions. A weighted cost was 
calculated for these costs for use in the IMPLAN model. Both economic output and employment 
impact were estimated using the IMPLAN model. 
 
Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5 
 


Coal-Producing Region  Underground 
Cost per Ton 


Surface Cost 
per Ton 


% 
Underground 


Mining 
Weighted 


Cost 
Northern Rocky Mountains/Great 
Plains $0.253 $0.194 0.68% $0.195 


Appalachian Basin $0.758 $7.359 59.59% $3.426 
Illinois Basin $0.494 $2.934 65.34% $1.340 
Colorado Plateau $0.186 $1.049 61.93% $0.515 
Gulf Region $0.122 $2.813 18.50% $2.315 
Other Western Interior $0.218 $7.480 22.73% $5.829 
Northwest $0.000 $2.407 0.00% $2.407 


Source: Morgan Worldwide, October 2010 
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The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying 
with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian 
regions.  
 
Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with 
EIS Alternative 5, 2010-2022 


Source: IMPLAN model run, October 2010 
 
Across all 7 coal-producing regions, the total loss of economic output impact is estimated at 
$1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian 
Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an 
average annual loss of almost $93 million. The smallest losses are expected in the Northwest and 
Other Western Interior regions.  
 
Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS 
Alternative 5, 2010-2022 


Region 
Baseline Economic 


Output 
Overall Change Caused 


by EIS Alternative 5 
% Decrease Under 


EIS Alternative 5 


Average Annual 
Reduction in 


Economic Output 
Appalachian 
Basin  $32,832,523,177 -$1,114,815,653 -3.40 -$92,901,304 


Colorado Plateau  $3,715,562,262 -$31,900,996 -0.86 -$2,658,416 


Gulf  $2,442,589,213 -$72,496,342 -2.97 -$6,041,362 


Illinois Basin  $4,400,823,921 -$65,892,542 -1.50 -$5,491,045 


N Rocky Mtn & 
Great Plains  


$4,627,985,327 -$62,161,400 -1.34 
-$5,180,117 


Northwest  $15,789,595 -$2,195,474 -13.90 -$182,956 


Other Western 
Interior  


$409,612,186 -$7,666,546 -1.87 
-$638,879 


Total - All 
Regions $48,444,885,682 -$1,357,128,953 


 
-2.80 


  
-$113,094,079 


Region Baseline Employment 


Employment 
Reduction 


Caused by EIS 
Alternative 5 


% Employment 
Change Caused 


by EIS 
Alternative 5 


Average Annual 
Employment 


Reduction 
Appalachian Basin 124,867 -4,679 -3.7 -390 
Colorado Plateau 14,874 -136 -0.9 -11 
Northern Rocky 
Mountains and 
Great Plains 


15,949 -246 
-1.5 


-21 


Illinois Basin 16,150 -256 -1.6 -21 
Northwest 54 -8 -14.8 -1 
Other Western 
Interior 2,130 30 1.4 


3 


Gulf Region 8,612 -272 -3.2 
-23 


Total-All Regions 182,638 -5,567 -3.0 -464 
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Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 
5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is 
projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. 
Employment losses in the other coal regions are expected to be much smaller. These data are 
described in Table 11 above. 
 
The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining 
engineering economic approach developed by Morgan Worldwide, which did not involve the use 
of IMPLAN modeling. This second approach made full use of the coal production shift results 
from the mining engineering coal production forecast task force.  
 
The per ton compliance cost estimates found in Table 9 above were used in this second cost 
analysis approach.  
 
Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022 
 


Region Underground  Surface Total Total Cost 


  
Tons ( x 


,000) % 
Cost/
Ton 


Tons  ( x 
,000) % Cost/Ton 


Tons ( x 
,000) 


Weighted 
Cost   


No. Rocky 
Mtns/Great 
Plains 4,213.80 0.70% $0.25  618,499 99.30% $0.19 622,713 $0.20 $121,331,210 
Appalachian 
Basin 219,862.00 68.40% $0.76  101,500 31.60% $7.36 321,362 $2.84 $913,723,080 


Illinois Basin 74,222.80 73.30% $0.49  27,000 26.70% $2.93 101,223 $1.15 $115,920,773 
Colorado 
Plateau 55,370.00 62.70% $0.19  33,000 37.30% $1.05 88,370 $0.51 $44,932,193 


Gulf Region 12,281.00 22.60% $0.12  42,000 77.40% $2.81 54,281 $2.20 $119,623,175 
Other 
Western 
Interior                 $0 


Northwest 0 0.00% 0 1,000 100% $2.41 1,000 $2.41 $2,407,211 


Total 365,949.60     822,999     1,188,949 $1.11 $1,317,937,641 
 
According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS 
Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 
million) of this cost total occurring in the Appalachian Basin.  
 
The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would 
incur significant (in excess of $100 million over the 12 years) costs in complying with the rule.  
 
Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The 
average annual cost of complying with the rule would be $109.8 million across the 7 regions, 
with the largest share ($76,143,590) of this cost falling in Appalachia.  
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Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5 
 


 Region Annual Cost to Comply with EIS Alternative 5 


No. Rocky Mtns/Great Plains $10,110,934
Appalachian Basin $76,143,590
Illinois Basin $9,660,064
Colorado Plateau $3,744,349
Gulf Region $9,968,598


Other Western Interior $0
Northwest $200,601
Total $109,828,137


 
The two cost estimating approaches ended up producing relatively simple overall cost numbers. 
The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or 
$113 million per year) and the mining engineering costing approach produced a total cost over 
the 12 years of $1.317 billion (or $110 million per year). 
 
EIS Alternative 2 (Most Stringent/Most Costly Alternative) 
 
Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way 
possible. In general, the alternative could hypothetically eliminate all surface mining across the 
United States due to its strict definition of a stream and the severe restrictions it would impose on 
mining activities. Table 14 below presents the mining engineering task force’s estimates on 
production losses due to Alternative 2. 
 
Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
Northern Rocky Mountains 
and Great Plains  -    538.39  538.39 0.00% 100.00% 99.32% 
Appalachian Basin  -    149.38  149.38 0.00% 100.00% 40.41% 
Illinois Basin  -    34.27  34.27 0.00% 100.00% 34.66% 
Colorado Plateau  -    34.28  34.28 0.00% 100.00% 38.07% 
Gulf Region  0.00  54.10  54.10 0.02% 100.00% 81.50% 
Other Western Interior  0.44  1.50  1.94 100.00% 100.00% 100.00% 
Northwest  -    1.48  1.48 0.00% 100.00% 100.00% 
Total  0.44  813.39  813.83 0.12% 100.00% 69.53% 


 
The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining 
(surface and underground combined) nationwide would be lost due Alternative 2. These 
outcomes are catastrophic in nature. They would pose a dire threat to electric power generation 
across much of the nation and would injure steel and other metals production. These impacts, 
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while not measurable in economic terms, are believable to be very significant. One simple way 
to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 
3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 
70% of current total coal production is from surface mining. The total economic impact of the 
coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. 
Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed 
surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially 
eliminated by the strict adoption of Alternative 2.  
 
Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 
billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface 
mining of coal. This economic impact would be potentially eliminated by Alternative 2.  
 
V. Economic Benefits 
 
The SPR is expected to create significant environmental benefits, which will produce economic 
benefits nationally and in coal-producing areas. None of these benefits can be monetized at this 
time, and only some of them can be quantified because of the proposed nature of the rule and 
very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been 
completed and a final rule exists, an improved foundation for quantifying and monetizing these 
benefits will be possible. The chief economic benefits of the rule, stemming from its 
environmental benefits include:  
 


1. Fewer miles of stream destroyed. 
2. Conserved land acreage. 
3. Improved protection of the biological condition of streams. 
4. Added fish and wildlife habitat protection and enhancement. 
5. Increased reforestation of lands used in mining. 
6. Lessen adverse impacts on downstream water quality and groundwater during and after 


mining and reclamation. 
7. Improved aesthetics of reclaimed lands. 


 
Where available, quantitative data are offered to measure these benefits. In most cases however, 
quantifiable data are not available. A diligent effort was made to secure these data from OSM, 
the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps 
of Engineers. Some of this data will be available once the EIS is further along. This will be 
added in the final RIA. 
 
Stream Mile Protection 
 
A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by 
Morgan Worldwide. The results are summarized in Table 15 below. This is best available 
information for use at this time. Once more precise stream mile protection data are available, 
these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and 
the Army Corps of Engineers. No data was available for use in the Conceptual RIA.  
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Using an assumption on the stream density (ft per permit acre), a calculation of the current 
stream impact per annum was undertaken, and then that calculation was used to develop a stream 
impact per ton for each of the coal-producing regions.  Using the redistribution of coal 
production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, 
the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact 
of 2,731,254 ft, which is a reduction of about 25%. 
 
Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5 
 


Baseline Case 
Surface 


Permitted 
Acres 


Ft / Acre Total Stream 
Length Annual Stream Impact 


Annual 
Surface 


Tonnage 


Stream 
Impact per 


Surface Ton 


  Acres   Ft Ft Miles (,000 tons) ft/Ton 
N Rocky 
Mountain / 
Great Plains 562,200 5 2,811,000 281,100 53.2 538,387 0.52 
Appalachian 
Basin 1,107,160 20 22,143,200 2,214,320 419.4 149,376 14.82 
Illinois Basin 254,880 15 3,823,200 382,320 72.4 34,266 11.16 
Colorado 
Plateau 119,690 10 1,196,900 119,690 22.7 34,283 3.49 
Gulf Region 409,920 15 6,148,800 614,880 116.5 54,099 11.37 
Other Western 
Interior 30,790 10 307,900 30,790 5.8 1,499 20.54 
Northwest 7,300 20 146,000 14,600 2.8 1,477 9.88 
Total       3,657,700   813,387   
                


EIS 
Alternative 5 


Annual 
Stream 
Impact 


Annual 
Surface 


Tonnage 


Stream 
Impact per 


Ton         
  Ft   ft/Ton         
N Rocky 
Mountain / 
Great Plains 322,928 618,499 0.52         
Appalachian 
Basin 1,504,616 101,500 14.82         
Illinois Basin 301,250 27,000 11.16         
Colorado 
Plateau 115,211 33,000 3.49         
Gulf Region 477,365 42,000 11.37         
Other Western 
Interior 0 0 20.54         
Northwest 9,885 1,000 9.88         
Total 2,731,254 822,999           
Baseline Case 3,657,700             
Alternative 5 
Miles 2,731,254             
Stream Mile 
Savings 926,446             
Percentage 
Reduction 25.3             
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Conserved Land Area 
 
A second economic benefit of the SPR is conserved land that is protected during mining and can 
be made available as future open space/green space, or can be used for recreation, residential, 
agricultural and business uses. Table 16 below provides very basic baseline data on permitted 
acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide. 
 
Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region 
 


    Permitted Acreage Subtotal 
Region State Surface Underground Surface Underground 


N Rocky/Great 
Plains Wyoming 395,840 5,270     
  Montana 59,900 6,400     
  N. Dakota 106,460 0 562,200 11,670 
App. Basin West Virginia 269,950 31,160     
  Ky - East 436,230 933,450     
  Pennsylvania 295,800 47,700     
  Ohio 9,120 590     
  Virginia 64,560 7,440     
  Maryland 4,150 940     
  Tennessee 27,350 1,270 1,107,160 1,022,550 
Illinois Basin Indiana 194,710 7,480     
  Illinois 11,700 22,600     
  Ky-West 48,470 400,050 254,880 430,130 
Col. Plateau Colorado 45,100 118,800     
  New Mexico 74,150 13,220     
  Arizona         
  Utah 440 1,790 119,690 133,810 
Gulf Region Texas 285,600 0     
  Alabama 75,370 11,460     
  Louisiana 41,930 0     
  Mississippi 5,800 0     
  Arkansas 1,220 120 409,920 11,580 
Other West  Oklahoma 21,600 300     
  Missouri 6,050 0     
  Kansas 3,140 0 30,790 300 
Northwest Alaska 7,300 1,250     
  Washington   0 7,300 1,250 


 
Qualitative Insights about Other Economic Benefits of the Stream Protection Rule 
 
A variety of environmental articles and reports discuss strategies to enhance the economic value 
of mined land. While these sources do not provide monetary or other quantitative information 
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that can be readily used in the Conceptual RIA, a summary of some of these documents provides 
qualitative insights into the economic benefits of the SPR. These summaries are provided below. 


1. Reforestation of land that has been surface mined for coal can produce high-value 
commercial forests while providing watershed protection and wildlife habitat.  Forests 
growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the 
grasslands that were established through the original reclamation. Source: Burger, J.A., 
and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. 
Virginia Cooperative Extension Publication 460-138. 


  
2. Targeted reforestation on surface mines can reduce forest fragmentation that has been 


caused by mining, as needed to restore habitat for wildlife species that depend on large 
expanses of unbroken forest, including rapidly declining bird species such as the 
Cerulean Warbler and for species that depend on successional forest habitat. Source: 
Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of 
Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187. 


 
3. When conducted on favorable mines sites, establishment of bioenergy plantations 


approach profitability using conventional economic measures. Sources: Sullivan, J., J. 
Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed 
surface mined lands, the burden of site conversion costs, and carbon payments as 
reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial 
Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, 
planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper. 


 
4. Forests have been the traditional land use and support an established industry throughout 


the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed 
control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. 
Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest 
Reclamation Advisory Number 1. 


 
5. Re-establishing productive forests on otherwise unused and non-productive mined lands 


will generate economic value for landowners and communities, and will enhance 
environmental quality by accelerating restoration of ecosystem services – such as 
watershed protection, water quality enhancement, carbon storage and wildlife habitat – 
that are typically provided by native forests on non-mined landscapes. Source: Burger, 
J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands 
in the Eastern United States. Publication 460-144. 


 
VI. Transfers 
 
Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers 
of either costs or benefits that may be associated with the rule. Moreover, the requested scope of 
the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  
These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three 
potential transfers should be considered for evaluation in the final RIA: 
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1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal 
production and mining method shifts. These could be seen as a form of “transfer” of rule-
related benefits and costs. Available data on these shifts was discussed earlier in this 
report. A few important summary points should be considered in the context of transfers: 
 


a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential 
loss of coal production from Eastern coal locations (principally the Appalachian 
Basin) to Western and Illinois Basin sources. It is important to note that these 
shifts have been underway for several years. It is likely that the SPR could add to 
these regional shifts. These future shifts could carry the economic benefits 
(production, sales, employment, payroll, and taxes) associated with coal mining in 
Eastern states to Illinois Basin and Western states. One potential impact of these 
regional shifts could also be increases and decreases in the coal revenues and 
profits of coal mining companies. Those companies with Western mining 
operations would appear to stand to gain, and those with their primary operations 
in the East could be placed at a disadvantage. 
 


b. Mining method shifts, especially those from surface mining to underground 
mining could have similar effects in benefitting coal companies in a position to 
capture the new underground mining business created by the shift from surface 
mining to underground mining. 


 
2. Costs Passed Along to Customers: A second type of transfer could be represented by 


the actions by coal producers to pass along any increased cost of production related to the 
SPR to their customers, namely electric power companies and heavy metals (steel and 
other primary metals) manufacturing industries. Historically, coal producers have been 
able to pass along their increased costs to customers. Given the slowly recovering nature 
of the general economy, it may be more difficult for coal companies to pass along SPR 
costs to their customers.   
 


3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of 
transfer could relate to the transfer of any increased cost of production, mine site 
protection and reclamation, or other SPR-related cost from one level of government to 
another (for example an unfunded mandate created by the rule that creates added 
regulatory or environmental cleanup costs to state and local governments.) A second type 
of transfer in this category could be a transfer of rule compliance costs from a private 
entity (coal mining company) to the public sector (federal, tribal, state or local 
government). 
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VII. Other Effects of the Stream Protection Rule 
 


1. Regulatory Flexibility Act (Small Business Impact) Analysis 
 
Purpose 
 
This section presents and analyzes best available information on the economic impact of the 
Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal 
mining business entities. Available data from various sources have been examined and analyzed. 
This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more 
complete analysis of these impacts will be conducted within the Final RIA on the Final Stream 
Protection Rule (SPR) when it exists. 
 
Background and Definitions 
 
An analysis of the economic impact of proposed federal regulations on small business entities 
(also known as firms, companies or enterprises) is a required component of a Regulatory Impact 
Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new 
direction in their efforts to assess the impact of their proposed rulemakings on small businesses 
and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the 
U.S. Small Business Administration’s Office of Advocacy to provide agencies with information 
on how to comply with the President’s directive.   
 
By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to 
balance the social goals of federal regulations with the needs and capabilities of small businesses 
and other small entities in American society. 
 
Research indicates that smaller businesses bear a greater proportionate share of the burden of 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 
percent more than that of firms with more than 500 employees.3 Small businesses, defined as 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 
according to available research.  
 
As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 
firms (defined as firms with 500 or more employees).4 
 
Since the federal government began calculating the economic impact of the RFA in 1998, the 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 
billion without undermining the broad purposes of the regulations it affects.5 
                                                 
3 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-
107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy 
(Springfield, Va.: National Technical Information Service, 2001). 
4 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business 
Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 
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Definition of a Small Coal Mining Business  
 
The U.S. Small Business Administration (SBA) defines a small business in the coal mining 
industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.6 While 
this definition is used in assessing the economic impact of the SPR on smaller coal mining 
entities, a more complete analysis of the coal mining industry by various employment size 
groups is provided.7  
 
U.S. Coal Mining Industry Enterprise (Corporate) Profile 
 
For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 
(corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how 
the data are organized and reported, the two sets of numbers do not align completely, but they 
are close. The most important data in fulfilling the RFA requirements is the corporate or 
enterprise data. 
 
Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 
number of firms, establishments and employment for coal mining, or NAICS 2121.  An 
establishment is defined as a single physical location at which business is conducted or where 
services or industrial operations are performed. An enterprise is defined as a business 
organization consisting of one or more domestic establishments under common ownership or 
control. For companies with only one establishment, the enterprise and the establishment are 
often the same. The employment of a multi-establishment enterprise is determined by summing 
the employment of all associated establishments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


                                                                                                                                                             
5 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 
Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
6 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 
Industry Classification System Codes, Update, November 5, 2010. 
7 NAICS stands for the North American Industry Classification System, which standardizes how operating 
businesses are classified for operating and government reporting purposes. 
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Table 17: U.S. Coal Mining Industry Enterprise Profile in 20078 
 


Enterprise 
Employment 
Size 


Number 
Firms 


Number 
Establishments Employment 


% 
Total 


Firms 
% Total 


Establishments 
% Total 


Employment 


0-4 197 199 332 29.0 18.7 0.4 


 5-9 80 80 527 11.8 7.5 0.7 


 10-19 103 105 1,433 15.2 9.8 1.8 


<20 380 384 2,292 56.0 36.0 2.9 


20-99 194 215 8,284 28.6 20.2 10.4 


100-499 64 142 12,392 9.4 13.3 15.5 


<500 638 741 22,968 94.0 69.5 28.8 


500+ 41 325 56,880 6.0 30.5 71.2 


Total 679 1,066 79,848 100.0 100.0 100.0 
 
The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 
people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 
employees.  
 
On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 
than 500 employees represented 71% of total employment. 
 
U.S. Coal Mining Industry Revenues by Small and Large Businesses 
 
Table 18 below analyzes coal revenues produced by small and large coal mining businesses.  
  
 
 
 
 
 
 
 
 
 
 
 
                                                 
8 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 20079 
 


Industry Receipts 
Size Group (Dollars) Firms Employ. 


Estimated 
Receipts 


($000) 


Avg. 
Firm 


Employ. 
Size 


Avg. 
Firm 


Receipts 
($000) 


No. Firms 
with Avg. 


Employ 
<500 


% 
Industry 


Total 
Receipts


Total 679 79,848 33,550,214 118 49,411 620 100.0%


<100,000 24 0 0 0 0 24 0.0%


100,000-499,999 278 2,092 105,063 8 378 278 0.3%


500,000-999,999 25 80 16,473 3 659 25 0.0%


1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2%


2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6%


 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8%


7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7%


10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8%


15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0%
 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8%


25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7%


30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4%


35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7%


40,000,000-44,999,999 2 0 0 0 0 2 0.0%


45,000,000-49,999,999 3 0 0 0 0 3 0.0%


50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3%


75,000,000-99,999,999 6 NA NA NA NA 6 NA


100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9%


% Defined as Small 
Business (<500 
Employees) 91.3%           
% Industry Receipts by 
Small Businesses 14.1%           


 
The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 
or large businesses.  
 
 
 
 
                                                 
9 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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U.S. Coal Mining Industry Business Legal Form Profile 
 
The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal 
mining business establishments (operations) employed less than 20 people and almost 98% 
employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 
people in 2008 according to the data in Table 3.  
 
Almost 78% of all coal mining establishments are associated with corporations or S-
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 
tend to be smaller in employment size than corporate entities.  
 
Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 200810 
 


Business 
Legal Type 


Total 
Establish 


<20 
Employ 


20-499 
Employ 


>500 
Employ 


% <20 
Employ 


% 20-
499 


Employ 
% >500 
Employ Totals 


All 
Establishments 1108 536 547 25 48.4% 49.4% 2.3% 100.0% 


Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 


S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 


Sole 
Proprietorships 44 33 19 11 75.0% 22.7% 2.3% 100.0% 


Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 


Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 
 
Coal Production and Revenues by Mine Type and Employment Size 
The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies 
establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: 
bituminous, lignite, and anthracite.11  Bituminous operations represent approximately 97% of coal 
mining operations and approximately 99% of coal miners and total coal production.  Anthracite 
operations represent approximately 2% of coal mining operations and less than 1% of coal miners and 
total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, 
and total coal production. 


The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 


                                                 
10 U.S. Census, County Business Patterns 2008 
11 This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code 
description.  Some publications of the U.S. Department of Energy further divide the bituminous group into 
bituminous coal and sub-bituminous coal. 
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mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 
2009. 


A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 
were used in Table 20 to analyze coal production and revenues by the employment size of mines. 
Because of data reporting problems, mine (establishment) production and revenue data could not be 
aggregated at the firm or corporate level in a valid way.  


Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009  


 


Coal Production by Mines in Short Tons 


Mine Size Coal-Surface Coal-UG Total 
1-19 Employees 19,713,676 5,036,046 24,749,722 
20-499 Employees 475,066,642 236,566,737 711,633,379 
500+ Employees 247,760,869 90,256,010 338,016,879 
Grand Total 742,541,187 331,858,793 1,074,399,980 


Total Coal Revenues, Apportioned by Coal Tonnage Produced 


Mine Size Coal-Surface Coal-UG Total 
1-19 Employees $440,600,659 $258,600,962 $699,201,621 
20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 
500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 
Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 
Source: Mine Safety and Health Administration (MSHA) Employment and Production Database 


Over 66% of total coal production (including both surface and underground mined) in 2009 was 
produced by mines with employment in the 20-499 range, which are considered to be small 
businesses. Almost 69% of total coal production occurred in mining operations with less than 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 
employees.  
 
Coal Production Concentration 
 
According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal 
production is highly concentrated. The five largest corporate producers represent over 53% of 
total coal production in 2009, according to the data presented in Table 5 below. The 29 coal 
producers listed in Table 21 account for over 87% of total U.S. coal production.  
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Table 21: Largest U.S. Coal Producers in 2009 
 


Rank 
Controlling Company 
Name 


Production Percent of 
(Thou. Short Tons) Total Production 


1 Peabody Energy 
Corporation  


189,232 17.6 


2 Arch Coal Inc.  148,061 13.8 
3 Cloud Peak Energy  90,965 8.5 
4 Alpha Natural Resources 


LLC  
83,523 7.8 


5 CONSOL Energy Inc.  58,145 5.4 
6 Massey Energy Co.  37,161 3.5 
7 NACCO Industries Inc.  31,085 2.9 
8 Patriot Coal Corp.  29,268 2.7 
9 Peter Kiewit Sons Inc.  27,136 2.5 
10 Alliance Resource 


Operating Partners LP  
25,874 2.4 


11 Murray Energy Corp.  25,837 2.4 
12 Westmoreland Coal Co.  24,266 2.3 
13 Energy Future Holdings 


Corp.  
21,272 2.0 


14 Drummond Co. Inc. 19,964 1.9 
15 Intl Coal Group Inc. (ICG) 17,414 1.6 


16 BHP Billiton Ltd.  14,917 1.4 
17 James River Coal Co.  9,855 0.9 
18 Chevron Corp.  9,841 0.9 
19 PacifiCorp  9,447 0.9 
20 Level 3 Communications  8,392 0.8 


21 Walter Industries Inc.  7,571 0.7 
22 Trinity Coal Corp.  6,805 0.6 
23 Booth Energy Group  6,506 0.6 
24 Cline Group 6,497 0.6 
25 TECO Energy Inc.  6,205 0.6 
26 Rosebud Mining Co.  6,084 0.6 
27 Black Hills Corp.  6,016 0.6 
28 Oxbow Carbon & 


Minerals Holding Inc.  
5,703 0.5 


29 Western Fuels Association 
Inc.  


5,234 0.5 


    Subtotal 938,276 87.3 
    All Other Coal 


Producers 
136,647 12.7 


    U.S. Total 1,074,923 100.0 
Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report,  
May 2010 
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Earlier Relevant RFA Analyses 
 
A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; 
Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on 
small mining operations and companies. The cost impact of the rule was estimated at $240,000, 
which was related to increased monitoring and reporting requirements created by the rule. 
 
Major Observations and Summary 
 


1. Research suggests that small businesses are generally impacted in a significant economic 
way by federal regulations. For this reason, it is important to carefully consider the 
economic impacts of the SPR on smaller coal mining companies. 
 


2. The U.S. coal mining industry is represented by a large and significant number of small 
businesses, defined as those employing less than 500 people.  The U.S. coal mining 
industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, 
or corporate entities, which operated 1,066 mining operations employing 79,848 people. 
Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less 
than 500 employees. See Table 1. 
 


3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by 
coal firms employing less than 500 people, or by small businesses. This amounts to 
revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come 
from coal firms that employ 500 or more employees, or large businesses.  See Table 2. 


 
4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining 


business establishments employed less than 20 people and almost 98% employed less 
than 500 people. See Table 3. 


 
5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment 


is accounted for by coal enterprises with less than 20 employees. Coal enterprises with 
employment less than 500 people accounted for 28.8% of the industry’s total 
employment, while coal enterprises with more than 500 employees represented 71.2% of 
the industry’s total employment. This indicates that coal employment is heavily 
concentrated in larger coal mining enterprises or companies and not smaller ones. See 
Table 1. 


 
6. According to the economic analysis for the RIA, the baseline (pre-SPR) national 


economic impact (industry output) of the coal mining industry is presently $48.7 billion. 
This economic impact generates a total national employment impact of 182,785 jobs. If 
coal mining enterprises employing less than 500 people account for 28% (22,968) of the 
coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining 
enterprises with less than 500 employees also account for 28% of the industry total 
economic and employment impacts. This means that currently (in the pre-SPR 
environment) smaller coal enterprises account for an estimated $13.6 billion of the 
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industry’s total national economic impact and an estimated 51,180 of the industry’s total 
employment impact.  


 
7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario 


One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) 
the national economic impact of the coal industry would be reduced by $1.36 billion over 
a 12-year period, which represents a 2.8% overall reduction in the industry’s economic 
impact. On an annual basis over the 12 years, this represents a $113.3 million reduction 
in coal mining industry economic output. It is also estimated that 5,567 jobs would be 
lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result 
of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-
job loss per year over the 12 years. If we assume that smaller coal mining enterprises 
would experience equal reductions in their economic impact (-2.8%) and employment 
impact (-3.0%), then the economic contribution of smaller mining enterprises would be 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), 
and the employment contribution of these operations would be reduced by 1,530 jobs 
(51,000 jobs x .030) over the 12 years, or by 128 jobs per year. 


 
8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS 


Alternative 5) because of insufficient data to conduct this analysis. It is known from a 
recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger 
a 100% loss (814 million tons) of surface mining production across the United States. 
Using MSHA data, we estimate that surface mining operations account for 69% (743 
million tons) of total coal production. Moreover, 67% of all surface mining production is 
accomplished by small coal mining operations (with less than 500 employees). From this 
standpoint, the economic impact of Alternative 2 on small mines and small mine 
enterprises would be catastrophic in nature. It could eliminate all of them. 


 
9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, 


we know the economic impact of the 2008 rule was expected to be very minimal or 
insignificant from an economic impact standpoint. The economic impact of the 2008 rule 
was assessed to be minimal in its RFA analysis. 


 
10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be 


economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent 
Version), if it is adopted; b) they would impacted in an economically significant way by 
EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining 
businesses would not be impacted in any economically significant way by the baseline 
situation, which is represented by the 2008 Rule, which was not implemented upon its 
adoption. 
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Table 22: Small Business Profile Summary 12 
 
Coal 
Companies 


Business 
Size 
Definition13 


Number 
Firms 


% Total 
Firms 


% Total 
Industry 


Employment
Total: 
79,848 


%Total 
Industry 


Revenues 
Total: $33.6 


Billion 


%Total 
Industry 


Production 
Total: 1.074 
billion tons 


Small 
Businesses 


<500 
Employees 


638 93.9% 28.8% 14.1% 68.5% 


Large 
Businesses 


>500 
Employees 


41 6.1% 71.2% 85.9% 31.5% 


Totals  679 100% 79,848 100% 100% 
 
Table 23: Small Business Impact Summary 
 
Impact EIS Alternative 5 


(Proposed Preferred 
Rule) 


EIS Alternative 2 
(Most Stringent Rule) 


Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 


Reduced Total 
Economic Output 
Impact (Over 12 years) 


-$380 Million Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 


No significant economic 
impact on small mining 
companies 


Reduced Annual 
Economic Output 
Impact $380 million/12 
years) 


-$31.7 Million   


Reduced Total 
Employment Impact 
(Over 12 years) 


-1,530 Jobs   


Reduced Annual 
Employment Impact 
(1,530/12 years) 


-128 Jobs   


 
2. Effects on State, Local, and Tribal Governments 


 
Possible effects were described briefly under the Transfers Section of this document.  Possible 
effects were identified, but quantification and monetization of these effects is not possible at this 
time given the proposed nature of the rule and the lack of data to measure these effects.  
 
The public comments offered during the Scoping Phase of the EIS included some mention of 
these issues as concerns, but no quantitative was included with these comments. 
 
Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the 
final EIS for the 2008 Stream Buffer Zone rule.  
 
 
                                                 
12 All data are for firms or companies except the production data, which relates to mines or business establishments. 
13 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory 
Flexibility Act (RFA) analysis for the SPR. 
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3. Effects on Wages and Growth 
 
Possible effects on the growth of the coal mining industry and the general economy should be 
considered. With respect to the coal mining industry, the SPR could result in reduced coal 
production and revenues to coal companies. These potential impacts have been accounted in the 
analysis conducted on the three alternatives examined in the Conceptual RIA. 
 
Effects on wages in the coal mining industry are not clear at this point. In general, the economic 
downturn has worked against wage increases. Wage decreases are not likely related to the rule, 
but they may be sparked by labor-management negotiations in efforts to maintain employment 
levels during the slow economy. 
 
The negative effects of coal companies passing future production cost increases due to the SPR 
on to customers was discussed above in the Transfers Section. This is a possible concern that 
should be examined in the final RIA. 
 
VIII. Summary 
 
Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the 
economic costs, benefits, and other effects of the proposed Stream Protection Rule. 
 
Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the 
Period 2010-2022 
 
Category Primary Estimate: 


EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


Benefits: 
 
Annualized 
Monetized Benefits 
 
 
Annualized  
Quantified, but 
Non-Monetized 
Benefits 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 


 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 


 
 
None known14 
 
 
 
None known 
 
 
 
 
None known 


 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage conservation 
 
 
Future land and 
water uses enabled 
by the rule. 


 
 
This summary 
document pages 22-
25. 
 
This summary 
document pages 22-
25. 
 
 
This summary 
document pages 22-
25. 


Costs: 
 
Annualized 
Monetized Costs 


 
 
$109-113 million in 
production and sales 


 
 
None known 
 


 
 
$4.75 billion in 
production and 


 
 
This summary 
document pages 11-


                                                 
14 “None known” refers to the fact that it is not believed there is an impact or effect. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


 
 
 
 
 
 
 
 
Annualized 
Quantified, but 
Non-Monetized 
Costs 
 
Non-Quantified 
Costs/Qualitative 
Costs 
 


and 464 jobs per 
year. 
 
 
 
 
 
 
None available 
(should be examined 
in the final RIA)15 
 
 
None known 


 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 


revenues across all 
50 states and $2.74 
billion in production 
and revenues to the 
25 coal producing 
states. 
 
 
None available 
(should be examined 
in final RIA) 
 
 
Extensive damage to 
the economic health 
of the coal mining 
industry and the 
ripple effects of this 
damage to the 
general economy. 


21. 
 
 
“    “ 
 
 
 
 
“    “ 
 
 
 
 
This summary 
document pages 11-
21. 


Transfers: 
 
Annualized 
Monetized 
Transfers 
 
From Whom to 
Whom 
 
 
Annualized 
Monetized 
Transfers (Off 
Budget) 
 


 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 


 
 
None known 
 
 
 
None known 
 
 
 
None known 


 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 


 
 
This summary 
document pages 25-
26. 
 
“    “ 
 
 
 
“    “ 


Effects: 
 
Effects on State, 
Local, and Tribal 
Governments 
 
Effects on Small 
Businesses 
 
 
 


 
 
None available 
(should be examined 
in final RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 


 
 
None known 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 


 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 
 


This summary 
document pages 26-
36. 
 
 
 
“    “ 
 
 
 
 


                                                 
15 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 
no definitive data or information about the impact is available at this time. 







-For Official Use Only: Deliberative Process Material- 
 
 40


Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


 
 
 
 
 
 
Effects on Wages 
 
 
 
Effects on Growth 
 
 


 
 
 
 
 


 
 
 
 
 
 
None known 
 
 
 
None known 
 
 


 
 
 
 
 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 


 
 
 
 
 
 
“    “ 
 
 
 
“    “ 


 
Discount Rates 
 
A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 
5). The results are provided in Table 24 below. Because of the more generalized nature of the 
economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the 
EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was 
done.  
 
Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule) 
 


3% Discount 
Rate       


7% 
Discount 
Rate     


Year Amount Present Value   Year Amount Present Value 
0 0 0   0 0 0 
1 0 0   1 0 0 
2 0 0   2 0 0 
3 $135,712,895 $135,712,895   3 $135,712,895 $135,712,895 
4 $135,712,895 $135,712,895   4 $135,712,895 $135,712,895 
5 $135,712,895 $135,712,895   5 $135,712,895 $135,712,895 
6 $135,712,895 $135,712,895   6 $135,712,895 $135,712,895 
7 $135,712,895 $135,712,895   7 $135,712,895 $135,712,895 
8 $135,712,895 $135,712,895   8 $135,712,895 $135,712,895 
9 $135,712,895 $135,712,895   9 $135,712,895 $135,712,895 
10 $135,712,895 $135,712,895   10 $135,712,895 $135,712,895 
11 $135,712,895 $135,712,895   11 $135,712,895 $135,712,895 
12 $135,712,895 $135,712,895   12 $135,712,895 $135,712,895 
Totals $1,357,128,953 $1,357,128,953   Totals $1,357,128,953 $1,357,128,953 
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I. Purpose and Background 
 
Purpose 
 
This report identifies the economic benefits, costs and other effects of the Office of Surface 
Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and 
coal mining areas across the United States.  
 
This summary contains the most salient information from the Conceptual Regulatory Impact 
Analysis (RIA) prepared on the rule, providing the information required to support the review of 
the SPR by the U.S. Office of Management and Budget (OMB). 
 
Background 
 
Work commenced on the SPR “Conceptual” RIA in July 2010.  Because of the proposed nature 
of the SPR, this RIA is considered to be conceptual in nature. A Final RIA will be prepared on 
the Final Rule once it exists in 2011. 
 
The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since 
then, the document has been under review. Based upon this review, significant revisions have 
been made to the Conceptual RIA document. 
 
The full SPR RIA document is comprised of a detailed main report, and twelve supporting 
appendices providing additional information about the RIA study methodology and data.  
 
Study Approach 
 
The Conceptual RIA utilized best available data and information to assess the economic impacts 
(costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the 
impacts of a proposed draft or final rule. Monetization of economic costs and benefits was 
accomplished where possible in this RIA, but in some cases this was not possible given data, 
time, and other limitations.  
 
Where monetization of impacts was not possible, economic impacts were otherwise quantified to 
the extent possible. Where quantification was not possible, qualitative information about the 
economic impacts was included in the RIA.  
 
The RIA analyzes three SPR alternatives: 
 

• EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly) 
• EIS Alternative 5: Proposed Preferred Rule  
• EIS Alternative 2: Most Stringent and Most Costly Version of the Rule 

 
The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, 
which was not implemented by OSM. An analysis of the baseline economic impact of the coal 
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mining industry was conducted in the RIA. A distillation of the baseline analysis findings is 
include in Section III below. 
 
Methodology and Data 
 
The core method used in this study was Economic Impact Analysis, using the IMPLAN 
input/output model.  IMPLAN is a credible, very well known and frequently used economic 
analysis model, which has been used to analyze the economic impacts of many proposed local, 
state and national projects and policies. Several federal government agencies, including the U.S. 
Departments of Interior and Energy and the Environmental Protection Agency, have used the 
IMPLAN model to assess the economic impacts of their proposed policies. A more detailed 
description of the IMPLAN model is provided below.  
 
Nine sequential steps were followed in the methodology: 
 

1. Data Acquisition. Identify and acquire study data for all RIA scope elements. 

2. Interviews and Background Material Review. Conduct industry and other 
stakeholder interviews to gain inputs of the study and identify resource 
materials that should be reviewed in preparation for the study. 

3. SPR Analysis and Cost Element Identification. Based upon industry, 
government, and academic interviews; a review of earlier coal-mining studies 
and reports; and a review of the academic literature on mining reclamation 
and transportation, develop a strategy for making assumptions and input data 
to undertake the impact modeling runs. 

4. Economic Model Preparation. Acquire the input/output tables for the nation 
and all coal-producing states, and build the national, state, and county models 
to be run with the IMPLAN Economic Impact Analysis software. 

5. Economic Overview. Prepare a summary of overall national economic trends 
relevant to the study. 

6. Industry Analysis. Analyze all published and collected data regarding the 
coal-mining industry from various state and national sources. 

7. Coal-mining State and County Analysis. Analyze key economic trends in 
the coal-mining states and the seven case study counties included in the study. 

8. Economic Modeling. Using the input data and scenarios created for the 
analysis, run the national, state, and county models to identify baseline and 
scenario impacts of the proposed SPR. 

9. Small Mine/Business Impact Analysis. Examine the potential impacts of the 
SPR on small coal mines/businesses in accordance with the RFA guidelines. 

This study employed the IMPLAN Model to make the primary economic forecasts. Input/output 
methodology allows the examination of forward (market) and backward (supplier) linkages that 
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are present in an industry or local, state and national economy. The model measures the total 
annual economic activity that results from inter- and intra-industry transactions. The model 
breaks the economy into 440 sectors, with each sector representing an individual industry. It then 
uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is 
closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information 
System (REIS) model. 
 
The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. 
The entries in the matrix are based on the dollar amount that each industry sells to (and 
purchases from) other industries in the economy. It measures the amount of final consumption by 
the residents of the identified geographic area, as well as how much each industry exports out of 
the area. The model uses data collected at the county level, which are obtained from the 
IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service 
areas such as local areas, states, or larger geographic regions, such as the Midwest. 
 
Input/output models estimate economic impacts by taking advantage of the relatively stable 
patterns in the flow of goods and services within the economy. Predictions of an industry’s total 
economic impact can be made by examining the purchasing patterns of the individual sectors.  
BEA collects extensive data regarding these regional trade flows and reports its findings 
annually. 
 
Primary Data Sources 

Data used in this study are from a variety of sources. The research team attempted to use the 
most recent reliable data sources. They include: 

• Dun and Bradstreet firm data from the Selectory business database (2010) 
• U.S. Bureau of Economic Analysis (BEA) (2008) 
• U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008) 
• IMPLAN Structural Matrices and Data Files (2008) 
• U.S. Energy Information Administration (EIA) Coal Sector Data (Various years) 

Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on 
the economy. This RIA’s forecasting model used variables from various national datasets.  To 
reduce potential confusion, definitions of the major variables are presented below. 
 
Industry Output 

Industry output represents the value of the industry’s total production.  Industry output can be 
thought of as the value of industry sales plus or minus inventory changes. Industry output is not a 
measure of an industry’s income, and therefore cannot be directly compared to the Gross State 
Product (GSP) numbers reported by BEA. The value of industry output is typically higher than 
GSP. It is a more comprehensive measure, and therefore is a better measure of true economic 
impacts. The IMPLAN model estimates the industry output data, which are derived from the 
U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the 
industrial supply chains. 
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Employment 

Employment is the total number of full-time wage and salary employees, plus the number of self-
employed workers within a particular industry. Part-time workers’ hours are aggregated into full-
time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. 
Each year’s activity is computed separately so that the employment effects are computed each 
year. 
 
No single source of employment data is adequate for accurately estimating employment impacts. 
Because of nondisclosure rules, the employment figure reported by government agencies often 
underestimates true employment in a given county. In accordance with U.S. Code, Title 13, 
Section 9, no datum that would disclose the operations of an individual employer or put an 
individual employer at an unfair disadvantage is published. 
 
As focus is narrowed to the county level, the number of firms representing an industry decreases. 
It is common for a single business establishment to be the sole operator in that industry in a 
particular county.  If this is the case, the employment numbers are not disclosed and the 
employment in that region is understated. A region’s employment can be reconstructed by 
combining data from various sources. 
 
Nondisclosure rules require that the individual reporting agency not reveal confidential 
information. However, other government agencies may report the missing data in another form. 
For example, the U.S. Department of Labor (DOL) collects labor data as part of the 
Unemployment Insurance ES-202 program. These data are for “covered employees” of the 
Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, 
would not be included in the data. However, “not covered” workers would be included in the 
employment figures captured by the U.S. Census Bureau’s  County Business Patterns. 
 
By carefully combining the employment figures reported in the ES-202 dataset, County Business 
Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions 
Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then 
“sectored” into the appropriate North American Classification Codes (NAICSs) and, in turn, 
combined into the necessary industry sectors and IMPLAN matrices. 
 
All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not 
cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation 
period for the SPR. 
 

II. Necessity of the Stream Protection Rule and the RIA 
 
Rule Necessity 
 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to 
protect the environment from the adverse effects of surface coal mining with the nation’s need 
for coal as an essential energy source.  The law ensures that coal mining activities are conducted 
in an environmentally responsible manner, and that mined land is adequately reclaimed during 
and following the mining process. 
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Most coal mining states now have the primary responsibility to regulate surface coal mining on 
lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with 
states and Indian tribes to regulate mining on federal lands, and to support states’ regulatory 
programs with grants and technical assistance. 
 
Because of significant damage by coal mining activities to streams and other environmental 
resources, the SPR is needed to reduce and prevent future environmental damage and 
degradation.  
 
In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 
Environmental Impact Statement (EIS) for the SPR, which will replace the 2008 Stream Buffer 
Zone Rule.  The notice includes a list of concepts that are under consideration for the proposed 
SPR.  Those concepts include provisions for coal mining companies that elect to mine through or 
bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, 
geology, and aquatic biology; establishing a definition of the term “material damage to the 
hydrologic balance” of watersheds outside the permit area; and developing more effective 
requirements for mine operators seeking a variance from the requirement that mined areas be 
reclaimed to their approximate original contour. 
 
The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 
The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly 
described below: 
 

• Baseline Data and Analysis.  Proposes adding more extensive and specific 
permit application requirements concerning baseline data on hydrology, 
geology, and aquatic biology. 

• Material Damage Definition.  Proposes possible definitions to the term 
“material damage to the hydrologic balance outside the permit area.” Under 
the Surface Mining Control and Reclamation Act (SMCRA), the regulatory 
authority may not approve a permit unless the proposed operation has been 
designed to prevent material damage to the hydrologic balance outside the 
permit area; however, this term is not defined in OSM regulations. 

• Activities in or Near Streams.  Addresses the circumstances under which an 
applicant could engage in coal-mining or mining-related activities in or near a 
stream. 

• Mining Through Streams.  Addresses the conditions under which mining 
through a streambed could be allowed. 

• Monitoring During Mining and Reclamation.  Describes the types of water 
sampling, locations of water sampling, and duration of monitoring after 
issuance of the mining permit. 
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• Surface Configuration and Fills.  Addresses how the SPR could mandate the 
final configuration of fills, and the generation and disposal of excess spoil 
material. 

• Approximate Original Contour (AOC) Exceptions.  The SMCRA describes 
the process by which the topography is to be restored to the AOC.  However, 
in some cases, exceptions to the AOC may be permitted.  Possible limits to 
these existing exceptions could be defined and described as part of this 
element of the SPR. 

• Revegetation and Topsoil Management.  Addresses the restoration of the 
vegetation and soils following mining. 

• Permit Coordination.  Coordination among regulatory authorities at the state 
and federal level is addressed in this element. 

• Financial Assurance for Long-term Discharges of Pollutants.  Addresses 
how the mining company could be financially responsible for long-term 
damages associated with its mining activities. 

• Stream Definition.  Contemplates the updating of the current definitions of 
perennial, intermittent, and ephemeral streams, and/or defining streams using 
a newly created definition. 

• Performance Bonds and Release.  Considers the current regulations relating 
to bonding requirements and release of those bonds.  These types of required 
bonds make funds available to the states so that they can reclaim and restore 
mined lands that are not reclaimed by the mining company.  Normally, if a 
mining company fails to reclaim lands, it is prohibited from mining coal 
elsewhere in the United States. 

• Fish and Wildlife Protection and Enhancement.  Addresses ways that these 
resources could be protected and improved. 

Need for the RIA 
 
OMB requires that an RIA be prepared and submitted by all federal agencies proposing new 
regulations that are expected to have a significant economic impact. An annual economic impact 
of at least $100 million is the threshold for defining a significant economic impact.1 The SPR is 
expected to have an annual economic impact of more than $100 million per year, and therefore it 
is required. 
 
As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 
of the potential economic impacts (costs and benefits) of the proposed SPR on the coal mining 
industry and coal-producing geographic areas across the United States.  Both are major 
stakeholders that would be affected by the content of the SPR. 

                                                 
1 U.S Office of Management and Budget, Circular A-94. 
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OSM requested this stakeholder focus in recognition of the potentially significant economic 
impacts of the SPR on these two stakeholders.  Study interviews and the study’s analysis indicate 
that some of the provisions of the proposed SPR could have significant cost implications for coal 
mining companies.  To the extent possible, these impacts are estimated in quantitative terms.  
Other impacts are described in qualitative terms only because they cannot be measured in a 
quantitative way at this time.  
 
An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 
improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s 
new SPR nationwide.  The memorandum states: 
 

“The environmental legacy of mining operations in the Appalachian region is far-
reaching.  Recent studies, as well as the experiences of Appalachian coalfield 
communities, point to new environmental and health challenges from surface coal mining 
that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of 
Appalachian streams have been filled at a rate of 120 miles per year by surface mining 
practices.  A recent EPA study found that nine out of every 10 streams downstream of 
surface mining operations exhibit significant impacts to aquatic life.  Another federal 
study found elevated levels of highly toxic and bioaccumulative selenium in streams 
downstream of valley fills.  These impairments are linked to contamination of surface 
water supplies and resulting health concerns, as well as widespread impacts to stream 
life in downstream rivers and streams.” 

 
In summary, this RIA is needed for three reasons: 
 

• Provide an improved overall economic basis for the regulatory policy decisions made 
during this rule-making process. 
 

• Identify any major economic issues raised by the proposed SPR that may have significant 
consequences for the coal mining industry and coal-producing areas. 
 

• Explore and discuss the significance of these major economic issues in a way that helps 
policy decision-makers address them and resolve them where possible. 

 
III. Baseline Conditions (Least Stringent Alternative/Minimal Economic Impact) 

 
According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management 
and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions 
relative to the rulemaking process. This is the economic baseline against which the other rule 
alternatives are compared. It is also considered to be the Least Stringent Alternative, which also 
is expected to have the least economic impact on the coal mining industry and coal-producing 
areas. 
 
Key Baseline Assumptions 
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The following assumptions were employed in analyzing the baseline situation: 
 

1. The baseline uses 2008 data for analysis purposes to reflect the current regulatory 
environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing 
regulations applied to the coal mining industry. 
 

2. The 2008 rule is assumed to have no significant impact on the coal mining industry 
because it was not implemented, and because the economic analysis in the 2008 rule’s 
EIS showed no major economic impacts. 
 

3. 2008 is an economic recession year, and therefore the economy was amidst a major 
downturn. This economic downturn is assumed to have reduced the demand for coal, 
which was evidenced in 2009 with lower overall coal demand numbers.2 
 

4. No major changes are foreseen in regional coal production and mining methods (surface 
versus underground) under EIS Alternative 1 over the next 12 years. 

 
A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering 
Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential 
regional coal production and mining method shifts over the next 12 years. Table 1 identifies the 
baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline 
Situation (EIS Alternative 1). 
 
Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1) 

Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
Analysis 
As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone 
Rule, which was not implemented by OSM. The EIS and RIA for the 2008 rule concluded the 
rule would have no significant economic impact. Since the rule was never implemented, it has no 
economic impact on the coal mining industry, coal mining areas, and other stakeholders. 
Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. 
economy as a whole. It shows a $32.1 billion direct impact on the national economy. 

                                                 
2 U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report. 

  Production (Million Short Tons) 

Region Underground Surface Total 

Northern Rocky Mountains and Great Plains  3.67  538.39   542.06 

Appalachian Basin  220.23  149.38   369.61 

Illinois Basin  64.61  34.27   98.88 

Colorado Plateau  55.78  34.28   90.06 

Gulf Region  12.28  54.10   66.38 

Other Western Interior  0.44  1.50   1.94 

Northwest  -    1.48   1.48 

Total  357.01  813.39   1,170.40 
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Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-
business supply chain impacts), and another $26.3 billion in employee spending (induced 
impacts), bringing the total impact of coal mining on the national economy to more than 
$81.5 billion. 
 
Table 2 also shows the economic sectors that are most closely linked to coal mining, and the 
impacts in terms of business-to-business and employee spending. The top four sectors are: 1) 
support activities for mining; 2) wholesale trade businesses; 3) management of companies and 
enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply 
chain expenditures. 
 
Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry 
Sector Description Direct ($) Indirect ($) Induced ($) Total ($)

 Totals 32,084,721,664 23,162,847,232 26,336,821,248 81,584,193,536
21 Mining coal 32,084,721,664 2,029,731,840 29,863,232 34,144,256,000

30 
Support activities for other 
mining 

0.0 2,195,267,584 3,189,744 2,198,454,272

319 Wholesale trade businesses 0.0 1,000,024,064 1,148,633,088 2,148,655,104
360 Real estate establishments 0.0 383,846,400 1,427,955,712 1,811,800,064

356 
Securities, commodity 
contracts, investments, and 
related activities 

0.0 763,830,272 634,296,320 1,398,128,640

381 
Management of companies 
and enterprises 

0.0 1,002,776,576 356,299,776 1,359,077,376

115 Petroleum refineries 0.0 757,313,536 532,632,576 1,289,945,088

31 
Electric power generation, 
transmission, and 
distribution 

0.0 677,767,168 422,944,768 1,100,709,888

354 
Monetary authorities and 
depository credit 
intermediation activities 

0.0 483,776,512 610,693,120 1,094,467,584

333 Transport by rail 0.0 1,032,026,112 52,721,152 1,084,743,680

413 
Food services and drinking 
places 

0.0 105,977,856 854,038,528 960,016,384

369 
Architectural, engineering, 
and related services 

0.0 831,934,464 96,962,560 928,897,024

351 Telecommunications 0.0 298,811,392 610,592,768 909,404,160
357 Insurance carriers 0.0 121,138,432 764,225,536 885,364,736

394 
Offices of physicians, 
dentists, and other health 
practitioners 

0.0 2,562 863,358,976 863,361,024

335 Transport by truck 0.0 592,918,528 240,849,920 833,767,424
397 Private hospitals 0.0 3,330 827,920,384 827,922,432

205 
Construction machinery 
manufacturing 

0.0 817,332,224 1,279,540 818,612,224

20 
Extraction of oil and 
natural gas 

0.0 463,098,880 292,632,576 755,732,480

Source: IMPLAN model run, August 2010 
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Table 3 below shows the results of the baseline analysis of the economic output impact of the 
coal mining industry in each of the coal-producing states. 
 
Across the coal-producing states, the coal-mining industry has a total economic output value of 
$48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), 
Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming 
($3.6 billion). 
 
The totals shown reflect the sum of impacts across the coal-producing states, and are not the 
same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline 
economic output impact on the national economy is estimated at $81.5 billion, and the total 
economic output impact across the coal-producing states is $48.7 billion, which is approximately 
60 percent of the national impact.  The other 40 percent of this economic output impact occurs in 
the non-coal-producing states. 
 
Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data) 

States Direct Indirect Induced Total
Alabama $2,179,324,160  $501,268,437 $554,047,439 $3,234,640,101 
Alaska $10,734,416  $2,529,933 $2,525,246 $15,789,595 
Arizona $76,019,976  $19,338,410 $25,462,825 $120,821,210 
Arkansas $18,565,028  $3,598,628 $3,966,141 $26,129,796 
Colorado $1,136,597,632  $292,372,699 $403,660,565 $1,832,630,893 
Illinois $1,164,327,552  $417,383,281 $441,648,921 $2,023,359,694 
Indiana $1,639,472,768  $298,353,406 $439,638,097 $2,377,464,227 
Kansas $41,053,352  $7,577,350 $10,352,527 $58,983,225 
Kentucky $5,546,564,096  $1,554,182,780 $1,309,399,370 $8,410,146,403 
Louisiana $88,399,088  $21,541,460 $23,834,350 $133,774,902 
Maryland $54,881,188  $14,517,917 $15,018,628 $84,417,733 
Mississippi $36,412,316  $6,204,251 $8,276,416 $50,892,984 
Missouri $263,985,776  $64,553,798 $81,072,616 $409,612,186 
Montana $302,833,216  $67,314,615 $72,445,454 $442,593,266 
New Mexico $416,587,264  $69,543,821 $88,032,081 $574,163,188 
North Dakota $393,881,472  $70,897,559 $74,066,922 $538,845,950 
Ohio $813,621,248  $251,214,848 $258,988,544 $1,323,823,104 
Oklahoma $66,184,240  $15,324,907 $16,740,062 $98,249,207 
Pennsylvania $3,492,621,056  $1,250,007,809 $1,315,121,124 $6,057,750,026 
Tennessee $69,778,640  $22,318,727 $20,746,490 $112,843,855 
Texas $1,362,782,336  $402,430,822 $492,708,229 $2,257,921,328 
Utah $741,357,120  $210,667,504 $235,922,348 $1,187,946,971 
Virginia $2,452,940,288  $627,762,584 $736,282,657 $3,816,985,705 
Washington $23,676,292  $7,402,652 $8,313,728 $39,392,671 
West Virginia $7,060,627,968  $1,471,882,625 $1,259,405,361 $9,791,916,251 
Wyoming $2,756,616,192  $455,333,145 $434,596,660 $3,646,546,111 
Totals $32,209,844,680  $8,125,523,968 $8,332,272,801 $48,667,640,582 

Source: IMPLAN model run, August 2010 
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Table 4 below shows the amount and distribution of the baseline economic output by coal-
producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of 
the other coal-producing regions has less than a 10 percent share of the coal mining industry’s 
current economic output impact. 
 
Table 4: Baseline Economic Output by Coal-Producing Region 

Region Baseline Economic Output % Total 
Appalachian Basin  $32,832,523,177 67.77 

Colorado Plateau  $3,715,562,262 7.67 

Gulf Region $2,442,589,213 5.04 

Illinois Basin  $4,400,823,921 9.08 

Northern Rocky Mountains and Great Plains  $4,627,985,327 9.55 

Northwest  $15,789,595 0.03 

Other Western Interior  $409,612,186 0.85 

Total-All Regions $48,444,885,682 100.00 
Source: IMPLAN model run, September 2010 
 
As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total 
baseline employment impact of 182,785 jobs, with the largest employment impact occurring in 
West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and 
Wyoming (12,056). 
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Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data) 

State Direct Indirect Induced Total 
Alabama 4,154 2,449 4,903 11,506 
Alaska 24 10 19 54 
Arizona 182 103 203 488 
Arkansas 51 21 37 109 
Colorado 2,304 1,397 3,001 6,702 
Illinois 3,124 1,695 3,082 7,900 
Indiana 2,795 1,567 3,888 8,250 
Kansas 84 40 93 216 
Kentucky 15,015 7,464 11,706 34,185 
Louisiana 144 99 204 448 
Maryland 153 65 111 329 
Mississippi 80 36 80 196 
Missouri 437 320 680 1,437 
Montana 838 390 684 1,912 
New Mexico 1,092 409 818 2,319 
North Dakota 903 374 703 1,981 
Ohio 2,253 1,226 2,184 5,663 
Oklahoma 145 76 148 369 
Pennsylvania 8,317 5,144 9,777 23,238 
Tennessee 273 110 165 549 
Texas 2,681 1,709 3,578 7,968 
Utah 2,077 1,179 2,110 5,366 
Virginia 3,961 2,719 5,703 12,384 
Washington 55 33 58 146 
West Virginia 17,915 6,972 12,126 37,014 
Wyoming 6,074 2,161 3,821 12,056 
Totals 75,131 37,768 69,882 182,785 

Source: IMPLAN model run, August 2010 
 
Conclusion 
 
The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to 
no impact on the coal mining industry’s current $81.6 billion economic output impact and its 
182,785 employment impact nationally.  
 
IV. Analysis of the Proposed Preferred and Most Stringent Rule Alternatives 
 
The Proposed Preferred Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS 
Alternative 2) were analyzed. First, it is important to consider the overall coal production and 
consumption trends forming the foundation for the RIA scenario analysis. 
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Long Term Historic National Coal Production and Consumption Trends 
 
An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 1 below shows these 
trends since 1949, or over the past 60 years.   
 
Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry 
 

 
Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
 
The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 
 
If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers.  
 
The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR 
compliance costs on the electric power sector and other major coal using industries and final 
business and household consumers. Once a final rule exists, the final RIA should include this 
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analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below 
identifies major trends in coal demand over the past five years (2005-2009). 
 
Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 6. 
 
Table 6: U.S. Coal Consumption by Major Sector 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       
 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 
Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: USEIA.  2009.  U.S. coal supply and demand review, 2009. 
 
The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 
 
Regional Coal Production Shifts, 2005-2009 
 
U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift 
away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has 
been under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 
 
U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 
 
Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 
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Table 7: Coal Production in the United States 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

Production by Region       
     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 
        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 
        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 
        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 
     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 
     Western  585 619.4 621 633.6 584.5 -0.09 
     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 
          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: USEIA, U.S. coal supply and demand review, 2009. 
 
The mining engineering production task force prepared forecasts for each of the EIS 
Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS 
Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the 
RIA’s analysis of each of these rule alternatives.  
 
Surface and Underground Mining Trends 
 
Figure 2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 
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Figure 2: Long-Term U.S. Trend in Surface and Underground Mining 

 
 
EIS Alternative 5 (Proposed Preferred Rule Alternative Analysis) 
 
EIS Alternative 5 is the proposed preferred alternative because it offers the most balanced 
approach to protecting the environment and ensuring the nation’s demands for coal as a fuel 
source are effectively met.  
 
A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the SPR 
will cause some reductions in coal production and consumption and some shifts in regional 
mining locations and mining methods.  These shifts are described below in Table 8. 
 
In Alternative 5, SPR-related compliance cost estimates were calculated on a per-coal-ton basis 
for each of the seven coal-producing regions.  These estimates considered all 13 elements of the 
proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology 
developed by Morgan Worldwide Consultants, Inc.   
 
The compliance cost estimates for each region were applied to the annual coal production data 
for each of the seven coal-producing regions.  The resulting regional data were then entered into 
the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the 
estimated reductions in coal industry economic output and employment at the national level and 
for each region based upon the cost estimates.   
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The mining engineering task force forecasted production and mining method shifts under EIS 
Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of 
production to the coal regions impacted by the proposed preferred rule.  
 
Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
No Rocky 
Mtns/Great Plains  -    -    -   0.00% 0.00% 0.00% 

Appalachian Basin -0.37   -47.88  -48.25 -0.17% -32.05% -13.05% 

Illinois Basin  -    -7.27  -7.27 0.00% -21.20% -7.35% 

Colorado Plateau  -0.41   -1.28  -1.69 -0.74% -3.74% -1.88% 

Gulf Region  0.00   -12.10  -12.10 -0.02% -22.36% -18.23% 
Other Western 
Interior - 0.44   -1.50  -1.94 100.00% 100.00% 100.00% 

Northwest  -   - 0.48  -0.48 0.00% -32.30% -32.30% 

Total - 1.22   -70.50  -71.72 -0.34% -8.67% -6.13% 
Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 
million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). 
This is a 6.13% over loss of production due to rule’s requirements under Alternative 5. 
 
The cost of these losses was calculated in two ways. In the first, the compliance cost estimates 
were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The 
results were than compared to the Baseline IMPLAN modeling results. These results are 
summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. 
Based upon an analysis of the cost components of Alternative 5, these estimates were prepared 
for both underground and surface mining in each of the 7 regions. A weighted cost was 
calculated for these costs for use in the IMPLAN model. Both economic output and employment 
impact were estimated using the IMPLAN model. 
 
Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5 
 

Coal-Producing Region  Underground 
Cost per Ton 

Surface Cost 
per Ton 

% 
Underground 

Mining 
Weighted 

Cost 
Northern Rocky Mountains/Great 
Plains 

$0.253 $0.194 
0.68% 

$0.195 

Appalachian Basin $0.758 $7.359 59.59% $3.426 
Illinois Basin $0.494 $2.934 65.34% $1.340 
Colorado Plateau $0.186 $1.049 61.93% $0.515 
Gulf Region $0.122 $2.813 18.50% $2.315 
Other Western Interior $0.218 $7.480 22.73% $5.829 
Northwest $0.000 $2.407 0.00% $2.407 

Source: Morgan Worldwide, October 2010 
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The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying 
with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian 
regions.  
 
Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with 
EIS Alternative 5, 2010-2022 

Source: IMPLAN model run, October 2010 
 
Across all 7 coal-producing regions, the total loss of economic output impact is estimated at 
$1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian 
Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an 
average annual loss of almost $93 million. The smallest losses are expected in the Northwest and 
Other Western Interior regions.  
 
Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS 
Alternative 5, 2010-2022 

Region 
Baseline Economic 

Output 
Overall Change Caused 

by EIS Alternative 5 
% Decrease Under 

EIS Alternative 5 

Average Annual 
Reduction in 

Economic Output 
Appalachian 
Basin  

$32,832,523,177 -$1,114,815,653 -3.40 
-$92,901,304 

Colorado Plateau  $3,715,562,262 -$31,900,996 -0.86 -$2,658,416 

Gulf  $2,442,589,213 -$72,496,342 -2.97 -$6,041,362 

Illinois Basin  $4,400,823,921 -$65,892,542 -1.50 -$5,491,045 

N Rocky Mtn & 
Great Plains  

$4,627,985,327 -$62,161,400 -1.34 
-$5,180,117 

Northwest  $15,789,595 -$2,195,474 -13.90 -$182,956 

Other Western 
Interior  

$409,612,186 -$7,666,546 -1.87 
-$638,879 

Total - All 
Regions $48,444,885,682 -$1,357,128,953 

 
-2.80 

  
-$113,094,079 

Region Baseline Employment 

Employment 
Reduction 

Caused by EIS 
Alternative 5 

% Employment 
Change Caused 

by EIS 
Alternative 5 

Average Annual 
Employment 

Reduction 
Appalachian Basin 124,867 -4,679 -3.7 -390 

Colorado Plateau 14,874 -136 -0.9 -11 
Northern Rocky 
Mountains and 
Great Plains 

15,949 -246 
-1.5 

-21 

Illinois Basin 16,150 -256 -1.6 -21 

Northwest 54 -8 -14.8 -1 
Other Western 
Interior 

2,130 30 
1.4 

3 

Gulf Region 8,612 -272 -3.2 
-23 

Total-All Regions 182,638 -5,567 -3.0 -464 
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Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 
5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is 
projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. 
Employment losses in the other coal regions are expected to be much smaller. These data are 
described in Table 11 above. 
 
The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining 
engineering economic approach developed by Morgan Worldwide, which did not involve the use 
of IMPLAN modeling. This second approach made full use of the coal production shift results 
from the mining engineering coal production forecast task force.  
 
The per ton compliance cost estimates found in Table 9 above were used in this second cost 
analysis approach.  
 
Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022 
 

Region Underground  Surface Total Total Cost 

  
Tons ( x 

,000) % 
Cost/
Ton 

Tons  ( x 
,000) % Cost/Ton 

Tons ( x 
,000) 

Weighted 
Cost   

No. Rocky 
Mtns/Great 
Plains 4,213.80 0.70% $0.25  618,499 99.30% $0.19 622,713 $0.20 $121,331,210 
Appalachian 
Basin 219,862.00 68.40% $0.76  101,500 31.60% $7.36 321,362 $2.84 $913,723,080 

Illinois Basin 74,222.80 73.30% $0.49  27,000 26.70% $2.93 101,223 $1.15 $115,920,773 
Colorado 
Plateau 55,370.00 62.70% $0.19  33,000 37.30% $1.05 88,370 $0.51 $44,932,193 

Gulf Region 12,281.00 22.60% $0.12  42,000 77.40% $2.81 54,281 $2.20 $119,623,175 
Other 
Western 
Interior                 $0 

Northwest 0 0.00% 0 1,000 100% $2.41 1,000 $2.41 $2,407,211 

Total 365,949.60     822,999     1,188,949 $1.11 $1,317,937,641 

 
According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS 
Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 
million) of this cost total occurring in the Appalachian Basin.  
 
The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would 
incur significant (in excess of $100 million over the 12 years) costs in complying with the rule.  
 
Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The 
average annual cost of complying with the rule would be $109.8 million across the 7 regions, 
with the largest share ($76,143,590) of this cost falling in Appalachia.  
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Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5 
 

 Region Annual Cost to Comply with EIS Alternative 5 

No. Rocky Mtns/Great Plains $10,110,934

Appalachian Basin $76,143,590

Illinois Basin $9,660,064

Colorado Plateau $3,744,349

Gulf Region $9,968,598

Other Western Interior $0

Northwest $200,601

Total $109,828,137

 
The two cost estimating approaches ended up producing relatively simple overall cost numbers. 
The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or 
$113 million per year) and the mining engineering costing approach produced a total cost over 
the 12 years of $1.317 billion (or $110 million per year). 
 
EIS Alternative 2 (Most Stringent/Most Costly Alternative) 
 
Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way 
possible. In general, the alternative could hypothetically eliminate all surface mining across the 
United States due to its strict definition of a stream and the severe restrictions it would impose on 
mining activities. Table 14 below presents the mining engineering task force’s estimates on 
production losses due to Alternative 2. 
 
Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
Northern Rocky Mountains 
and Great Plains  -    538.39  538.39 0.00% 100.00% 99.32% 

Appalachian Basin  -    149.38  149.38 0.00% 100.00% 40.41% 

Illinois Basin  -    34.27  34.27 0.00% 100.00% 34.66% 

Colorado Plateau  -    34.28  34.28 0.00% 100.00% 38.07% 

Gulf Region  0.00  54.10  54.10 0.02% 100.00% 81.50% 

Other Western Interior  0.44  1.50  1.94 100.00% 100.00% 100.00% 

Northwest  -    1.48  1.48 0.00% 100.00% 100.00% 

Total  0.44  813.39  813.83 0.12% 100.00% 69.53% 

 
The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining 
(surface and underground combined) nationwide would be lost due Alternative 2. These 
outcomes are catastrophic in nature. They would pose a dire threat to electric power generation 
across much of the nation and would injure steel and other metals production. These impacts, 
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while not measurable in economic terms, are believable to be very significant. One simple way 
to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 
3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 
70% of current total coal production is from surface mining. The total economic impact of the 
coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. 
Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed 
surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially 
eliminated by the strict adoption of Alternative 2.  
 
Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 
billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface 
mining of coal. This economic impact would be potentially eliminated by Alternative 2.  
 
V. Economic Benefits 
 
The SPR is expected to create significant environmental benefits, which will produce economic 
benefits nationally and in coal-producing areas. None of these benefits can be monetized at this 
time, and only some of them can be quantified because of the proposed nature of the rule and 
very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been 
completed and a final rule exists, an improved foundation for quantifying and monetizing these 
benefits will be possible. The chief economic benefits of the rule, stemming from its 
environmental benefits include:  
 

1. Fewer miles of stream destroyed. 
2. Conserved land acreage. 
3. Improved protection of the biological condition of streams. 
4. Added fish and wildlife habitat protection and enhancement. 
5. Increased reforestation of lands used in mining. 
6. Lessen adverse impacts on downstream water quality and groundwater during and after 

mining and reclamation. 
7. Improved aesthetics of reclaimed lands. 

 
Where available, quantitative data are offered to measure these benefits. In most cases however, 
quantifiable data are not available. A diligent effort was made to secure these data from OSM, 
the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps 
of Engineers. Some of this data will be available once the EIS is further along. This will be 
added in the final RIA. 
 
Stream Mile Protection 
 
A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by 
Morgan Worldwide. The results are summarized in Table 15 below. This is best available 
information for use at this time. Once more precise stream mile protection data are available, 
these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and 
the Army Corps of Engineers. No data was available for use in the Conceptual RIA.  
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Using an assumption on the stream density (ft per permit acre), a calculation of the current 
stream impact per annum was undertaken, and then that calculation was used to develop a stream 
impact per ton for each of the coal-producing regions.  Using the redistribution of coal 
production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, 
the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact 
of 2,731,254 ft, which is a reduction of about 25%. 
 
Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5 
 

Baseline Case 
Surface 

Permitted 
Acres 

Ft / Acre 
Total Stream 

Length 
Annual Stream Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Surface Ton 

  Acres   Ft Ft Miles (,000 tons) ft/Ton 
N Rocky 
Mountain / 
Great Plains 562,200 5 2,811,000 281,100 53.2 538,387 0.52 
Appalachian 
Basin 1,107,160 20 22,143,200 2,214,320 419.4 149,376 14.82 

Illinois Basin 254,880 15 3,823,200 382,320 72.4 34,266 11.16 
Colorado 
Plateau 119,690 10 1,196,900 119,690 22.7 34,283 3.49 

Gulf Region 409,920 15 6,148,800 614,880 116.5 54,099 11.37 
Other Western 
Interior 30,790 10 307,900 30,790 5.8 1,499 20.54 

Northwest 7,300 20 146,000 14,600 2.8 1,477 9.88 

Total       3,657,700   813,387   

                

EIS 
Alternative 5 

Annual 
Stream 
Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Ton         

  Ft   ft/Ton         
N Rocky 
Mountain / 
Great Plains 322,928 618,499 0.52         
Appalachian 
Basin 1,504,616 101,500 14.82         

Illinois Basin 301,250 27,000 11.16         
Colorado 
Plateau 115,211 33,000 3.49         

Gulf Region 477,365 42,000 11.37         
Other Western 
Interior 0 0 20.54         

Northwest 9,885 1,000 9.88         

Total 2,731,254 822,999           

Baseline Case 3,657,700             
Alternative 5 
Miles 2,731,254             
Stream Mile 
Savings 926,446             
Percentage 
Reduction 25.3             
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Conserved Land Area 
 
A second economic benefit of the SPR is conserved land that is protected during mining and can 
be made available as future open space/green space, or can be used for recreation, residential, 
agricultural and business uses. Table 16 below provides very basic baseline data on permitted 
acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide. 
 
Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region 
 

    Permitted Acreage Subtotal 

Region State Surface Underground Surface Underground 
N Rocky/Great 
Plains Wyoming 395,840 5,270     

  Montana 59,900 6,400     

  N. Dakota 106,460 0 562,200 11,670 

App. Basin West Virginia 269,950 31,160     

  Ky - East 436,230 933,450     

  Pennsylvania 295,800 47,700     

  Ohio 9,120 590     

  Virginia 64,560 7,440     

  Maryland 4,150 940     

  Tennessee 27,350 1,270 1,107,160 1,022,550 

Illinois Basin Indiana 194,710 7,480     

  Illinois 11,700 22,600     

  Ky-West 48,470 400,050 254,880 430,130 

Col. Plateau Colorado 45,100 118,800     

  New Mexico 74,150 13,220     

  Arizona         

  Utah 440 1,790 119,690 133,810 

Gulf Region Texas 285,600 0     

  Alabama 75,370 11,460     

  Louisiana 41,930 0     

  Mississippi 5,800 0     

  Arkansas 1,220 120 409,920 11,580 

Other West  Oklahoma 21,600 300     

  Missouri 6,050 0     

  Kansas 3,140 0 30,790 300 

Northwest Alaska 7,300 1,250     

  Washington   0 7,300 1,250 
 
Qualitative Insights about Other Economic Benefits of the Stream Protection Rule 
 
A variety of environmental articles and reports discuss strategies to enhance the economic value 
of mined land. While these sources do not provide monetary or other quantitative information 
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that can be readily used in the Conceptual RIA, a summary of some of these documents provides 
qualitative insights into the economic benefits of the SPR. These summaries are provided below. 

1. Reforestation of land that has been surface mined for coal can produce high-value 
commercial forests while providing watershed protection and wildlife habitat.  Forests 
growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the 
grasslands that were established through the original reclamation. Source: Burger, J.A., 
and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. 
Virginia Cooperative Extension Publication 460-138. 

  
2. Targeted reforestation on surface mines can reduce forest fragmentation that has been 

caused by mining, as needed to restore habitat for wildlife species that depend on large 
expanses of unbroken forest, including rapidly declining bird species such as the 
Cerulean Warbler and for species that depend on successional forest habitat. Source: 
Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of 
Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187. 

 
3. When conducted on favorable mines sites, establishment of bioenergy plantations 

approach profitability using conventional economic measures. Sources: Sullivan, J., J. 
Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed 
surface mined lands, the burden of site conversion costs, and carbon payments as 
reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial 
Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, 
planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper. 

 
4. Forests have been the traditional land use and support an established industry throughout 

the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed 
control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. 
Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest 
Reclamation Advisory Number 1. 

 
5. Re-establishing productive forests on otherwise unused and non-productive mined lands 

will generate economic value for landowners and communities, and will enhance 
environmental quality by accelerating restoration of ecosystem services – such as 
watershed protection, water quality enhancement, carbon storage and wildlife habitat – 
that are typically provided by native forests on non-mined landscapes. Source: Burger, 
J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands 
in the Eastern United States. Publication 460-144. 

 
VI. Transfers 
 
Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers 
of either costs or benefits that may be associated with the rule. Moreover, the requested scope of 
the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  
These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three 
potential transfers should be considered for evaluation in the final RIA: 
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1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal 
production and mining method shifts. These could be seen as a form of “transfer” of rule-
related benefits and costs. Available data on these shifts was discussed earlier in this 
report. A few important summary points should be considered in the context of transfers: 
 

a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential 
loss of coal production from Eastern coal locations (principally the Appalachian 
Basin) to Western and Illinois Basin sources. It is important to note that these 
shifts have been underway for several years. It is likely that the SPR could add to 
these regional shifts. These future shifts could carry the economic benefits 
(production, sales, employment, payroll, and taxes) associated with coal mining in 
Eastern states to Illinois Basin and Western states. One potential impact of these 
regional shifts could also be increases and decreases in the coal revenues and 
profits of coal mining companies. Those companies with Western mining 
operations would appear to stand to gain, and those with their primary operations 
in the East could be placed at a disadvantage. 
 

b. Mining method shifts, especially those from surface mining to underground 
mining could have similar effects in benefitting coal companies in a position to 
capture the new underground mining business created by the shift from surface 
mining to underground mining. 

 
2. Costs Passed Along to Customers: A second type of transfer could be represented by 

the actions by coal producers to pass along any increased cost of production related to the 
SPR to their customers, namely electric power companies and heavy metals (steel and 
other primary metals) manufacturing industries. Historically, coal producers have been 
able to pass along their increased costs to customers. Given the slowly recovering nature 
of the general economy, it may be more difficult for coal companies to pass along SPR 
costs to their customers.   
 

3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of 
transfer could relate to the transfer of any increased cost of production, mine site 
protection and reclamation, or other SPR-related cost from one level of government to 
another (for example an unfunded mandate created by the rule that creates added 
regulatory or environmental cleanup costs to state and local governments.) A second type 
of transfer in this category could be a transfer of rule compliance costs from a private 
entity (coal mining company) to the public sector (federal, tribal, state or local 
government). 
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VII. Other Effects of the Stream Protection Rule 
 

1. Regulatory Flexibility Act (Small Business Impact) Analysis 
 
Purpose 
 
This section presents and analyzes best available information on the economic impact of the 
Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal 
mining business entities. Available data from various sources have been examined and analyzed. 
This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more 
complete analysis of these impacts will be conducted within the Final RIA on the Final Stream 
Protection Rule (SPR) when it exists. 
 
Background and Definitions 
 
An analysis of the economic impact of proposed federal regulations on small business entities 
(also known as firms, companies or enterprises) is a required component of a Regulatory Impact 
Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new 
direction in their efforts to assess the impact of their proposed rulemakings on small businesses 
and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the 
U.S. Small Business Administration’s Office of Advocacy to provide agencies with information 
on how to comply with the President’s directive.   
 
By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to 
balance the social goals of federal regulations with the needs and capabilities of small businesses 
and other small entities in American society. 
 
Research indicates that smaller businesses bear a greater proportionate share of the burden of 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 
percent more than that of firms with more than 500 employees.3 Small businesses, defined as 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 
according to available research.  
 
As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 
firms (defined as firms with 500 or more employees).4 
 
Since the federal government began calculating the economic impact of the RFA in 1998, the 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 
billion without undermining the broad purposes of the regulations it affects.5 

                                                 
3 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-
107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy 
(Springfield, Va.: National Technical Information Service, 2001). 
4 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business 
Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 
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Definition of a Small Coal Mining Business  
 
The U.S. Small Business Administration (SBA) defines a small business in the coal mining 
industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.6 While 
this definition is used in assessing the economic impact of the SPR on smaller coal mining 
entities, a more complete analysis of the coal mining industry by various employment size 
groups is provided.7  
 
U.S. Coal Mining Industry Enterprise (Corporate) Profile 
 
For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 
(corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how 
the data are organized and reported, the two sets of numbers do not align completely, but they 
are close. The most important data in fulfilling the RFA requirements is the corporate or 
enterprise data. 
 
Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 
number of firms, establishments and employment for coal mining, or NAICS 2121.  An 
establishment is defined as a single physical location at which business is conducted or where 
services or industrial operations are performed. An enterprise is defined as a business 
organization consisting of one or more domestic establishments under common ownership or 
control. For companies with only one establishment, the enterprise and the establishment are 
often the same. The employment of a multi-establishment enterprise is determined by summing 
the employment of all associated establishments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                             
5 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 
Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
6 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 
Industry Classification System Codes, Update, November 5, 2010. 
7 NAICS stands for the North American Industry Classification System, which standardizes how operating 
businesses are classified for operating and government reporting purposes. 
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Table 17: U.S. Coal Mining Industry Enterprise Profile in 20078 
 

Enterprise 
Employment 
Size 

Number 
Firms 

Number 
Establishments Employment 

% 
Total 

Firms 
% Total 

Establishments 
% Total 

Employment 

0-4 197 199 332 29.0 18.7 0.4 

 5-9 80 80 527 11.8 7.5 0.7 

 10-19 103 105 1,433 15.2 9.8 1.8 

<20 380 384 2,292 56.0 36.0 2.9 

20-99 194 215 8,284 28.6 20.2 10.4 

100-499 64 142 12,392 9.4 13.3 15.5 

<500 638 741 22,968 94.0 69.5 28.8 

500+ 41 325 56,880 6.0 30.5 71.2 

Total 679 1,066 79,848 100.0 100.0 100.0 

 
The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 
people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 
employees.  
 
On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 
than 500 employees represented 71% of total employment. 
 
U.S. Coal Mining Industry Revenues by Small and Large Businesses 
 
Table 18 below analyzes coal revenues produced by small and large coal mining businesses.  
  
 
 
 
 
 
 
 
 
 
 
 
                                                 
8 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 20079 
 

Industry Receipts 
Size Group (Dollars) Firms Employ. 

Estimated 
Receipts 

($000) 

Avg. 
Firm 

Employ. 
Size 

Avg. 
Firm 

Receipts 
($000) 

No. Firms 
with Avg. 

Employ 
<500 

% 
Industry 

Total 
Receipts

Total 679 79,848 33,550,214 118 49,411 620 100.0%

<100,000 24 0 0 0 0 24 0.0%

100,000-499,999 278 2,092 105,063 8 378 278 0.3%

500,000-999,999 25 80 16,473 3 659 25 0.0%

1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2%

2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6%

 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8%

7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7%

10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8%

15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0%
 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8%

25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7%

30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4%

35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7%

40,000,000-44,999,999 2 0 0 0 0 2 0.0%

45,000,000-49,999,999 3 0 0 0 0 3 0.0%

50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3%

75,000,000-99,999,999 6 NA NA NA NA 6 NA

100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9%

% Defined as Small 
Business (<500 
Employees) 91.3%           

% Industry Receipts by 
Small Businesses 14.1%           

 
The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 
or large businesses.  
 
 
 
 
                                                 
9 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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U.S. Coal Mining Industry Business Legal Form Profile 
 
The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal 
mining business establishments (operations) employed less than 20 people and almost 98% 
employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 
people in 2008 according to the data in Table 3.  
 
Almost 78% of all coal mining establishments are associated with corporations or S-
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 
tend to be smaller in employment size than corporate entities.  
 
Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 200810 
 

Business 
Legal Type 

Total 
Establish 

<20 
Employ 

20-499 
Employ 

>500 
Employ 

% <20 
Employ 

% 20-
499 

Employ 
% >500 
Employ Totals 

All 
Establishments 1108 536 547 25 48.4% 49.4% 2.3% 100.0% 

Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 

S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 

Sole 
Proprietorships 44 33 19 11 75.0% 22.7% 2.3% 100.0% 

Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 

Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 

 
Coal Production and Revenues by Mine Type and Employment Size 

The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies 
establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: 
bituminous, lignite, and anthracite.11  Bituminous operations represent approximately 97% of coal 
mining operations and approximately 99% of coal miners and total coal production.  Anthracite 
operations represent approximately 2% of coal mining operations and less than 1% of coal miners and 
total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, 
and total coal production. 

The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 

                                                 
10 U.S. Census, County Business Patterns 2008 
11 This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code 
description.  Some publications of the U.S. Department of Energy further divide the bituminous group into 
bituminous coal and sub-bituminous coal. 
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mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 
2009. 

A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 
were used in Table 20 to analyze coal production and revenues by the employment size of mines. 
Because of data reporting problems, mine (establishment) production and revenue data could not be 
aggregated at the firm or corporate level in a valid way.  

Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009  

 

Coal Production by Mines in Short Tons 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees 19,713,676 5,036,046 24,749,722 
20-499 Employees 475,066,642 236,566,737 711,633,379 
500+ Employees 247,760,869 90,256,010 338,016,879 

Grand Total 742,541,187 331,858,793 1,074,399,980 

Total Coal Revenues, Apportioned by Coal Tonnage Produced 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees $440,600,659 $258,600,962 $699,201,621 
20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 
500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 

Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 
Source: Mine Safety and Health Administration (MSHA) Employment and Production Database 

Over 66% of total coal production (including both surface and underground mined) in 2009 was 
produced by mines with employment in the 20-499 range, which are considered to be small 
businesses. Almost 69% of total coal production occurred in mining operations with less than 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 
employees.  
 
Coal Production Concentration 
 
According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal 
production is highly concentrated. The five largest corporate producers represent over 53% of 
total coal production in 2009, according to the data presented in Table 5 below. The 29 coal 
producers listed in Table 21 account for over 87% of total U.S. coal production.  
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Table 21: Largest U.S. Coal Producers in 2009 
 

Rank 
Controlling Company 
Name 

Production Percent of 
(Thou. Short Tons) Total Production 

1 Peabody Energy 
Corporation  

189,232 17.6 

2 Arch Coal Inc.  148,061 13.8 
3 Cloud Peak Energy  90,965 8.5 
4 Alpha Natural Resources 

LLC  
83,523 7.8 

5 CONSOL Energy Inc.  58,145 5.4 
6 Massey Energy Co.  37,161 3.5 
7 NACCO Industries Inc.  31,085 2.9 
8 Patriot Coal Corp.  29,268 2.7 
9 Peter Kiewit Sons Inc.  27,136 2.5 
10 Alliance Resource 

Operating Partners LP  
25,874 2.4 

11 Murray Energy Corp.  25,837 2.4 
12 Westmoreland Coal Co.  24,266 2.3 
13 Energy Future Holdings 

Corp.  
21,272 2.0 

14 Drummond Co. Inc. 19,964 1.9 
15 Intl Coal Group Inc. (ICG) 17,414 1.6 

16 BHP Billiton Ltd.  14,917 1.4 
17 James River Coal Co.  9,855 0.9 
18 Chevron Corp.  9,841 0.9 
19 PacifiCorp  9,447 0.9 
20 Level 3 Communications  8,392 0.8 

21 Walter Industries Inc.  7,571 0.7 
22 Trinity Coal Corp.  6,805 0.6 
23 Booth Energy Group  6,506 0.6 
24 Cline Group 6,497 0.6 
25 TECO Energy Inc.  6,205 0.6 
26 Rosebud Mining Co.  6,084 0.6 
27 Black Hills Corp.  6,016 0.6 
28 Oxbow Carbon & 

Minerals Holding Inc.  
5,703 0.5 

29 Western Fuels Association 
Inc.  

5,234 0.5 

    Subtotal 938,276 87.3 
    All Other Coal 

Producers 
136,647 12.7 

    U.S. Total 1,074,923 100.0 
Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report,  
May 2010 
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Earlier Relevant RFA Analyses 
 
A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; 
Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on 
small mining operations and companies. The cost impact of the rule was estimated at $240,000, 
which was related to increased monitoring and reporting requirements created by the rule. 
 
Major Observations and Summary 
 

1. Research suggests that small businesses are generally impacted in a significant economic 
way by federal regulations. For this reason, it is important to carefully consider the 
economic impacts of the SPR on smaller coal mining companies. 
 

2. The U.S. coal mining industry is represented by a large and significant number of small 
businesses, defined as those employing less than 500 people.  The U.S. coal mining 
industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, 
or corporate entities, which operated 1,066 mining operations employing 79,848 people. 
Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less 
than 500 employees. See Table 1. 
 

3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by 
coal firms employing less than 500 people, or by small businesses. This amounts to 
revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come 
from coal firms that employ 500 or more employees, or large businesses.  See Table 2. 

 
4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining 

business establishments employed less than 20 people and almost 98% employed less 
than 500 people. See Table 3. 

 
5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment 

is accounted for by coal enterprises with less than 20 employees. Coal enterprises with 
employment less than 500 people accounted for 28.8% of the industry’s total 
employment, while coal enterprises with more than 500 employees represented 71.2% of 
the industry’s total employment. This indicates that coal employment is heavily 
concentrated in larger coal mining enterprises or companies and not smaller ones. See 
Table 1. 

 
6. According to the economic analysis for the RIA, the baseline (pre-SPR) national 

economic impact (industry output) of the coal mining industry is presently $48.7 billion. 
This economic impact generates a total national employment impact of 182,785 jobs. If 
coal mining enterprises employing less than 500 people account for 28% (22,968) of the 
coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining 
enterprises with less than 500 employees also account for 28% of the industry total 
economic and employment impacts. This means that currently (in the pre-SPR 
environment) smaller coal enterprises account for an estimated $13.6 billion of the 
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industry’s total national economic impact and an estimated 51,180 of the industry’s total 
employment impact.  

 
7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario 

One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) 
the national economic impact of the coal industry would be reduced by $1.36 billion over 
a 12-year period, which represents a 2.8% overall reduction in the industry’s economic 
impact. On an annual basis over the 12 years, this represents a $113.3 million reduction 
in coal mining industry economic output. It is also estimated that 5,567 jobs would be 
lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result 
of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-
job loss per year over the 12 years. If we assume that smaller coal mining enterprises 
would experience equal reductions in their economic impact (-2.8%) and employment 
impact (-3.0%), then the economic contribution of smaller mining enterprises would be 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), 
and the employment contribution of these operations would be reduced by 1,530 jobs 
(51,000 jobs x .030) over the 12 years, or by 128 jobs per year. 

 
8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS 

Alternative 5) because of insufficient data to conduct this analysis. It is known from a 
recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger 
a 100% loss (814 million tons) of surface mining production across the United States. 
Using MSHA data, we estimate that surface mining operations account for 69% (743 
million tons) of total coal production. Moreover, 67% of all surface mining production is 
accomplished by small coal mining operations (with less than 500 employees). From this 
standpoint, the economic impact of Alternative 2 on small mines and small mine 
enterprises would be catastrophic in nature. It could eliminate all of them. 

 
9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, 

we know the economic impact of the 2008 rule was expected to be very minimal or 
insignificant from an economic impact standpoint. The economic impact of the 2008 rule 
was assessed to be minimal in its RFA analysis. 

 
10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be 

economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent 
Version), if it is adopted; b) they would impacted in an economically significant way by 
EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining 
businesses would not be impacted in any economically significant way by the baseline 
situation, which is represented by the 2008 Rule, which was not implemented upon its 
adoption. 
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Table 22: Small Business Profile Summary 12 
 
Coal 
Companies 

Business 
Size 
Definition13 

Number 
Firms 

% Total 
Firms 

% Total 
Industry 

Employment
Total: 
79,848 

%Total 
Industry 

Revenues 
Total: $33.6 

Billion 

%Total 
Industry 

Production 
Total: 1.074 
billion tons 

Small 
Businesses 

<500 
Employees 

638 93.9% 28.8% 14.1% 68.5% 

Large 
Businesses 

>500 
Employees 

41 6.1% 71.2% 85.9% 31.5% 

Totals  679 100% 79,848 100% 100% 
 
Table 23: Small Business Impact Summary 
 
Impact EIS Alternative 5 

(Proposed Preferred 
Rule) 

EIS Alternative 2 
(Most Stringent Rule) 

Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 

Reduced Total 
Economic Output 
Impact (Over 12 years) 

-$380 Million Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 

No significant economic 
impact on small mining 
companies 

Reduced Annual 
Economic Output 
Impact $380 million/12 
years) 

-$31.7 Million   

Reduced Total 
Employment Impact 
(Over 12 years) 

-1,530 Jobs   

Reduced Annual 
Employment Impact 
(1,530/12 years) 

-128 Jobs   

 
2. Effects on State, Local, and Tribal Governments 

 
Possible effects were described briefly under the Transfers Section of this document.  Possible 
effects were identified, but quantification and monetization of these effects is not possible at this 
time given the proposed nature of the rule and the lack of data to measure these effects.  
 
The public comments offered during the Scoping Phase of the EIS included some mention of 
these issues as concerns, but no quantitative was included with these comments. 
 
Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the 
final EIS for the 2008 Stream Buffer Zone rule.  
 
 
                                                 
12 All data are for firms or companies except the production data, which relates to mines or business establishments. 
13 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory 
Flexibility Act (RFA) analysis for the SPR. 
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3. Effects on Wages and Growth 
 
Possible effects on the growth of the coal mining industry and the general economy should be 
considered. With respect to the coal mining industry, the SPR could result in reduced coal 
production and revenues to coal companies. These potential impacts have been accounted in the 
analysis conducted on the three alternatives examined in the Conceptual RIA. 
 
Effects on wages in the coal mining industry are not clear at this point. In general, the economic 
downturn has worked against wage increases. Wage decreases are not likely related to the rule, 
but they may be sparked by labor-management negotiations in efforts to maintain employment 
levels during the slow economy. 
 
The negative effects of coal companies passing future production cost increases due to the SPR 
on to customers was discussed above in the Transfers Section. This is a possible concern that 
should be examined in the final RIA. 
 
VIII. Summary 
 
Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the 
economic costs, benefits, and other effects of the proposed Stream Protection Rule. 
 
Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the 
Period 2010-2022 
 
Category Primary Estimate: 

EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

Benefits: 
 
Annualized 
Monetized Benefits 
 
 
Annualized  
Quantified, but 
Non-Monetized 
Benefits 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 

 
 
None known14 
 
 
 
None known 
 
 
 
 
None known 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage conservation 
 
 
Future land and 
water uses enabled 
by the rule. 

 
 
This summary 
document pages 22-
25. 
 
This summary 
document pages 22-
25. 
 
 
This summary 
document pages 22-
25. 

Costs: 
 
Annualized 
Monetized Costs 

 
 
$109-113 million in 
production and sales 

 
 
None known 
 

 
 
$4.75 billion in 
production and 

 
 
This summary 
document pages 11-

                                                 
14 “None known” refers to the fact that it is not believed there is an impact or effect. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

 
 
 
 
 
 
 
 
Annualized 
Quantified, but 
Non-Monetized 
Costs 
 
Non-Quantified 
Costs/Qualitative 
Costs 
 

and 464 jobs per 
year. 
 
 
 
 
 
 
None available 
(should be examined 
in the final RIA)15 
 
 
None known 

 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 

revenues across all 
50 states and $2.74 
billion in production 
and revenues to the 
25 coal producing 
states. 
 
 
None available 
(should be examined 
in final RIA) 
 
 
Extensive damage to 
the economic health 
of the coal mining 
industry and the 
ripple effects of this 
damage to the 
general economy. 

21. 
 
 
“    “ 
 
 
 
 
“    “ 
 
 
 
 
This summary 
document pages 11-
21. 

Transfers: 
 
Annualized 
Monetized 
Transfers 
 
From Whom to 
Whom 
 
 
Annualized 
Monetized 
Transfers (Off 
Budget) 
 

 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

 
 
None known 
 
 
 
None known 
 
 
 
None known 

 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

 
 
This summary 
document pages 25-
26. 
 
“    “ 
 
 
 
“    “ 

Effects: 
 
Effects on State, 
Local, and Tribal 
Governments 
 
Effects on Small 
Businesses 
 
 
 

 
 
None available 
(should be examined 
in final RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 

 
 
None known 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 

 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 
 

This summary 
document pages 26-
36. 
 
 
 
“    “ 
 
 
 
 

                                                 
15 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 
no definitive data or information about the impact is available at this time. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

 
 
 
 
 
 
Effects on Wages 
 
 
 
Effects on Growth 
 
 

 
 
 
 
 

 
 
 
 
 
 
None known 
 
 
 
None known 
 
 

 
 
 
 
 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 

 
 
 
 
 
 
“    “ 
 
 
 
“    “ 

 
Discount Rates 
 
A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 
5). The results are provided in Table 24 below. Because of the more generalized nature of the 
economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the 
EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was 
done.  
 
Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule) 
 

3% Discount 
Rate       

7% 
Discount 
Rate     

Year Amount Present Value   Year Amount Present Value 

0 0 0   0 0 0 

1 0 0   1 0 0 

2 0 0   2 0 0 

3 $135,712,895 $135,712,895   3 $135,712,895 $135,712,895 

4 $135,712,895 $135,712,895   4 $135,712,895 $135,712,895 

5 $135,712,895 $135,712,895   5 $135,712,895 $135,712,895 

6 $135,712,895 $135,712,895   6 $135,712,895 $135,712,895 

7 $135,712,895 $135,712,895   7 $135,712,895 $135,712,895 

8 $135,712,895 $135,712,895   8 $135,712,895 $135,712,895 

9 $135,712,895 $135,712,895   9 $135,712,895 $135,712,895 

10 $135,712,895 $135,712,895   10 $135,712,895 $135,712,895 

11 $135,712,895 $135,712,895   11 $135,712,895 $135,712,895 

12 $135,712,895 $135,712,895   12 $135,712,895 $135,712,895 

Totals $1,357,128,953 $1,357,128,953   Totals $1,357,128,953 $1,357,128,953 



From: John Maxwell
To: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; Edmundo Laporte; J Steven Gardner; Jaque

Mitchell; Jeff Baird; Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John
Maxwell; Jose Sosa; Kathy Kelly; Liz Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: RIA Summary submitted to OSM on 12/13 FYI
Date: Wednesday, December 22, 2010 3:48:13 PM
Attachments: Conceptual Regulatory Impact Analysis Overall Summary 12-13-10.pdf

RE: response to Monday’s email.
I forwarded the above file on Monday with reference to the OSM questions on the RIA and
production shift assumptions listed below so that the questions can be resolved.  For those who
have received and reviewed the RIA summary and the questions below, what further response can
we provide to OSM?
 
Thanks.
John
 
 
The questions from OSM on the production shift methods are below:
A few questions:

1.       IMPLAN model: What is this?  I would dream up a couple paragraph explanation of what
this model is, what elements are considered, and how data populates the model.

2.       Table 2: Is this related to the 2008 SBZ rule? The costs laid out in the preceding paragraphs
imply the 2008 SBZ.  I would overtly state what Table 2 represents.

3.       Table 3:  Was this produced by the coal industry?  We need to offer some reconciliation of
the differences in economic output (81.5B vs 48.7B) although the language states “impact
occurs in non-coal producing states”. What does that mean?

4.       Table 4: If I read this correct – the AR has the lion’s share of economic output but lags
behind the west in coal production.  Is there some type of efficiency gained by mining coal
in the west that the east doesn’t incur? 

5.       Figure 1: The graph shows the impact of the economic decline in the US over the past 18-
24 months. Should the analysis use the average trend in coal production vs the recent
downturn-induced data (2005-2009 data)?

6.       Table/Graph showing the trends in coal production over the past 20-30 years.  This
graph/table would set the baseline from which SRP impact prediction would stand out.  The
question remains – if production is shifting anyway, what is the impact of the SPR?

7.       Analysis equations: We still need to understand how the numbers in Tables 8 – 15,
especially all costs shown in Table 9, employment in table 11, cost/ton in table 12, etc

8.       Table 14: An incredibly stupid question – but are we sure every ounce of coal will be
sterilized under alternative 2 – even if we made all streams off limits?  Operators are not
allowed in streams in TN and they still mine coal; simply skip streams.

Table 15: Stream Mile Protection – is that all streams (Peren, Int, Ephem)?  How was ft/ac derived? 
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I. Purpose and Background 
 
Purpose 
 
This report identifies the economic benefits, costs and other effects of the Office of Surface 
Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and 
coal mining areas across the United States.  
 
This summary contains the most salient information from the Conceptual Regulatory Impact 
Analysis (RIA) prepared on the rule, providing the information required to support the review of 
the SPR by the U.S. Office of Management and Budget (OMB). 
 
Background 
 
Work commenced on the SPR “Conceptual” RIA in July 2010.  Because of the proposed nature 
of the SPR, this RIA is considered to be conceptual in nature. A Final RIA will be prepared on 
the Final Rule once it exists in 2011. 
 
The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since 
then, the document has been under review. Based upon this review, significant revisions have 
been made to the Conceptual RIA document. 
 
The full SPR RIA document is comprised of a detailed main report, and twelve supporting 
appendices providing additional information about the RIA study methodology and data.  
 
Study Approach 
 
The Conceptual RIA utilized best available data and information to assess the economic impacts 
(costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the 
impacts of a proposed draft or final rule. Monetization of economic costs and benefits was 
accomplished where possible in this RIA, but in some cases this was not possible given data, 
time, and other limitations.  
 
Where monetization of impacts was not possible, economic impacts were otherwise quantified to 
the extent possible. Where quantification was not possible, qualitative information about the 
economic impacts was included in the RIA.  
 
The RIA analyzes three SPR alternatives: 
 


• EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly) 
• EIS Alternative 5: Proposed Preferred Rule  
• EIS Alternative 2: Most Stringent and Most Costly Version of the Rule 


 
The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, 
which was not implemented by OSM. An analysis of the baseline economic impact of the coal 
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mining industry was conducted in the RIA. A distillation of the baseline analysis findings is 
include in Section III below. 
 
Methodology and Data 
 
The core method used in this study was Economic Impact Analysis, using the IMPLAN 
input/output model.  IMPLAN is a credible, very well known and frequently used economic 
analysis model, which has been used to analyze the economic impacts of many proposed local, 
state and national projects and policies. Several federal government agencies, including the U.S. 
Departments of Interior and Energy and the Environmental Protection Agency, have used the 
IMPLAN model to assess the economic impacts of their proposed policies. A more detailed 
description of the IMPLAN model is provided below.  
 
Nine sequential steps were followed in the methodology: 
 


1. Data Acquisition. Identify and acquire study data for all RIA scope elements. 


2. Interviews and Background Material Review. Conduct industry and other 
stakeholder interviews to gain inputs of the study and identify resource 
materials that should be reviewed in preparation for the study. 


3. SPR Analysis and Cost Element Identification. Based upon industry, 
government, and academic interviews; a review of earlier coal-mining studies 
and reports; and a review of the academic literature on mining reclamation 
and transportation, develop a strategy for making assumptions and input data 
to undertake the impact modeling runs. 


4. Economic Model Preparation. Acquire the input/output tables for the nation 
and all coal-producing states, and build the national, state, and county models 
to be run with the IMPLAN Economic Impact Analysis software. 


5. Economic Overview. Prepare a summary of overall national economic trends 
relevant to the study. 


6. Industry Analysis. Analyze all published and collected data regarding the 
coal-mining industry from various state and national sources. 


7. Coal-mining State and County Analysis. Analyze key economic trends in 
the coal-mining states and the seven case study counties included in the study. 


8. Economic Modeling. Using the input data and scenarios created for the 
analysis, run the national, state, and county models to identify baseline and 
scenario impacts of the proposed SPR. 


9. Small Mine/Business Impact Analysis. Examine the potential impacts of the 
SPR on small coal mines/businesses in accordance with the RFA guidelines. 


This study employed the IMPLAN Model to make the primary economic forecasts. Input/output 
methodology allows the examination of forward (market) and backward (supplier) linkages that 
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are present in an industry or local, state and national economy. The model measures the total 
annual economic activity that results from inter- and intra-industry transactions. The model 
breaks the economy into 440 sectors, with each sector representing an individual industry. It then 
uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is 
closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information 
System (REIS) model. 
 
The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. 
The entries in the matrix are based on the dollar amount that each industry sells to (and 
purchases from) other industries in the economy. It measures the amount of final consumption by 
the residents of the identified geographic area, as well as how much each industry exports out of 
the area. The model uses data collected at the county level, which are obtained from the 
IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service 
areas such as local areas, states, or larger geographic regions, such as the Midwest. 
 
Input/output models estimate economic impacts by taking advantage of the relatively stable 
patterns in the flow of goods and services within the economy. Predictions of an industry’s total 
economic impact can be made by examining the purchasing patterns of the individual sectors.  
BEA collects extensive data regarding these regional trade flows and reports its findings 
annually. 
 
Primary Data Sources 


Data used in this study are from a variety of sources. The research team attempted to use the 
most recent reliable data sources. They include: 


• Dun and Bradstreet firm data from the Selectory business database (2010) 
• U.S. Bureau of Economic Analysis (BEA) (2008) 
• U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008) 
• IMPLAN Structural Matrices and Data Files (2008) 
• U.S. Energy Information Administration (EIA) Coal Sector Data (Various years) 


Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on 
the economy. This RIA’s forecasting model used variables from various national datasets.  To 
reduce potential confusion, definitions of the major variables are presented below. 
 
Industry Output 


Industry output represents the value of the industry’s total production.  Industry output can be 
thought of as the value of industry sales plus or minus inventory changes. Industry output is not a 
measure of an industry’s income, and therefore cannot be directly compared to the Gross State 
Product (GSP) numbers reported by BEA. The value of industry output is typically higher than 
GSP. It is a more comprehensive measure, and therefore is a better measure of true economic 
impacts. The IMPLAN model estimates the industry output data, which are derived from the 
U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the 
industrial supply chains. 
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Employment 


Employment is the total number of full-time wage and salary employees, plus the number of self-
employed workers within a particular industry. Part-time workers’ hours are aggregated into full-
time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. 
Each year’s activity is computed separately so that the employment effects are computed each 
year. 
 
No single source of employment data is adequate for accurately estimating employment impacts. 
Because of nondisclosure rules, the employment figure reported by government agencies often 
underestimates true employment in a given county. In accordance with U.S. Code, Title 13, 
Section 9, no datum that would disclose the operations of an individual employer or put an 
individual employer at an unfair disadvantage is published. 
 
As focus is narrowed to the county level, the number of firms representing an industry decreases. 
It is common for a single business establishment to be the sole operator in that industry in a 
particular county.  If this is the case, the employment numbers are not disclosed and the 
employment in that region is understated. A region’s employment can be reconstructed by 
combining data from various sources. 
 
Nondisclosure rules require that the individual reporting agency not reveal confidential 
information. However, other government agencies may report the missing data in another form. 
For example, the U.S. Department of Labor (DOL) collects labor data as part of the 
Unemployment Insurance ES-202 program. These data are for “covered employees” of the 
Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, 
would not be included in the data. However, “not covered” workers would be included in the 
employment figures captured by the U.S. Census Bureau’s  County Business Patterns. 
 
By carefully combining the employment figures reported in the ES-202 dataset, County Business 
Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions 
Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then 
“sectored” into the appropriate North American Classification Codes (NAICSs) and, in turn, 
combined into the necessary industry sectors and IMPLAN matrices. 
 
All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not 
cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation 
period for the SPR. 
 


II. Necessity of the Stream Protection Rule and the RIA 
 
Rule Necessity 
 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to 
protect the environment from the adverse effects of surface coal mining with the nation’s need 
for coal as an essential energy source.  The law ensures that coal mining activities are conducted 
in an environmentally responsible manner, and that mined land is adequately reclaimed during 
and following the mining process. 
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Most coal mining states now have the primary responsibility to regulate surface coal mining on 
lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with 
states and Indian tribes to regulate mining on federal lands, and to support states’ regulatory 
programs with grants and technical assistance. 
 
Because of significant damage by coal mining activities to streams and other environmental 
resources, the SPR is needed to reduce and prevent future environmental damage and 
degradation.  
 
In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 
Environmental Impact Statement (EIS) for the SPR, which will replace the 2008 Stream Buffer 
Zone Rule.  The notice includes a list of concepts that are under consideration for the proposed 
SPR.  Those concepts include provisions for coal mining companies that elect to mine through or 
bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, 
geology, and aquatic biology; establishing a definition of the term “material damage to the 
hydrologic balance” of watersheds outside the permit area; and developing more effective 
requirements for mine operators seeking a variance from the requirement that mined areas be 
reclaimed to their approximate original contour. 
 
The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 
The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly 
described below: 
 


• Baseline Data and Analysis.  Proposes adding more extensive and specific 
permit application requirements concerning baseline data on hydrology, 
geology, and aquatic biology. 


• Material Damage Definition.  Proposes possible definitions to the term 
“material damage to the hydrologic balance outside the permit area.” Under 
the Surface Mining Control and Reclamation Act (SMCRA), the regulatory 
authority may not approve a permit unless the proposed operation has been 
designed to prevent material damage to the hydrologic balance outside the 
permit area; however, this term is not defined in OSM regulations. 


• Activities in or Near Streams.  Addresses the circumstances under which an 
applicant could engage in coal-mining or mining-related activities in or near a 
stream. 


• Mining Through Streams.  Addresses the conditions under which mining 
through a streambed could be allowed. 


• Monitoring During Mining and Reclamation.  Describes the types of water 
sampling, locations of water sampling, and duration of monitoring after 
issuance of the mining permit. 
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• Surface Configuration and Fills.  Addresses how the SPR could mandate the 
final configuration of fills, and the generation and disposal of excess spoil 
material. 


• Approximate Original Contour (AOC) Exceptions.  The SMCRA describes 
the process by which the topography is to be restored to the AOC.  However, 
in some cases, exceptions to the AOC may be permitted.  Possible limits to 
these existing exceptions could be defined and described as part of this 
element of the SPR. 


• Revegetation and Topsoil Management.  Addresses the restoration of the 
vegetation and soils following mining. 


• Permit Coordination.  Coordination among regulatory authorities at the state 
and federal level is addressed in this element. 


• Financial Assurance for Long-term Discharges of Pollutants.  Addresses 
how the mining company could be financially responsible for long-term 
damages associated with its mining activities. 


• Stream Definition.  Contemplates the updating of the current definitions of 
perennial, intermittent, and ephemeral streams, and/or defining streams using 
a newly created definition. 


• Performance Bonds and Release.  Considers the current regulations relating 
to bonding requirements and release of those bonds.  These types of required 
bonds make funds available to the states so that they can reclaim and restore 
mined lands that are not reclaimed by the mining company.  Normally, if a 
mining company fails to reclaim lands, it is prohibited from mining coal 
elsewhere in the United States. 


• Fish and Wildlife Protection and Enhancement.  Addresses ways that these 
resources could be protected and improved. 


Need for the RIA 
 
OMB requires that an RIA be prepared and submitted by all federal agencies proposing new 
regulations that are expected to have a significant economic impact. An annual economic impact 
of at least $100 million is the threshold for defining a significant economic impact.1 The SPR is 
expected to have an annual economic impact of more than $100 million per year, and therefore it 
is required. 
 
As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 
of the potential economic impacts (costs and benefits) of the proposed SPR on the coal mining 
industry and coal-producing geographic areas across the United States.  Both are major 
stakeholders that would be affected by the content of the SPR. 


                                                 
1 U.S Office of Management and Budget, Circular A-94. 
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OSM requested this stakeholder focus in recognition of the potentially significant economic 
impacts of the SPR on these two stakeholders.  Study interviews and the study’s analysis indicate 
that some of the provisions of the proposed SPR could have significant cost implications for coal 
mining companies.  To the extent possible, these impacts are estimated in quantitative terms.  
Other impacts are described in qualitative terms only because they cannot be measured in a 
quantitative way at this time.  
 
An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 
improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s 
new SPR nationwide.  The memorandum states: 
 


“The environmental legacy of mining operations in the Appalachian region is far-
reaching.  Recent studies, as well as the experiences of Appalachian coalfield 
communities, point to new environmental and health challenges from surface coal mining 
that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of 
Appalachian streams have been filled at a rate of 120 miles per year by surface mining 
practices.  A recent EPA study found that nine out of every 10 streams downstream of 
surface mining operations exhibit significant impacts to aquatic life.  Another federal 
study found elevated levels of highly toxic and bioaccumulative selenium in streams 
downstream of valley fills.  These impairments are linked to contamination of surface 
water supplies and resulting health concerns, as well as widespread impacts to stream 
life in downstream rivers and streams.” 


 
In summary, this RIA is needed for three reasons: 
 


• Provide an improved overall economic basis for the regulatory policy decisions made 
during this rule-making process. 
 


• Identify any major economic issues raised by the proposed SPR that may have significant 
consequences for the coal mining industry and coal-producing areas. 
 


• Explore and discuss the significance of these major economic issues in a way that helps 
policy decision-makers address them and resolve them where possible. 


 
III. Baseline Conditions (Least Stringent Alternative/Minimal Economic Impact) 


 
According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management 
and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions 
relative to the rulemaking process. This is the economic baseline against which the other rule 
alternatives are compared. It is also considered to be the Least Stringent Alternative, which also 
is expected to have the least economic impact on the coal mining industry and coal-producing 
areas. 
 
Key Baseline Assumptions 
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The following assumptions were employed in analyzing the baseline situation: 
 


1. The baseline uses 2008 data for analysis purposes to reflect the current regulatory 
environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing 
regulations applied to the coal mining industry. 
 


2. The 2008 rule is assumed to have no significant impact on the coal mining industry 
because it was not implemented, and because the economic analysis in the 2008 rule’s 
EIS showed no major economic impacts. 
 


3. 2008 is an economic recession year, and therefore the economy was amidst a major 
downturn. This economic downturn is assumed to have reduced the demand for coal, 
which was evidenced in 2009 with lower overall coal demand numbers.2 
 


4. No major changes are foreseen in regional coal production and mining methods (surface 
versus underground) under EIS Alternative 1 over the next 12 years. 


 
A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering 
Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential 
regional coal production and mining method shifts over the next 12 years. Table 1 identifies the 
baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline 
Situation (EIS Alternative 1). 
 
Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1) 


Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
Analysis 
As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone 
Rule, which was not implemented by OSM. The EIS and RIA for the 2008 rule concluded the 
rule would have no significant economic impact. Since the rule was never implemented, it has no 
economic impact on the coal mining industry, coal mining areas, and other stakeholders. 
Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. 
economy as a whole. It shows a $32.1 billion direct impact on the national economy. 


                                                 
2 U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report. 


  Production (Million Short Tons) 
Region Underground Surface Total 
Northern Rocky Mountains and Great Plains  3.67  538.39   542.06 
Appalachian Basin  220.23  149.38   369.61 
Illinois Basin  64.61  34.27   98.88 
Colorado Plateau  55.78  34.28   90.06 
Gulf Region  12.28  54.10   66.38 
Other Western Interior  0.44  1.50   1.94 
Northwest  -    1.48   1.48 
Total  357.01  813.39   1,170.40 
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Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-
business supply chain impacts), and another $26.3 billion in employee spending (induced 
impacts), bringing the total impact of coal mining on the national economy to more than 
$81.5 billion. 
 
Table 2 also shows the economic sectors that are most closely linked to coal mining, and the 
impacts in terms of business-to-business and employee spending. The top four sectors are: 1) 
support activities for mining; 2) wholesale trade businesses; 3) management of companies and 
enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply 
chain expenditures. 
 
Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry 
Sector Description Direct ($) Indirect ($) Induced ($) Total ($)


 Totals 32,084,721,664 23,162,847,232 26,336,821,248 81,584,193,536
21 Mining coal 32,084,721,664 2,029,731,840 29,863,232 34,144,256,000


30 Support activities for other 
mining 0.0 2,195,267,584 3,189,744 2,198,454,272


319 Wholesale trade businesses 0.0 1,000,024,064 1,148,633,088 2,148,655,104
360 Real estate establishments 0.0 383,846,400 1,427,955,712 1,811,800,064


356 
Securities, commodity 
contracts, investments, and 
related activities 


0.0 763,830,272 634,296,320 1,398,128,640


381 Management of companies 
and enterprises 0.0 1,002,776,576 356,299,776 1,359,077,376


115 Petroleum refineries 0.0 757,313,536 532,632,576 1,289,945,088


31 
Electric power generation, 
transmission, and 
distribution 


0.0 677,767,168 422,944,768 1,100,709,888


354 
Monetary authorities and 
depository credit 
intermediation activities 


0.0 483,776,512 610,693,120 1,094,467,584


333 Transport by rail 0.0 1,032,026,112 52,721,152 1,084,743,680


413 Food services and drinking 
places 0.0 105,977,856 854,038,528 960,016,384


369 Architectural, engineering, 
and related services 0.0 831,934,464 96,962,560 928,897,024


351 Telecommunications 0.0 298,811,392 610,592,768 909,404,160
357 Insurance carriers 0.0 121,138,432 764,225,536 885,364,736


394 
Offices of physicians, 
dentists, and other health 
practitioners 


0.0 2,562 863,358,976 863,361,024


335 Transport by truck 0.0 592,918,528 240,849,920 833,767,424
397 Private hospitals 0.0 3,330 827,920,384 827,922,432


205 Construction machinery 
manufacturing 0.0 817,332,224 1,279,540 818,612,224


20 Extraction of oil and 
natural gas 0.0 463,098,880 292,632,576 755,732,480


Source: IMPLAN model run, August 2010 
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Table 3 below shows the results of the baseline analysis of the economic output impact of the 
coal mining industry in each of the coal-producing states. 
 
Across the coal-producing states, the coal-mining industry has a total economic output value of 
$48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), 
Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming 
($3.6 billion). 
 
The totals shown reflect the sum of impacts across the coal-producing states, and are not the 
same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline 
economic output impact on the national economy is estimated at $81.5 billion, and the total 
economic output impact across the coal-producing states is $48.7 billion, which is approximately 
60 percent of the national impact.  The other 40 percent of this economic output impact occurs in 
the non-coal-producing states. 
 
Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data) 


States Direct Indirect Induced Total
Alabama $2,179,324,160  $501,268,437 $554,047,439 $3,234,640,101 
Alaska $10,734,416  $2,529,933 $2,525,246 $15,789,595 
Arizona $76,019,976  $19,338,410 $25,462,825 $120,821,210 
Arkansas $18,565,028  $3,598,628 $3,966,141 $26,129,796 
Colorado $1,136,597,632  $292,372,699 $403,660,565 $1,832,630,893 
Illinois $1,164,327,552  $417,383,281 $441,648,921 $2,023,359,694 
Indiana $1,639,472,768  $298,353,406 $439,638,097 $2,377,464,227 
Kansas $41,053,352  $7,577,350 $10,352,527 $58,983,225 
Kentucky $5,546,564,096  $1,554,182,780 $1,309,399,370 $8,410,146,403 
Louisiana $88,399,088  $21,541,460 $23,834,350 $133,774,902 
Maryland $54,881,188  $14,517,917 $15,018,628 $84,417,733 
Mississippi $36,412,316  $6,204,251 $8,276,416 $50,892,984 
Missouri $263,985,776  $64,553,798 $81,072,616 $409,612,186 
Montana $302,833,216  $67,314,615 $72,445,454 $442,593,266 
New Mexico $416,587,264  $69,543,821 $88,032,081 $574,163,188 
North Dakota $393,881,472  $70,897,559 $74,066,922 $538,845,950 
Ohio $813,621,248  $251,214,848 $258,988,544 $1,323,823,104 
Oklahoma $66,184,240  $15,324,907 $16,740,062 $98,249,207 
Pennsylvania $3,492,621,056  $1,250,007,809 $1,315,121,124 $6,057,750,026 
Tennessee $69,778,640  $22,318,727 $20,746,490 $112,843,855 
Texas $1,362,782,336  $402,430,822 $492,708,229 $2,257,921,328 
Utah $741,357,120  $210,667,504 $235,922,348 $1,187,946,971 
Virginia $2,452,940,288  $627,762,584 $736,282,657 $3,816,985,705 
Washington $23,676,292  $7,402,652 $8,313,728 $39,392,671 
West Virginia $7,060,627,968  $1,471,882,625 $1,259,405,361 $9,791,916,251 
Wyoming $2,756,616,192  $455,333,145 $434,596,660 $3,646,546,111 
Totals $32,209,844,680  $8,125,523,968 $8,332,272,801 $48,667,640,582 


Source: IMPLAN model run, August 2010 
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Table 4 below shows the amount and distribution of the baseline economic output by coal-
producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of 
the other coal-producing regions has less than a 10 percent share of the coal mining industry’s 
current economic output impact. 
 
Table 4: Baseline Economic Output by Coal-Producing Region 


Region Baseline Economic Output % Total 
Appalachian Basin  $32,832,523,177 67.77 
Colorado Plateau  $3,715,562,262 7.67 
Gulf Region $2,442,589,213 5.04 
Illinois Basin  $4,400,823,921 9.08 
Northern Rocky Mountains and Great Plains  $4,627,985,327 9.55 
Northwest  $15,789,595 0.03 
Other Western Interior  $409,612,186 0.85 
Total-All Regions $48,444,885,682 100.00 


Source: IMPLAN model run, September 2010 
 
As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total 
baseline employment impact of 182,785 jobs, with the largest employment impact occurring in 
West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and 
Wyoming (12,056). 
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Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data) 


State Direct Indirect Induced Total 
Alabama 4,154 2,449 4,903 11,506 
Alaska 24 10 19 54 
Arizona 182 103 203 488 
Arkansas 51 21 37 109 
Colorado 2,304 1,397 3,001 6,702 
Illinois 3,124 1,695 3,082 7,900 
Indiana 2,795 1,567 3,888 8,250 
Kansas 84 40 93 216 
Kentucky 15,015 7,464 11,706 34,185 
Louisiana 144 99 204 448 
Maryland 153 65 111 329 
Mississippi 80 36 80 196 
Missouri 437 320 680 1,437 
Montana 838 390 684 1,912 
New Mexico 1,092 409 818 2,319 
North Dakota 903 374 703 1,981 
Ohio 2,253 1,226 2,184 5,663 
Oklahoma 145 76 148 369 
Pennsylvania 8,317 5,144 9,777 23,238 
Tennessee 273 110 165 549 
Texas 2,681 1,709 3,578 7,968 
Utah 2,077 1,179 2,110 5,366 
Virginia 3,961 2,719 5,703 12,384 
Washington 55 33 58 146 
West Virginia 17,915 6,972 12,126 37,014 
Wyoming 6,074 2,161 3,821 12,056 
Totals 75,131 37,768 69,882 182,785 


Source: IMPLAN model run, August 2010 
 
Conclusion 
 
The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to 
no impact on the coal mining industry’s current $81.6 billion economic output impact and its 
182,785 employment impact nationally.  
 
IV. Analysis of the Proposed Preferred and Most Stringent Rule Alternatives 
 
The Proposed Preferred Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS 
Alternative 2) were analyzed. First, it is important to consider the overall coal production and 
consumption trends forming the foundation for the RIA scenario analysis. 
 
 
 







-For Official Use Only: Deliberative Process Material- 
 
 15


Long Term Historic National Coal Production and Consumption Trends 
 
An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 1 below shows these 
trends since 1949, or over the past 60 years.   
 
Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry 
 


 
Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
 
The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 
 
If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers.  
 
The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR 
compliance costs on the electric power sector and other major coal using industries and final 
business and household consumers. Once a final rule exists, the final RIA should include this 
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analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below 
identifies major trends in coal demand over the past five years (2005-2009). 
 
Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 6. 
 
Table 6: U.S. Coal Consumption by Major Sector 


Market 2005 2006 2007 2008 2009 


2005-
2009 % 
Change 


Consumption by Sector       
 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 
 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 
 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 
Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 
Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 


Source: USEIA.  2009.  U.S. coal supply and demand review, 2009. 
 
The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 
 
Regional Coal Production Shifts, 2005-2009 
 
U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift 
away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has 
been under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 
 
U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 
 
Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 
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Table 7: Coal Production in the United States 


Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 


Production by Region       
     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 
        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 
        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 
        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 
     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 
     Western  585 619.4 621 633.6 584.5 -0.09 
     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 
          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 


Source: USEIA, U.S. coal supply and demand review, 2009. 
 
The mining engineering production task force prepared forecasts for each of the EIS 
Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS 
Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the 
RIA’s analysis of each of these rule alternatives.  
 
Surface and Underground Mining Trends 
 
Figure 2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 
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Figure 2: Long-Term U.S. Trend in Surface and Underground Mining 


 
 
EIS Alternative 5 (Proposed Preferred Rule Alternative Analysis) 
 
EIS Alternative 5 is the proposed preferred alternative because it offers the most balanced 
approach to protecting the environment and ensuring the nation’s demands for coal as a fuel 
source are effectively met.  
 
A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the SPR 
will cause some reductions in coal production and consumption and some shifts in regional 
mining locations and mining methods.  These shifts are described below in Table 8. 
 
In Alternative 5, SPR-related compliance cost estimates were calculated on a per-coal-ton basis 
for each of the seven coal-producing regions.  These estimates considered all 13 elements of the 
proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology 
developed by Morgan Worldwide Consultants, Inc.   
 
The compliance cost estimates for each region were applied to the annual coal production data 
for each of the seven coal-producing regions.  The resulting regional data were then entered into 
the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the 
estimated reductions in coal industry economic output and employment at the national level and 
for each region based upon the cost estimates.   
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The mining engineering task force forecasted production and mining method shifts under EIS 
Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of 
production to the coal regions impacted by the proposed preferred rule.  
 
Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
No Rocky 
Mtns/Great Plains  -    -    -   0.00% 0.00% 0.00% 
Appalachian Basin -0.37   -47.88  -48.25 -0.17% -32.05% -13.05% 
Illinois Basin  -    -7.27  -7.27 0.00% -21.20% -7.35% 
Colorado Plateau  -0.41   -1.28  -1.69 -0.74% -3.74% -1.88% 
Gulf Region  0.00   -12.10  -12.10 -0.02% -22.36% -18.23% 
Other Western 
Interior - 0.44   -1.50  -1.94 100.00% 100.00% 100.00% 
Northwest  -   - 0.48  -0.48 0.00% -32.30% -32.30% 
Total - 1.22   -70.50  -71.72 -0.34% -8.67% -6.13% 
Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 
million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). 
This is a 6.13% over loss of production due to rule’s requirements under Alternative 5. 
 
The cost of these losses was calculated in two ways. In the first, the compliance cost estimates 
were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The 
results were than compared to the Baseline IMPLAN modeling results. These results are 
summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. 
Based upon an analysis of the cost components of Alternative 5, these estimates were prepared 
for both underground and surface mining in each of the 7 regions. A weighted cost was 
calculated for these costs for use in the IMPLAN model. Both economic output and employment 
impact were estimated using the IMPLAN model. 
 
Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5 
 


Coal-Producing Region  Underground 
Cost per Ton 


Surface Cost 
per Ton 


% 
Underground 


Mining 
Weighted 


Cost 
Northern Rocky Mountains/Great 
Plains $0.253 $0.194 0.68% $0.195 


Appalachian Basin $0.758 $7.359 59.59% $3.426 
Illinois Basin $0.494 $2.934 65.34% $1.340 
Colorado Plateau $0.186 $1.049 61.93% $0.515 
Gulf Region $0.122 $2.813 18.50% $2.315 
Other Western Interior $0.218 $7.480 22.73% $5.829 
Northwest $0.000 $2.407 0.00% $2.407 


Source: Morgan Worldwide, October 2010 
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The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying 
with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian 
regions.  
 
Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with 
EIS Alternative 5, 2010-2022 


Source: IMPLAN model run, October 2010 
 
Across all 7 coal-producing regions, the total loss of economic output impact is estimated at 
$1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian 
Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an 
average annual loss of almost $93 million. The smallest losses are expected in the Northwest and 
Other Western Interior regions.  
 
Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS 
Alternative 5, 2010-2022 


Region 
Baseline Economic 


Output 
Overall Change Caused 


by EIS Alternative 5 
% Decrease Under 


EIS Alternative 5 


Average Annual 
Reduction in 


Economic Output 
Appalachian 
Basin  $32,832,523,177 -$1,114,815,653 -3.40 -$92,901,304 


Colorado Plateau  $3,715,562,262 -$31,900,996 -0.86 -$2,658,416 


Gulf  $2,442,589,213 -$72,496,342 -2.97 -$6,041,362 


Illinois Basin  $4,400,823,921 -$65,892,542 -1.50 -$5,491,045 


N Rocky Mtn & 
Great Plains  


$4,627,985,327 -$62,161,400 -1.34 
-$5,180,117 


Northwest  $15,789,595 -$2,195,474 -13.90 -$182,956 


Other Western 
Interior  


$409,612,186 -$7,666,546 -1.87 
-$638,879 


Total - All 
Regions $48,444,885,682 -$1,357,128,953 


 
-2.80 


  
-$113,094,079 


Region Baseline Employment 


Employment 
Reduction 


Caused by EIS 
Alternative 5 


% Employment 
Change Caused 


by EIS 
Alternative 5 


Average Annual 
Employment 


Reduction 
Appalachian Basin 124,867 -4,679 -3.7 -390 
Colorado Plateau 14,874 -136 -0.9 -11 
Northern Rocky 
Mountains and 
Great Plains 


15,949 -246 
-1.5 


-21 


Illinois Basin 16,150 -256 -1.6 -21 
Northwest 54 -8 -14.8 -1 
Other Western 
Interior 2,130 30 1.4 


3 


Gulf Region 8,612 -272 -3.2 
-23 


Total-All Regions 182,638 -5,567 -3.0 -464 
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Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 
5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is 
projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. 
Employment losses in the other coal regions are expected to be much smaller. These data are 
described in Table 11 above. 
 
The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining 
engineering economic approach developed by Morgan Worldwide, which did not involve the use 
of IMPLAN modeling. This second approach made full use of the coal production shift results 
from the mining engineering coal production forecast task force.  
 
The per ton compliance cost estimates found in Table 9 above were used in this second cost 
analysis approach.  
 
Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022 
 


Region Underground  Surface Total Total Cost 


  
Tons ( x 


,000) % 
Cost/
Ton 


Tons  ( x 
,000) % Cost/Ton 


Tons ( x 
,000) 


Weighted 
Cost   


No. Rocky 
Mtns/Great 
Plains 4,213.80 0.70% $0.25  618,499 99.30% $0.19 622,713 $0.20 $121,331,210 
Appalachian 
Basin 219,862.00 68.40% $0.76  101,500 31.60% $7.36 321,362 $2.84 $913,723,080 


Illinois Basin 74,222.80 73.30% $0.49  27,000 26.70% $2.93 101,223 $1.15 $115,920,773 
Colorado 
Plateau 55,370.00 62.70% $0.19  33,000 37.30% $1.05 88,370 $0.51 $44,932,193 


Gulf Region 12,281.00 22.60% $0.12  42,000 77.40% $2.81 54,281 $2.20 $119,623,175 
Other 
Western 
Interior                 $0 


Northwest 0 0.00% 0 1,000 100% $2.41 1,000 $2.41 $2,407,211 


Total 365,949.60     822,999     1,188,949 $1.11 $1,317,937,641 
 
According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS 
Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 
million) of this cost total occurring in the Appalachian Basin.  
 
The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would 
incur significant (in excess of $100 million over the 12 years) costs in complying with the rule.  
 
Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The 
average annual cost of complying with the rule would be $109.8 million across the 7 regions, 
with the largest share ($76,143,590) of this cost falling in Appalachia.  
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Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5 
 


 Region Annual Cost to Comply with EIS Alternative 5 


No. Rocky Mtns/Great Plains $10,110,934
Appalachian Basin $76,143,590
Illinois Basin $9,660,064
Colorado Plateau $3,744,349
Gulf Region $9,968,598


Other Western Interior $0
Northwest $200,601
Total $109,828,137


 
The two cost estimating approaches ended up producing relatively simple overall cost numbers. 
The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or 
$113 million per year) and the mining engineering costing approach produced a total cost over 
the 12 years of $1.317 billion (or $110 million per year). 
 
EIS Alternative 2 (Most Stringent/Most Costly Alternative) 
 
Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way 
possible. In general, the alternative could hypothetically eliminate all surface mining across the 
United States due to its strict definition of a stream and the severe restrictions it would impose on 
mining activities. Table 14 below presents the mining engineering task force’s estimates on 
production losses due to Alternative 2. 
 
Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
Northern Rocky Mountains 
and Great Plains  -    538.39  538.39 0.00% 100.00% 99.32% 
Appalachian Basin  -    149.38  149.38 0.00% 100.00% 40.41% 
Illinois Basin  -    34.27  34.27 0.00% 100.00% 34.66% 
Colorado Plateau  -    34.28  34.28 0.00% 100.00% 38.07% 
Gulf Region  0.00  54.10  54.10 0.02% 100.00% 81.50% 
Other Western Interior  0.44  1.50  1.94 100.00% 100.00% 100.00% 
Northwest  -    1.48  1.48 0.00% 100.00% 100.00% 
Total  0.44  813.39  813.83 0.12% 100.00% 69.53% 


 
The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining 
(surface and underground combined) nationwide would be lost due Alternative 2. These 
outcomes are catastrophic in nature. They would pose a dire threat to electric power generation 
across much of the nation and would injure steel and other metals production. These impacts, 
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while not measurable in economic terms, are believable to be very significant. One simple way 
to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 
3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 
70% of current total coal production is from surface mining. The total economic impact of the 
coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. 
Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed 
surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially 
eliminated by the strict adoption of Alternative 2.  
 
Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 
billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface 
mining of coal. This economic impact would be potentially eliminated by Alternative 2.  
 
V. Economic Benefits 
 
The SPR is expected to create significant environmental benefits, which will produce economic 
benefits nationally and in coal-producing areas. None of these benefits can be monetized at this 
time, and only some of them can be quantified because of the proposed nature of the rule and 
very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been 
completed and a final rule exists, an improved foundation for quantifying and monetizing these 
benefits will be possible. The chief economic benefits of the rule, stemming from its 
environmental benefits include:  
 


1. Fewer miles of stream destroyed. 
2. Conserved land acreage. 
3. Improved protection of the biological condition of streams. 
4. Added fish and wildlife habitat protection and enhancement. 
5. Increased reforestation of lands used in mining. 
6. Lessen adverse impacts on downstream water quality and groundwater during and after 


mining and reclamation. 
7. Improved aesthetics of reclaimed lands. 


 
Where available, quantitative data are offered to measure these benefits. In most cases however, 
quantifiable data are not available. A diligent effort was made to secure these data from OSM, 
the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps 
of Engineers. Some of this data will be available once the EIS is further along. This will be 
added in the final RIA. 
 
Stream Mile Protection 
 
A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by 
Morgan Worldwide. The results are summarized in Table 15 below. This is best available 
information for use at this time. Once more precise stream mile protection data are available, 
these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and 
the Army Corps of Engineers. No data was available for use in the Conceptual RIA.  
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Using an assumption on the stream density (ft per permit acre), a calculation of the current 
stream impact per annum was undertaken, and then that calculation was used to develop a stream 
impact per ton for each of the coal-producing regions.  Using the redistribution of coal 
production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, 
the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact 
of 2,731,254 ft, which is a reduction of about 25%. 
 
Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5 
 


Baseline Case 
Surface 


Permitted 
Acres 


Ft / Acre Total Stream 
Length Annual Stream Impact 


Annual 
Surface 


Tonnage 


Stream 
Impact per 


Surface Ton 


  Acres   Ft Ft Miles (,000 tons) ft/Ton 
N Rocky 
Mountain / 
Great Plains 562,200 5 2,811,000 281,100 53.2 538,387 0.52 
Appalachian 
Basin 1,107,160 20 22,143,200 2,214,320 419.4 149,376 14.82 
Illinois Basin 254,880 15 3,823,200 382,320 72.4 34,266 11.16 
Colorado 
Plateau 119,690 10 1,196,900 119,690 22.7 34,283 3.49 
Gulf Region 409,920 15 6,148,800 614,880 116.5 54,099 11.37 
Other Western 
Interior 30,790 10 307,900 30,790 5.8 1,499 20.54 
Northwest 7,300 20 146,000 14,600 2.8 1,477 9.88 
Total       3,657,700   813,387   
                


EIS 
Alternative 5 


Annual 
Stream 
Impact 


Annual 
Surface 


Tonnage 


Stream 
Impact per 


Ton         
  Ft   ft/Ton         
N Rocky 
Mountain / 
Great Plains 322,928 618,499 0.52         
Appalachian 
Basin 1,504,616 101,500 14.82         
Illinois Basin 301,250 27,000 11.16         
Colorado 
Plateau 115,211 33,000 3.49         
Gulf Region 477,365 42,000 11.37         
Other Western 
Interior 0 0 20.54         
Northwest 9,885 1,000 9.88         
Total 2,731,254 822,999           
Baseline Case 3,657,700             
Alternative 5 
Miles 2,731,254             
Stream Mile 
Savings 926,446             
Percentage 
Reduction 25.3             
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Conserved Land Area 
 
A second economic benefit of the SPR is conserved land that is protected during mining and can 
be made available as future open space/green space, or can be used for recreation, residential, 
agricultural and business uses. Table 16 below provides very basic baseline data on permitted 
acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide. 
 
Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region 
 


    Permitted Acreage Subtotal 
Region State Surface Underground Surface Underground 


N Rocky/Great 
Plains Wyoming 395,840 5,270     
  Montana 59,900 6,400     
  N. Dakota 106,460 0 562,200 11,670 
App. Basin West Virginia 269,950 31,160     
  Ky - East 436,230 933,450     
  Pennsylvania 295,800 47,700     
  Ohio 9,120 590     
  Virginia 64,560 7,440     
  Maryland 4,150 940     
  Tennessee 27,350 1,270 1,107,160 1,022,550 
Illinois Basin Indiana 194,710 7,480     
  Illinois 11,700 22,600     
  Ky-West 48,470 400,050 254,880 430,130 
Col. Plateau Colorado 45,100 118,800     
  New Mexico 74,150 13,220     
  Arizona         
  Utah 440 1,790 119,690 133,810 
Gulf Region Texas 285,600 0     
  Alabama 75,370 11,460     
  Louisiana 41,930 0     
  Mississippi 5,800 0     
  Arkansas 1,220 120 409,920 11,580 
Other West  Oklahoma 21,600 300     
  Missouri 6,050 0     
  Kansas 3,140 0 30,790 300 
Northwest Alaska 7,300 1,250     
  Washington   0 7,300 1,250 


 
Qualitative Insights about Other Economic Benefits of the Stream Protection Rule 
 
A variety of environmental articles and reports discuss strategies to enhance the economic value 
of mined land. While these sources do not provide monetary or other quantitative information 
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that can be readily used in the Conceptual RIA, a summary of some of these documents provides 
qualitative insights into the economic benefits of the SPR. These summaries are provided below. 


1. Reforestation of land that has been surface mined for coal can produce high-value 
commercial forests while providing watershed protection and wildlife habitat.  Forests 
growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the 
grasslands that were established through the original reclamation. Source: Burger, J.A., 
and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. 
Virginia Cooperative Extension Publication 460-138. 


  
2. Targeted reforestation on surface mines can reduce forest fragmentation that has been 


caused by mining, as needed to restore habitat for wildlife species that depend on large 
expanses of unbroken forest, including rapidly declining bird species such as the 
Cerulean Warbler and for species that depend on successional forest habitat. Source: 
Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of 
Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187. 


 
3. When conducted on favorable mines sites, establishment of bioenergy plantations 


approach profitability using conventional economic measures. Sources: Sullivan, J., J. 
Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed 
surface mined lands, the burden of site conversion costs, and carbon payments as 
reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial 
Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, 
planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper. 


 
4. Forests have been the traditional land use and support an established industry throughout 


the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed 
control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. 
Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest 
Reclamation Advisory Number 1. 


 
5. Re-establishing productive forests on otherwise unused and non-productive mined lands 


will generate economic value for landowners and communities, and will enhance 
environmental quality by accelerating restoration of ecosystem services – such as 
watershed protection, water quality enhancement, carbon storage and wildlife habitat – 
that are typically provided by native forests on non-mined landscapes. Source: Burger, 
J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands 
in the Eastern United States. Publication 460-144. 


 
VI. Transfers 
 
Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers 
of either costs or benefits that may be associated with the rule. Moreover, the requested scope of 
the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  
These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three 
potential transfers should be considered for evaluation in the final RIA: 
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1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal 
production and mining method shifts. These could be seen as a form of “transfer” of rule-
related benefits and costs. Available data on these shifts was discussed earlier in this 
report. A few important summary points should be considered in the context of transfers: 
 


a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential 
loss of coal production from Eastern coal locations (principally the Appalachian 
Basin) to Western and Illinois Basin sources. It is important to note that these 
shifts have been underway for several years. It is likely that the SPR could add to 
these regional shifts. These future shifts could carry the economic benefits 
(production, sales, employment, payroll, and taxes) associated with coal mining in 
Eastern states to Illinois Basin and Western states. One potential impact of these 
regional shifts could also be increases and decreases in the coal revenues and 
profits of coal mining companies. Those companies with Western mining 
operations would appear to stand to gain, and those with their primary operations 
in the East could be placed at a disadvantage. 
 


b. Mining method shifts, especially those from surface mining to underground 
mining could have similar effects in benefitting coal companies in a position to 
capture the new underground mining business created by the shift from surface 
mining to underground mining. 


 
2. Costs Passed Along to Customers: A second type of transfer could be represented by 


the actions by coal producers to pass along any increased cost of production related to the 
SPR to their customers, namely electric power companies and heavy metals (steel and 
other primary metals) manufacturing industries. Historically, coal producers have been 
able to pass along their increased costs to customers. Given the slowly recovering nature 
of the general economy, it may be more difficult for coal companies to pass along SPR 
costs to their customers.   
 


3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of 
transfer could relate to the transfer of any increased cost of production, mine site 
protection and reclamation, or other SPR-related cost from one level of government to 
another (for example an unfunded mandate created by the rule that creates added 
regulatory or environmental cleanup costs to state and local governments.) A second type 
of transfer in this category could be a transfer of rule compliance costs from a private 
entity (coal mining company) to the public sector (federal, tribal, state or local 
government). 
 


 
 
 
 
 
 
 







-For Official Use Only: Deliberative Process Material- 
 
 28


VII. Other Effects of the Stream Protection Rule 
 


1. Regulatory Flexibility Act (Small Business Impact) Analysis 
 
Purpose 
 
This section presents and analyzes best available information on the economic impact of the 
Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal 
mining business entities. Available data from various sources have been examined and analyzed. 
This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more 
complete analysis of these impacts will be conducted within the Final RIA on the Final Stream 
Protection Rule (SPR) when it exists. 
 
Background and Definitions 
 
An analysis of the economic impact of proposed federal regulations on small business entities 
(also known as firms, companies or enterprises) is a required component of a Regulatory Impact 
Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new 
direction in their efforts to assess the impact of their proposed rulemakings on small businesses 
and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the 
U.S. Small Business Administration’s Office of Advocacy to provide agencies with information 
on how to comply with the President’s directive.   
 
By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to 
balance the social goals of federal regulations with the needs and capabilities of small businesses 
and other small entities in American society. 
 
Research indicates that smaller businesses bear a greater proportionate share of the burden of 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 
percent more than that of firms with more than 500 employees.3 Small businesses, defined as 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 
according to available research.  
 
As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 
firms (defined as firms with 500 or more employees).4 
 
Since the federal government began calculating the economic impact of the RFA in 1998, the 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 
billion without undermining the broad purposes of the regulations it affects.5 
                                                 
3 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-
107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy 
(Springfield, Va.: National Technical Information Service, 2001). 
4 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business 
Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 
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Definition of a Small Coal Mining Business  
 
The U.S. Small Business Administration (SBA) defines a small business in the coal mining 
industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.6 While 
this definition is used in assessing the economic impact of the SPR on smaller coal mining 
entities, a more complete analysis of the coal mining industry by various employment size 
groups is provided.7  
 
U.S. Coal Mining Industry Enterprise (Corporate) Profile 
 
For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 
(corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how 
the data are organized and reported, the two sets of numbers do not align completely, but they 
are close. The most important data in fulfilling the RFA requirements is the corporate or 
enterprise data. 
 
Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 
number of firms, establishments and employment for coal mining, or NAICS 2121.  An 
establishment is defined as a single physical location at which business is conducted or where 
services or industrial operations are performed. An enterprise is defined as a business 
organization consisting of one or more domestic establishments under common ownership or 
control. For companies with only one establishment, the enterprise and the establishment are 
often the same. The employment of a multi-establishment enterprise is determined by summing 
the employment of all associated establishments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


                                                                                                                                                             
5 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 
Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
6 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 
Industry Classification System Codes, Update, November 5, 2010. 
7 NAICS stands for the North American Industry Classification System, which standardizes how operating 
businesses are classified for operating and government reporting purposes. 
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Table 17: U.S. Coal Mining Industry Enterprise Profile in 20078 
 


Enterprise 
Employment 
Size 


Number 
Firms 


Number 
Establishments Employment 


% 
Total 


Firms 
% Total 


Establishments 
% Total 


Employment 


0-4 197 199 332 29.0 18.7 0.4 


 5-9 80 80 527 11.8 7.5 0.7 


 10-19 103 105 1,433 15.2 9.8 1.8 


<20 380 384 2,292 56.0 36.0 2.9 


20-99 194 215 8,284 28.6 20.2 10.4 


100-499 64 142 12,392 9.4 13.3 15.5 


<500 638 741 22,968 94.0 69.5 28.8 


500+ 41 325 56,880 6.0 30.5 71.2 


Total 679 1,066 79,848 100.0 100.0 100.0 
 
The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 
people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 
employees.  
 
On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 
than 500 employees represented 71% of total employment. 
 
U.S. Coal Mining Industry Revenues by Small and Large Businesses 
 
Table 18 below analyzes coal revenues produced by small and large coal mining businesses.  
  
 
 
 
 
 
 
 
 
 
 
 
                                                 
8 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 20079 
 


Industry Receipts 
Size Group (Dollars) Firms Employ. 


Estimated 
Receipts 


($000) 


Avg. 
Firm 


Employ. 
Size 


Avg. 
Firm 


Receipts 
($000) 


No. Firms 
with Avg. 


Employ 
<500 


% 
Industry 


Total 
Receipts


Total 679 79,848 33,550,214 118 49,411 620 100.0%


<100,000 24 0 0 0 0 24 0.0%


100,000-499,999 278 2,092 105,063 8 378 278 0.3%


500,000-999,999 25 80 16,473 3 659 25 0.0%


1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2%


2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6%


 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8%


7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7%


10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8%


15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0%
 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8%


25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7%


30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4%


35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7%


40,000,000-44,999,999 2 0 0 0 0 2 0.0%


45,000,000-49,999,999 3 0 0 0 0 3 0.0%


50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3%


75,000,000-99,999,999 6 NA NA NA NA 6 NA


100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9%


% Defined as Small 
Business (<500 
Employees) 91.3%           
% Industry Receipts by 
Small Businesses 14.1%           


 
The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 
or large businesses.  
 
 
 
 
                                                 
9 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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U.S. Coal Mining Industry Business Legal Form Profile 
 
The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal 
mining business establishments (operations) employed less than 20 people and almost 98% 
employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 
people in 2008 according to the data in Table 3.  
 
Almost 78% of all coal mining establishments are associated with corporations or S-
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 
tend to be smaller in employment size than corporate entities.  
 
Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 200810 
 


Business 
Legal Type 


Total 
Establish 


<20 
Employ 


20-499 
Employ 


>500 
Employ 


% <20 
Employ 


% 20-
499 


Employ 
% >500 
Employ Totals 


All 
Establishments 1108 536 547 25 48.4% 49.4% 2.3% 100.0% 


Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 


S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 


Sole 
Proprietorships 44 33 19 11 75.0% 22.7% 2.3% 100.0% 


Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 


Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 
 
Coal Production and Revenues by Mine Type and Employment Size 
The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies 
establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: 
bituminous, lignite, and anthracite.11  Bituminous operations represent approximately 97% of coal 
mining operations and approximately 99% of coal miners and total coal production.  Anthracite 
operations represent approximately 2% of coal mining operations and less than 1% of coal miners and 
total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, 
and total coal production. 


The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 


                                                 
10 U.S. Census, County Business Patterns 2008 
11 This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code 
description.  Some publications of the U.S. Department of Energy further divide the bituminous group into 
bituminous coal and sub-bituminous coal. 
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mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 
2009. 


A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 
were used in Table 20 to analyze coal production and revenues by the employment size of mines. 
Because of data reporting problems, mine (establishment) production and revenue data could not be 
aggregated at the firm or corporate level in a valid way.  


Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009  


 


Coal Production by Mines in Short Tons 


Mine Size Coal-Surface Coal-UG Total 
1-19 Employees 19,713,676 5,036,046 24,749,722 
20-499 Employees 475,066,642 236,566,737 711,633,379 
500+ Employees 247,760,869 90,256,010 338,016,879 
Grand Total 742,541,187 331,858,793 1,074,399,980 


Total Coal Revenues, Apportioned by Coal Tonnage Produced 


Mine Size Coal-Surface Coal-UG Total 
1-19 Employees $440,600,659 $258,600,962 $699,201,621 
20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 
500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 
Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 
Source: Mine Safety and Health Administration (MSHA) Employment and Production Database 


Over 66% of total coal production (including both surface and underground mined) in 2009 was 
produced by mines with employment in the 20-499 range, which are considered to be small 
businesses. Almost 69% of total coal production occurred in mining operations with less than 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 
employees.  
 
Coal Production Concentration 
 
According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal 
production is highly concentrated. The five largest corporate producers represent over 53% of 
total coal production in 2009, according to the data presented in Table 5 below. The 29 coal 
producers listed in Table 21 account for over 87% of total U.S. coal production.  
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Table 21: Largest U.S. Coal Producers in 2009 
 


Rank 
Controlling Company 
Name 


Production Percent of 
(Thou. Short Tons) Total Production 


1 Peabody Energy 
Corporation  


189,232 17.6 


2 Arch Coal Inc.  148,061 13.8 
3 Cloud Peak Energy  90,965 8.5 
4 Alpha Natural Resources 


LLC  
83,523 7.8 


5 CONSOL Energy Inc.  58,145 5.4 
6 Massey Energy Co.  37,161 3.5 
7 NACCO Industries Inc.  31,085 2.9 
8 Patriot Coal Corp.  29,268 2.7 
9 Peter Kiewit Sons Inc.  27,136 2.5 
10 Alliance Resource 


Operating Partners LP  
25,874 2.4 


11 Murray Energy Corp.  25,837 2.4 
12 Westmoreland Coal Co.  24,266 2.3 
13 Energy Future Holdings 


Corp.  
21,272 2.0 


14 Drummond Co. Inc. 19,964 1.9 
15 Intl Coal Group Inc. (ICG) 17,414 1.6 


16 BHP Billiton Ltd.  14,917 1.4 
17 James River Coal Co.  9,855 0.9 
18 Chevron Corp.  9,841 0.9 
19 PacifiCorp  9,447 0.9 
20 Level 3 Communications  8,392 0.8 


21 Walter Industries Inc.  7,571 0.7 
22 Trinity Coal Corp.  6,805 0.6 
23 Booth Energy Group  6,506 0.6 
24 Cline Group 6,497 0.6 
25 TECO Energy Inc.  6,205 0.6 
26 Rosebud Mining Co.  6,084 0.6 
27 Black Hills Corp.  6,016 0.6 
28 Oxbow Carbon & 


Minerals Holding Inc.  
5,703 0.5 


29 Western Fuels Association 
Inc.  


5,234 0.5 


    Subtotal 938,276 87.3 
    All Other Coal 


Producers 
136,647 12.7 


    U.S. Total 1,074,923 100.0 
Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report,  
May 2010 
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Earlier Relevant RFA Analyses 
 
A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; 
Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on 
small mining operations and companies. The cost impact of the rule was estimated at $240,000, 
which was related to increased monitoring and reporting requirements created by the rule. 
 
Major Observations and Summary 
 


1. Research suggests that small businesses are generally impacted in a significant economic 
way by federal regulations. For this reason, it is important to carefully consider the 
economic impacts of the SPR on smaller coal mining companies. 
 


2. The U.S. coal mining industry is represented by a large and significant number of small 
businesses, defined as those employing less than 500 people.  The U.S. coal mining 
industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, 
or corporate entities, which operated 1,066 mining operations employing 79,848 people. 
Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less 
than 500 employees. See Table 1. 
 


3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by 
coal firms employing less than 500 people, or by small businesses. This amounts to 
revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come 
from coal firms that employ 500 or more employees, or large businesses.  See Table 2. 


 
4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining 


business establishments employed less than 20 people and almost 98% employed less 
than 500 people. See Table 3. 


 
5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment 


is accounted for by coal enterprises with less than 20 employees. Coal enterprises with 
employment less than 500 people accounted for 28.8% of the industry’s total 
employment, while coal enterprises with more than 500 employees represented 71.2% of 
the industry’s total employment. This indicates that coal employment is heavily 
concentrated in larger coal mining enterprises or companies and not smaller ones. See 
Table 1. 


 
6. According to the economic analysis for the RIA, the baseline (pre-SPR) national 


economic impact (industry output) of the coal mining industry is presently $48.7 billion. 
This economic impact generates a total national employment impact of 182,785 jobs. If 
coal mining enterprises employing less than 500 people account for 28% (22,968) of the 
coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining 
enterprises with less than 500 employees also account for 28% of the industry total 
economic and employment impacts. This means that currently (in the pre-SPR 
environment) smaller coal enterprises account for an estimated $13.6 billion of the 
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industry’s total national economic impact and an estimated 51,180 of the industry’s total 
employment impact.  


 
7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario 


One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) 
the national economic impact of the coal industry would be reduced by $1.36 billion over 
a 12-year period, which represents a 2.8% overall reduction in the industry’s economic 
impact. On an annual basis over the 12 years, this represents a $113.3 million reduction 
in coal mining industry economic output. It is also estimated that 5,567 jobs would be 
lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result 
of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-
job loss per year over the 12 years. If we assume that smaller coal mining enterprises 
would experience equal reductions in their economic impact (-2.8%) and employment 
impact (-3.0%), then the economic contribution of smaller mining enterprises would be 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), 
and the employment contribution of these operations would be reduced by 1,530 jobs 
(51,000 jobs x .030) over the 12 years, or by 128 jobs per year. 


 
8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS 


Alternative 5) because of insufficient data to conduct this analysis. It is known from a 
recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger 
a 100% loss (814 million tons) of surface mining production across the United States. 
Using MSHA data, we estimate that surface mining operations account for 69% (743 
million tons) of total coal production. Moreover, 67% of all surface mining production is 
accomplished by small coal mining operations (with less than 500 employees). From this 
standpoint, the economic impact of Alternative 2 on small mines and small mine 
enterprises would be catastrophic in nature. It could eliminate all of them. 


 
9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, 


we know the economic impact of the 2008 rule was expected to be very minimal or 
insignificant from an economic impact standpoint. The economic impact of the 2008 rule 
was assessed to be minimal in its RFA analysis. 


 
10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be 


economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent 
Version), if it is adopted; b) they would impacted in an economically significant way by 
EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining 
businesses would not be impacted in any economically significant way by the baseline 
situation, which is represented by the 2008 Rule, which was not implemented upon its 
adoption. 
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Table 22: Small Business Profile Summary 12 
 
Coal 
Companies 


Business 
Size 
Definition13 


Number 
Firms 


% Total 
Firms 


% Total 
Industry 


Employment
Total: 
79,848 


%Total 
Industry 


Revenues 
Total: $33.6 


Billion 


%Total 
Industry 


Production 
Total: 1.074 
billion tons 


Small 
Businesses 


<500 
Employees 


638 93.9% 28.8% 14.1% 68.5% 


Large 
Businesses 


>500 
Employees 


41 6.1% 71.2% 85.9% 31.5% 


Totals  679 100% 79,848 100% 100% 
 
Table 23: Small Business Impact Summary 
 
Impact EIS Alternative 5 


(Proposed Preferred 
Rule) 


EIS Alternative 2 
(Most Stringent Rule) 


Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 


Reduced Total 
Economic Output 
Impact (Over 12 years) 


-$380 Million Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 


No significant economic 
impact on small mining 
companies 


Reduced Annual 
Economic Output 
Impact $380 million/12 
years) 


-$31.7 Million   


Reduced Total 
Employment Impact 
(Over 12 years) 


-1,530 Jobs   


Reduced Annual 
Employment Impact 
(1,530/12 years) 


-128 Jobs   


 
2. Effects on State, Local, and Tribal Governments 


 
Possible effects were described briefly under the Transfers Section of this document.  Possible 
effects were identified, but quantification and monetization of these effects is not possible at this 
time given the proposed nature of the rule and the lack of data to measure these effects.  
 
The public comments offered during the Scoping Phase of the EIS included some mention of 
these issues as concerns, but no quantitative was included with these comments. 
 
Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the 
final EIS for the 2008 Stream Buffer Zone rule.  
 
 
                                                 
12 All data are for firms or companies except the production data, which relates to mines or business establishments. 
13 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory 
Flexibility Act (RFA) analysis for the SPR. 
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3. Effects on Wages and Growth 
 
Possible effects on the growth of the coal mining industry and the general economy should be 
considered. With respect to the coal mining industry, the SPR could result in reduced coal 
production and revenues to coal companies. These potential impacts have been accounted in the 
analysis conducted on the three alternatives examined in the Conceptual RIA. 
 
Effects on wages in the coal mining industry are not clear at this point. In general, the economic 
downturn has worked against wage increases. Wage decreases are not likely related to the rule, 
but they may be sparked by labor-management negotiations in efforts to maintain employment 
levels during the slow economy. 
 
The negative effects of coal companies passing future production cost increases due to the SPR 
on to customers was discussed above in the Transfers Section. This is a possible concern that 
should be examined in the final RIA. 
 
VIII. Summary 
 
Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the 
economic costs, benefits, and other effects of the proposed Stream Protection Rule. 
 
Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the 
Period 2010-2022 
 
Category Primary Estimate: 


EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


Benefits: 
 
Annualized 
Monetized Benefits 
 
 
Annualized  
Quantified, but 
Non-Monetized 
Benefits 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 


 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 


 
 
None known14 
 
 
 
None known 
 
 
 
 
None known 


 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage conservation 
 
 
Future land and 
water uses enabled 
by the rule. 


 
 
This summary 
document pages 22-
25. 
 
This summary 
document pages 22-
25. 
 
 
This summary 
document pages 22-
25. 


Costs: 
 
Annualized 
Monetized Costs 


 
 
$109-113 million in 
production and sales 


 
 
None known 
 


 
 
$4.75 billion in 
production and 


 
 
This summary 
document pages 11-


                                                 
14 “None known” refers to the fact that it is not believed there is an impact or effect. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


 
 
 
 
 
 
 
 
Annualized 
Quantified, but 
Non-Monetized 
Costs 
 
Non-Quantified 
Costs/Qualitative 
Costs 
 


and 464 jobs per 
year. 
 
 
 
 
 
 
None available 
(should be examined 
in the final RIA)15 
 
 
None known 


 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 


revenues across all 
50 states and $2.74 
billion in production 
and revenues to the 
25 coal producing 
states. 
 
 
None available 
(should be examined 
in final RIA) 
 
 
Extensive damage to 
the economic health 
of the coal mining 
industry and the 
ripple effects of this 
damage to the 
general economy. 


21. 
 
 
“    “ 
 
 
 
 
“    “ 
 
 
 
 
This summary 
document pages 11-
21. 


Transfers: 
 
Annualized 
Monetized 
Transfers 
 
From Whom to 
Whom 
 
 
Annualized 
Monetized 
Transfers (Off 
Budget) 
 


 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 


 
 
None known 
 
 
 
None known 
 
 
 
None known 


 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 


 
 
This summary 
document pages 25-
26. 
 
“    “ 
 
 
 
“    “ 


Effects: 
 
Effects on State, 
Local, and Tribal 
Governments 
 
Effects on Small 
Businesses 
 
 
 


 
 
None available 
(should be examined 
in final RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 


 
 
None known 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 


 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 
 


This summary 
document pages 26-
36. 
 
 
 
“    “ 
 
 
 
 


                                                 
15 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 
no definitive data or information about the impact is available at this time. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 


Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 


Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 


Source Citation 


 
 
 
 
 
 
Effects on Wages 
 
 
 
Effects on Growth 
 
 


 
 
 
 
 


 
 
 
 
 
 
None known 
 
 
 
None known 
 
 


 
 
 
 
 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 


 
 
 
 
 
 
“    “ 
 
 
 
“    “ 


 
Discount Rates 
 
A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 
5). The results are provided in Table 24 below. Because of the more generalized nature of the 
economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the 
EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was 
done.  
 
Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule) 
 


3% Discount 
Rate       


7% 
Discount 
Rate     


Year Amount Present Value   Year Amount Present Value 
0 0 0   0 0 0 
1 0 0   1 0 0 
2 0 0   2 0 0 
3 $135,712,895 $135,712,895   3 $135,712,895 $135,712,895 
4 $135,712,895 $135,712,895   4 $135,712,895 $135,712,895 
5 $135,712,895 $135,712,895   5 $135,712,895 $135,712,895 
6 $135,712,895 $135,712,895   6 $135,712,895 $135,712,895 
7 $135,712,895 $135,712,895   7 $135,712,895 $135,712,895 
8 $135,712,895 $135,712,895   8 $135,712,895 $135,712,895 
9 $135,712,895 $135,712,895   9 $135,712,895 $135,712,895 
10 $135,712,895 $135,712,895   10 $135,712,895 $135,712,895 
11 $135,712,895 $135,712,895   11 $135,712,895 $135,712,895 
12 $135,712,895 $135,712,895   12 $135,712,895 $135,712,895 
Totals $1,357,128,953 $1,357,128,953   Totals $1,357,128,953 $1,357,128,953 
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I. Purpose and Background 
 
Purpose 
 
This report identifies the economic benefits, costs and other effects of the Office of Surface 
Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and 
coal mining areas across the United States.  
 
This summary contains the most salient information from the Conceptual Regulatory Impact 
Analysis (RIA) prepared on the rule, providing the information required to support the review of 
the SPR by the U.S. Office of Management and Budget (OMB). 
 
Background 
 
Work commenced on the SPR “Conceptual” RIA in July 2010.  Because of the proposed nature 
of the SPR, this RIA is considered to be conceptual in nature. A Final RIA will be prepared on 
the Final Rule once it exists in 2011. 
 
The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since 
then, the document has been under review. Based upon this review, significant revisions have 
been made to the Conceptual RIA document. 
 
The full SPR RIA document is comprised of a detailed main report, and twelve supporting 
appendices providing additional information about the RIA study methodology and data.  
 
Study Approach 
 
The Conceptual RIA utilized best available data and information to assess the economic impacts 
(costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the 
impacts of a proposed draft or final rule. Monetization of economic costs and benefits was 
accomplished where possible in this RIA, but in some cases this was not possible given data, 
time, and other limitations.  
 
Where monetization of impacts was not possible, economic impacts were otherwise quantified to 
the extent possible. Where quantification was not possible, qualitative information about the 
economic impacts was included in the RIA.  
 
The RIA analyzes three SPR alternatives: 
 

• EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly) 
• EIS Alternative 5: Proposed Preferred Rule  
• EIS Alternative 2: Most Stringent and Most Costly Version of the Rule 

 
The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, 
which was not implemented by OSM. An analysis of the baseline economic impact of the coal 
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mining industry was conducted in the RIA. A distillation of the baseline analysis findings is 
include in Section III below. 
 
Methodology and Data 
 
The core method used in this study was Economic Impact Analysis, using the IMPLAN 
input/output model.  IMPLAN is a credible, very well known and frequently used economic 
analysis model, which has been used to analyze the economic impacts of many proposed local, 
state and national projects and policies. Several federal government agencies, including the U.S. 
Departments of Interior and Energy and the Environmental Protection Agency, have used the 
IMPLAN model to assess the economic impacts of their proposed policies. A more detailed 
description of the IMPLAN model is provided below.  
 
Nine sequential steps were followed in the methodology: 
 

1. Data Acquisition. Identify and acquire study data for all RIA scope elements. 

2. Interviews and Background Material Review. Conduct industry and other 
stakeholder interviews to gain inputs of the study and identify resource 
materials that should be reviewed in preparation for the study. 

3. SPR Analysis and Cost Element Identification. Based upon industry, 
government, and academic interviews; a review of earlier coal-mining studies 
and reports; and a review of the academic literature on mining reclamation 
and transportation, develop a strategy for making assumptions and input data 
to undertake the impact modeling runs. 

4. Economic Model Preparation. Acquire the input/output tables for the nation 
and all coal-producing states, and build the national, state, and county models 
to be run with the IMPLAN Economic Impact Analysis software. 

5. Economic Overview. Prepare a summary of overall national economic trends 
relevant to the study. 

6. Industry Analysis. Analyze all published and collected data regarding the 
coal-mining industry from various state and national sources. 

7. Coal-mining State and County Analysis. Analyze key economic trends in 
the coal-mining states and the seven case study counties included in the study. 

8. Economic Modeling. Using the input data and scenarios created for the 
analysis, run the national, state, and county models to identify baseline and 
scenario impacts of the proposed SPR. 

9. Small Mine/Business Impact Analysis. Examine the potential impacts of the 
SPR on small coal mines/businesses in accordance with the RFA guidelines. 

This study employed the IMPLAN Model to make the primary economic forecasts. Input/output 
methodology allows the examination of forward (market) and backward (supplier) linkages that 
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are present in an industry or local, state and national economy. The model measures the total 
annual economic activity that results from inter- and intra-industry transactions. The model 
breaks the economy into 440 sectors, with each sector representing an individual industry. It then 
uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is 
closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information 
System (REIS) model. 
 
The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. 
The entries in the matrix are based on the dollar amount that each industry sells to (and 
purchases from) other industries in the economy. It measures the amount of final consumption by 
the residents of the identified geographic area, as well as how much each industry exports out of 
the area. The model uses data collected at the county level, which are obtained from the 
IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service 
areas such as local areas, states, or larger geographic regions, such as the Midwest. 
 
Input/output models estimate economic impacts by taking advantage of the relatively stable 
patterns in the flow of goods and services within the economy. Predictions of an industry’s total 
economic impact can be made by examining the purchasing patterns of the individual sectors.  
BEA collects extensive data regarding these regional trade flows and reports its findings 
annually. 
 
Primary Data Sources 

Data used in this study are from a variety of sources. The research team attempted to use the 
most recent reliable data sources. They include: 

• Dun and Bradstreet firm data from the Selectory business database (2010) 
• U.S. Bureau of Economic Analysis (BEA) (2008) 
• U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008) 
• IMPLAN Structural Matrices and Data Files (2008) 
• U.S. Energy Information Administration (EIA) Coal Sector Data (Various years) 

Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on 
the economy. This RIA’s forecasting model used variables from various national datasets.  To 
reduce potential confusion, definitions of the major variables are presented below. 
 
Industry Output 

Industry output represents the value of the industry’s total production.  Industry output can be 
thought of as the value of industry sales plus or minus inventory changes. Industry output is not a 
measure of an industry’s income, and therefore cannot be directly compared to the Gross State 
Product (GSP) numbers reported by BEA. The value of industry output is typically higher than 
GSP. It is a more comprehensive measure, and therefore is a better measure of true economic 
impacts. The IMPLAN model estimates the industry output data, which are derived from the 
U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the 
industrial supply chains. 
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Employment 

Employment is the total number of full-time wage and salary employees, plus the number of self-
employed workers within a particular industry. Part-time workers’ hours are aggregated into full-
time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. 
Each year’s activity is computed separately so that the employment effects are computed each 
year. 
 
No single source of employment data is adequate for accurately estimating employment impacts. 
Because of nondisclosure rules, the employment figure reported by government agencies often 
underestimates true employment in a given county. In accordance with U.S. Code, Title 13, 
Section 9, no datum that would disclose the operations of an individual employer or put an 
individual employer at an unfair disadvantage is published. 
 
As focus is narrowed to the county level, the number of firms representing an industry decreases. 
It is common for a single business establishment to be the sole operator in that industry in a 
particular county.  If this is the case, the employment numbers are not disclosed and the 
employment in that region is understated. A region’s employment can be reconstructed by 
combining data from various sources. 
 
Nondisclosure rules require that the individual reporting agency not reveal confidential 
information. However, other government agencies may report the missing data in another form. 
For example, the U.S. Department of Labor (DOL) collects labor data as part of the 
Unemployment Insurance ES-202 program. These data are for “covered employees” of the 
Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, 
would not be included in the data. However, “not covered” workers would be included in the 
employment figures captured by the U.S. Census Bureau’s  County Business Patterns. 
 
By carefully combining the employment figures reported in the ES-202 dataset, County Business 
Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions 
Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then 
“sectored” into the appropriate North American Classification Codes (NAICSs) and, in turn, 
combined into the necessary industry sectors and IMPLAN matrices. 
 
All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not 
cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation 
period for the SPR. 
 

II. Necessity of the Stream Protection Rule and the RIA 
 
Rule Necessity 
 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to 
protect the environment from the adverse effects of surface coal mining with the nation’s need 
for coal as an essential energy source.  The law ensures that coal mining activities are conducted 
in an environmentally responsible manner, and that mined land is adequately reclaimed during 
and following the mining process. 
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Most coal mining states now have the primary responsibility to regulate surface coal mining on 
lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with 
states and Indian tribes to regulate mining on federal lands, and to support states’ regulatory 
programs with grants and technical assistance. 
 
Because of significant damage by coal mining activities to streams and other environmental 
resources, the SPR is needed to reduce and prevent future environmental damage and 
degradation.  
 
In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 
Environmental Impact Statement (EIS) for the SPR, which will replace the 2008 Stream Buffer 
Zone Rule.  The notice includes a list of concepts that are under consideration for the proposed 
SPR.  Those concepts include provisions for coal mining companies that elect to mine through or 
bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, 
geology, and aquatic biology; establishing a definition of the term “material damage to the 
hydrologic balance” of watersheds outside the permit area; and developing more effective 
requirements for mine operators seeking a variance from the requirement that mined areas be 
reclaimed to their approximate original contour. 
 
The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 
The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly 
described below: 
 

• Baseline Data and Analysis.  Proposes adding more extensive and specific 
permit application requirements concerning baseline data on hydrology, 
geology, and aquatic biology. 

• Material Damage Definition.  Proposes possible definitions to the term 
“material damage to the hydrologic balance outside the permit area.” Under 
the Surface Mining Control and Reclamation Act (SMCRA), the regulatory 
authority may not approve a permit unless the proposed operation has been 
designed to prevent material damage to the hydrologic balance outside the 
permit area; however, this term is not defined in OSM regulations. 

• Activities in or Near Streams.  Addresses the circumstances under which an 
applicant could engage in coal-mining or mining-related activities in or near a 
stream. 

• Mining Through Streams.  Addresses the conditions under which mining 
through a streambed could be allowed. 

• Monitoring During Mining and Reclamation.  Describes the types of water 
sampling, locations of water sampling, and duration of monitoring after 
issuance of the mining permit. 
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• Surface Configuration and Fills.  Addresses how the SPR could mandate the 
final configuration of fills, and the generation and disposal of excess spoil 
material. 

• Approximate Original Contour (AOC) Exceptions.  The SMCRA describes 
the process by which the topography is to be restored to the AOC.  However, 
in some cases, exceptions to the AOC may be permitted.  Possible limits to 
these existing exceptions could be defined and described as part of this 
element of the SPR. 

• Revegetation and Topsoil Management.  Addresses the restoration of the 
vegetation and soils following mining. 

• Permit Coordination.  Coordination among regulatory authorities at the state 
and federal level is addressed in this element. 

• Financial Assurance for Long-term Discharges of Pollutants.  Addresses 
how the mining company could be financially responsible for long-term 
damages associated with its mining activities. 

• Stream Definition.  Contemplates the updating of the current definitions of 
perennial, intermittent, and ephemeral streams, and/or defining streams using 
a newly created definition. 

• Performance Bonds and Release.  Considers the current regulations relating 
to bonding requirements and release of those bonds.  These types of required 
bonds make funds available to the states so that they can reclaim and restore 
mined lands that are not reclaimed by the mining company.  Normally, if a 
mining company fails to reclaim lands, it is prohibited from mining coal 
elsewhere in the United States. 

• Fish and Wildlife Protection and Enhancement.  Addresses ways that these 
resources could be protected and improved. 

Need for the RIA 
 
OMB requires that an RIA be prepared and submitted by all federal agencies proposing new 
regulations that are expected to have a significant economic impact. An annual economic impact 
of at least $100 million is the threshold for defining a significant economic impact.1 The SPR is 
expected to have an annual economic impact of more than $100 million per year, and therefore it 
is required. 
 
As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 
of the potential economic impacts (costs and benefits) of the proposed SPR on the coal mining 
industry and coal-producing geographic areas across the United States.  Both are major 
stakeholders that would be affected by the content of the SPR. 

                                                 
1 U.S Office of Management and Budget, Circular A-94. 
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OSM requested this stakeholder focus in recognition of the potentially significant economic 
impacts of the SPR on these two stakeholders.  Study interviews and the study’s analysis indicate 
that some of the provisions of the proposed SPR could have significant cost implications for coal 
mining companies.  To the extent possible, these impacts are estimated in quantitative terms.  
Other impacts are described in qualitative terms only because they cannot be measured in a 
quantitative way at this time.  
 
An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 
improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s 
new SPR nationwide.  The memorandum states: 
 

“The environmental legacy of mining operations in the Appalachian region is far-
reaching.  Recent studies, as well as the experiences of Appalachian coalfield 
communities, point to new environmental and health challenges from surface coal mining 
that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of 
Appalachian streams have been filled at a rate of 120 miles per year by surface mining 
practices.  A recent EPA study found that nine out of every 10 streams downstream of 
surface mining operations exhibit significant impacts to aquatic life.  Another federal 
study found elevated levels of highly toxic and bioaccumulative selenium in streams 
downstream of valley fills.  These impairments are linked to contamination of surface 
water supplies and resulting health concerns, as well as widespread impacts to stream 
life in downstream rivers and streams.” 

 
In summary, this RIA is needed for three reasons: 
 

• Provide an improved overall economic basis for the regulatory policy decisions made 
during this rule-making process. 
 

• Identify any major economic issues raised by the proposed SPR that may have significant 
consequences for the coal mining industry and coal-producing areas. 
 

• Explore and discuss the significance of these major economic issues in a way that helps 
policy decision-makers address them and resolve them where possible. 

 
III. Baseline Conditions (Least Stringent Alternative/Minimal Economic Impact) 

 
According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management 
and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions 
relative to the rulemaking process. This is the economic baseline against which the other rule 
alternatives are compared. It is also considered to be the Least Stringent Alternative, which also 
is expected to have the least economic impact on the coal mining industry and coal-producing 
areas. 
 
Key Baseline Assumptions 
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The following assumptions were employed in analyzing the baseline situation: 
 

1. The baseline uses 2008 data for analysis purposes to reflect the current regulatory 
environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing 
regulations applied to the coal mining industry. 
 

2. The 2008 rule is assumed to have no significant impact on the coal mining industry 
because it was not implemented, and because the economic analysis in the 2008 rule’s 
EIS showed no major economic impacts. 
 

3. 2008 is an economic recession year, and therefore the economy was amidst a major 
downturn. This economic downturn is assumed to have reduced the demand for coal, 
which was evidenced in 2009 with lower overall coal demand numbers.2 
 

4. No major changes are foreseen in regional coal production and mining methods (surface 
versus underground) under EIS Alternative 1 over the next 12 years. 

 
A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering 
Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential 
regional coal production and mining method shifts over the next 12 years. Table 1 identifies the 
baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline 
Situation (EIS Alternative 1). 
 
Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1) 

Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
Analysis 
As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone 
Rule, which was not implemented by OSM. The EIS and RIA for the 2008 rule concluded the 
rule would have no significant economic impact. Since the rule was never implemented, it has no 
economic impact on the coal mining industry, coal mining areas, and other stakeholders. 
Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. 
economy as a whole. It shows a $32.1 billion direct impact on the national economy. 

                                                 
2 U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report. 

  Production (Million Short Tons) 

Region Underground Surface Total 

Northern Rocky Mountains and Great Plains  3.67  538.39   542.06 

Appalachian Basin  220.23  149.38   369.61 

Illinois Basin  64.61  34.27   98.88 

Colorado Plateau  55.78  34.28   90.06 

Gulf Region  12.28  54.10   66.38 

Other Western Interior  0.44  1.50   1.94 

Northwest  -    1.48   1.48 

Total  357.01  813.39   1,170.40 
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Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-
business supply chain impacts), and another $26.3 billion in employee spending (induced 
impacts), bringing the total impact of coal mining on the national economy to more than 
$81.5 billion. 
 
Table 2 also shows the economic sectors that are most closely linked to coal mining, and the 
impacts in terms of business-to-business and employee spending. The top four sectors are: 1) 
support activities for mining; 2) wholesale trade businesses; 3) management of companies and 
enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply 
chain expenditures. 
 
Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry 
Sector Description Direct ($) Indirect ($) Induced ($) Total ($)

 Totals 32,084,721,664 23,162,847,232 26,336,821,248 81,584,193,536
21 Mining coal 32,084,721,664 2,029,731,840 29,863,232 34,144,256,000

30 
Support activities for other 
mining 

0.0 2,195,267,584 3,189,744 2,198,454,272

319 Wholesale trade businesses 0.0 1,000,024,064 1,148,633,088 2,148,655,104
360 Real estate establishments 0.0 383,846,400 1,427,955,712 1,811,800,064

356 
Securities, commodity 
contracts, investments, and 
related activities 

0.0 763,830,272 634,296,320 1,398,128,640

381 
Management of companies 
and enterprises 

0.0 1,002,776,576 356,299,776 1,359,077,376

115 Petroleum refineries 0.0 757,313,536 532,632,576 1,289,945,088

31 
Electric power generation, 
transmission, and 
distribution 

0.0 677,767,168 422,944,768 1,100,709,888

354 
Monetary authorities and 
depository credit 
intermediation activities 

0.0 483,776,512 610,693,120 1,094,467,584

333 Transport by rail 0.0 1,032,026,112 52,721,152 1,084,743,680

413 
Food services and drinking 
places 

0.0 105,977,856 854,038,528 960,016,384

369 
Architectural, engineering, 
and related services 

0.0 831,934,464 96,962,560 928,897,024

351 Telecommunications 0.0 298,811,392 610,592,768 909,404,160
357 Insurance carriers 0.0 121,138,432 764,225,536 885,364,736

394 
Offices of physicians, 
dentists, and other health 
practitioners 

0.0 2,562 863,358,976 863,361,024

335 Transport by truck 0.0 592,918,528 240,849,920 833,767,424
397 Private hospitals 0.0 3,330 827,920,384 827,922,432

205 
Construction machinery 
manufacturing 

0.0 817,332,224 1,279,540 818,612,224

20 
Extraction of oil and 
natural gas 

0.0 463,098,880 292,632,576 755,732,480

Source: IMPLAN model run, August 2010 
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Table 3 below shows the results of the baseline analysis of the economic output impact of the 
coal mining industry in each of the coal-producing states. 
 
Across the coal-producing states, the coal-mining industry has a total economic output value of 
$48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), 
Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming 
($3.6 billion). 
 
The totals shown reflect the sum of impacts across the coal-producing states, and are not the 
same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline 
economic output impact on the national economy is estimated at $81.5 billion, and the total 
economic output impact across the coal-producing states is $48.7 billion, which is approximately 
60 percent of the national impact.  The other 40 percent of this economic output impact occurs in 
the non-coal-producing states. 
 
Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data) 

States Direct Indirect Induced Total
Alabama $2,179,324,160  $501,268,437 $554,047,439 $3,234,640,101 
Alaska $10,734,416  $2,529,933 $2,525,246 $15,789,595 
Arizona $76,019,976  $19,338,410 $25,462,825 $120,821,210 
Arkansas $18,565,028  $3,598,628 $3,966,141 $26,129,796 
Colorado $1,136,597,632  $292,372,699 $403,660,565 $1,832,630,893 
Illinois $1,164,327,552  $417,383,281 $441,648,921 $2,023,359,694 
Indiana $1,639,472,768  $298,353,406 $439,638,097 $2,377,464,227 
Kansas $41,053,352  $7,577,350 $10,352,527 $58,983,225 
Kentucky $5,546,564,096  $1,554,182,780 $1,309,399,370 $8,410,146,403 
Louisiana $88,399,088  $21,541,460 $23,834,350 $133,774,902 
Maryland $54,881,188  $14,517,917 $15,018,628 $84,417,733 
Mississippi $36,412,316  $6,204,251 $8,276,416 $50,892,984 
Missouri $263,985,776  $64,553,798 $81,072,616 $409,612,186 
Montana $302,833,216  $67,314,615 $72,445,454 $442,593,266 
New Mexico $416,587,264  $69,543,821 $88,032,081 $574,163,188 
North Dakota $393,881,472  $70,897,559 $74,066,922 $538,845,950 
Ohio $813,621,248  $251,214,848 $258,988,544 $1,323,823,104 
Oklahoma $66,184,240  $15,324,907 $16,740,062 $98,249,207 
Pennsylvania $3,492,621,056  $1,250,007,809 $1,315,121,124 $6,057,750,026 
Tennessee $69,778,640  $22,318,727 $20,746,490 $112,843,855 
Texas $1,362,782,336  $402,430,822 $492,708,229 $2,257,921,328 
Utah $741,357,120  $210,667,504 $235,922,348 $1,187,946,971 
Virginia $2,452,940,288  $627,762,584 $736,282,657 $3,816,985,705 
Washington $23,676,292  $7,402,652 $8,313,728 $39,392,671 
West Virginia $7,060,627,968  $1,471,882,625 $1,259,405,361 $9,791,916,251 
Wyoming $2,756,616,192  $455,333,145 $434,596,660 $3,646,546,111 
Totals $32,209,844,680  $8,125,523,968 $8,332,272,801 $48,667,640,582 

Source: IMPLAN model run, August 2010 
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Table 4 below shows the amount and distribution of the baseline economic output by coal-
producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of 
the other coal-producing regions has less than a 10 percent share of the coal mining industry’s 
current economic output impact. 
 
Table 4: Baseline Economic Output by Coal-Producing Region 

Region Baseline Economic Output % Total 
Appalachian Basin  $32,832,523,177 67.77 

Colorado Plateau  $3,715,562,262 7.67 

Gulf Region $2,442,589,213 5.04 

Illinois Basin  $4,400,823,921 9.08 

Northern Rocky Mountains and Great Plains  $4,627,985,327 9.55 

Northwest  $15,789,595 0.03 

Other Western Interior  $409,612,186 0.85 

Total-All Regions $48,444,885,682 100.00 
Source: IMPLAN model run, September 2010 
 
As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total 
baseline employment impact of 182,785 jobs, with the largest employment impact occurring in 
West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and 
Wyoming (12,056). 
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Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data) 

State Direct Indirect Induced Total 
Alabama 4,154 2,449 4,903 11,506 
Alaska 24 10 19 54 
Arizona 182 103 203 488 
Arkansas 51 21 37 109 
Colorado 2,304 1,397 3,001 6,702 
Illinois 3,124 1,695 3,082 7,900 
Indiana 2,795 1,567 3,888 8,250 
Kansas 84 40 93 216 
Kentucky 15,015 7,464 11,706 34,185 
Louisiana 144 99 204 448 
Maryland 153 65 111 329 
Mississippi 80 36 80 196 
Missouri 437 320 680 1,437 
Montana 838 390 684 1,912 
New Mexico 1,092 409 818 2,319 
North Dakota 903 374 703 1,981 
Ohio 2,253 1,226 2,184 5,663 
Oklahoma 145 76 148 369 
Pennsylvania 8,317 5,144 9,777 23,238 
Tennessee 273 110 165 549 
Texas 2,681 1,709 3,578 7,968 
Utah 2,077 1,179 2,110 5,366 
Virginia 3,961 2,719 5,703 12,384 
Washington 55 33 58 146 
West Virginia 17,915 6,972 12,126 37,014 
Wyoming 6,074 2,161 3,821 12,056 
Totals 75,131 37,768 69,882 182,785 

Source: IMPLAN model run, August 2010 
 
Conclusion 
 
The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to 
no impact on the coal mining industry’s current $81.6 billion economic output impact and its 
182,785 employment impact nationally.  
 
IV. Analysis of the Proposed Preferred and Most Stringent Rule Alternatives 
 
The Proposed Preferred Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS 
Alternative 2) were analyzed. First, it is important to consider the overall coal production and 
consumption trends forming the foundation for the RIA scenario analysis. 
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Long Term Historic National Coal Production and Consumption Trends 
 
An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 1 below shows these 
trends since 1949, or over the past 60 years.   
 
Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry 
 

 
Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
 
The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 
 
If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers.  
 
The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR 
compliance costs on the electric power sector and other major coal using industries and final 
business and household consumers. Once a final rule exists, the final RIA should include this 
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analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below 
identifies major trends in coal demand over the past five years (2005-2009). 
 
Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 6. 
 
Table 6: U.S. Coal Consumption by Major Sector 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       
 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 
Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 

Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: USEIA.  2009.  U.S. coal supply and demand review, 2009. 
 
The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 
 
Regional Coal Production Shifts, 2005-2009 
 
U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift 
away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has 
been under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 
 
U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 
 
Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 
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Table 7: Coal Production in the United States 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

Production by Region       
     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 
        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 
        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 
        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 
     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 
     Western  585 619.4 621 633.6 584.5 -0.09 
     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 
          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: USEIA, U.S. coal supply and demand review, 2009. 
 
The mining engineering production task force prepared forecasts for each of the EIS 
Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS 
Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the 
RIA’s analysis of each of these rule alternatives.  
 
Surface and Underground Mining Trends 
 
Figure 2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 
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Figure 2: Long-Term U.S. Trend in Surface and Underground Mining 

 
 
EIS Alternative 5 (Proposed Preferred Rule Alternative Analysis) 
 
EIS Alternative 5 is the proposed preferred alternative because it offers the most balanced 
approach to protecting the environment and ensuring the nation’s demands for coal as a fuel 
source are effectively met.  
 
A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the SPR 
will cause some reductions in coal production and consumption and some shifts in regional 
mining locations and mining methods.  These shifts are described below in Table 8. 
 
In Alternative 5, SPR-related compliance cost estimates were calculated on a per-coal-ton basis 
for each of the seven coal-producing regions.  These estimates considered all 13 elements of the 
proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology 
developed by Morgan Worldwide Consultants, Inc.   
 
The compliance cost estimates for each region were applied to the annual coal production data 
for each of the seven coal-producing regions.  The resulting regional data were then entered into 
the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the 
estimated reductions in coal industry economic output and employment at the national level and 
for each region based upon the cost estimates.   
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The mining engineering task force forecasted production and mining method shifts under EIS 
Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of 
production to the coal regions impacted by the proposed preferred rule.  
 
Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
No Rocky 
Mtns/Great Plains  -    -    -   0.00% 0.00% 0.00% 

Appalachian Basin -0.37   -47.88  -48.25 -0.17% -32.05% -13.05% 

Illinois Basin  -    -7.27  -7.27 0.00% -21.20% -7.35% 

Colorado Plateau  -0.41   -1.28  -1.69 -0.74% -3.74% -1.88% 

Gulf Region  0.00   -12.10  -12.10 -0.02% -22.36% -18.23% 
Other Western 
Interior - 0.44   -1.50  -1.94 100.00% 100.00% 100.00% 

Northwest  -   - 0.48  -0.48 0.00% -32.30% -32.30% 

Total - 1.22   -70.50  -71.72 -0.34% -8.67% -6.13% 
Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 
million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). 
This is a 6.13% over loss of production due to rule’s requirements under Alternative 5. 
 
The cost of these losses was calculated in two ways. In the first, the compliance cost estimates 
were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The 
results were than compared to the Baseline IMPLAN modeling results. These results are 
summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. 
Based upon an analysis of the cost components of Alternative 5, these estimates were prepared 
for both underground and surface mining in each of the 7 regions. A weighted cost was 
calculated for these costs for use in the IMPLAN model. Both economic output and employment 
impact were estimated using the IMPLAN model. 
 
Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5 
 

Coal-Producing Region  Underground 
Cost per Ton 

Surface Cost 
per Ton 

% 
Underground 

Mining 
Weighted 

Cost 
Northern Rocky Mountains/Great 
Plains 

$0.253 $0.194 
0.68% 

$0.195 

Appalachian Basin $0.758 $7.359 59.59% $3.426 
Illinois Basin $0.494 $2.934 65.34% $1.340 
Colorado Plateau $0.186 $1.049 61.93% $0.515 
Gulf Region $0.122 $2.813 18.50% $2.315 
Other Western Interior $0.218 $7.480 22.73% $5.829 
Northwest $0.000 $2.407 0.00% $2.407 

Source: Morgan Worldwide, October 2010 
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The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying 
with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian 
regions.  
 
Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with 
EIS Alternative 5, 2010-2022 

Source: IMPLAN model run, October 2010 
 
Across all 7 coal-producing regions, the total loss of economic output impact is estimated at 
$1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian 
Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an 
average annual loss of almost $93 million. The smallest losses are expected in the Northwest and 
Other Western Interior regions.  
 
Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS 
Alternative 5, 2010-2022 

Region 
Baseline Economic 

Output 
Overall Change Caused 

by EIS Alternative 5 
% Decrease Under 

EIS Alternative 5 

Average Annual 
Reduction in 

Economic Output 
Appalachian 
Basin  

$32,832,523,177 -$1,114,815,653 -3.40 
-$92,901,304 

Colorado Plateau  $3,715,562,262 -$31,900,996 -0.86 -$2,658,416 

Gulf  $2,442,589,213 -$72,496,342 -2.97 -$6,041,362 

Illinois Basin  $4,400,823,921 -$65,892,542 -1.50 -$5,491,045 

N Rocky Mtn & 
Great Plains  

$4,627,985,327 -$62,161,400 -1.34 
-$5,180,117 

Northwest  $15,789,595 -$2,195,474 -13.90 -$182,956 

Other Western 
Interior  

$409,612,186 -$7,666,546 -1.87 
-$638,879 

Total - All 
Regions $48,444,885,682 -$1,357,128,953 

 
-2.80 

  
-$113,094,079 

Region Baseline Employment 

Employment 
Reduction 

Caused by EIS 
Alternative 5 

% Employment 
Change Caused 

by EIS 
Alternative 5 

Average Annual 
Employment 

Reduction 
Appalachian Basin 124,867 -4,679 -3.7 -390 

Colorado Plateau 14,874 -136 -0.9 -11 
Northern Rocky 
Mountains and 
Great Plains 

15,949 -246 
-1.5 

-21 

Illinois Basin 16,150 -256 -1.6 -21 

Northwest 54 -8 -14.8 -1 
Other Western 
Interior 

2,130 30 
1.4 

3 

Gulf Region 8,612 -272 -3.2 
-23 

Total-All Regions 182,638 -5,567 -3.0 -464 



-For Official Use Only: Deliberative Process Material- 
 
 21

Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 
5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is 
projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. 
Employment losses in the other coal regions are expected to be much smaller. These data are 
described in Table 11 above. 
 
The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining 
engineering economic approach developed by Morgan Worldwide, which did not involve the use 
of IMPLAN modeling. This second approach made full use of the coal production shift results 
from the mining engineering coal production forecast task force.  
 
The per ton compliance cost estimates found in Table 9 above were used in this second cost 
analysis approach.  
 
Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022 
 

Region Underground  Surface Total Total Cost 

  
Tons ( x 

,000) % 
Cost/
Ton 

Tons  ( x 
,000) % Cost/Ton 

Tons ( x 
,000) 

Weighted 
Cost   

No. Rocky 
Mtns/Great 
Plains 4,213.80 0.70% $0.25  618,499 99.30% $0.19 622,713 $0.20 $121,331,210 
Appalachian 
Basin 219,862.00 68.40% $0.76  101,500 31.60% $7.36 321,362 $2.84 $913,723,080 

Illinois Basin 74,222.80 73.30% $0.49  27,000 26.70% $2.93 101,223 $1.15 $115,920,773 
Colorado 
Plateau 55,370.00 62.70% $0.19  33,000 37.30% $1.05 88,370 $0.51 $44,932,193 

Gulf Region 12,281.00 22.60% $0.12  42,000 77.40% $2.81 54,281 $2.20 $119,623,175 
Other 
Western 
Interior                 $0 

Northwest 0 0.00% 0 1,000 100% $2.41 1,000 $2.41 $2,407,211 

Total 365,949.60     822,999     1,188,949 $1.11 $1,317,937,641 

 
According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS 
Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 
million) of this cost total occurring in the Appalachian Basin.  
 
The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would 
incur significant (in excess of $100 million over the 12 years) costs in complying with the rule.  
 
Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The 
average annual cost of complying with the rule would be $109.8 million across the 7 regions, 
with the largest share ($76,143,590) of this cost falling in Appalachia.  
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Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5 
 

 Region Annual Cost to Comply with EIS Alternative 5 

No. Rocky Mtns/Great Plains $10,110,934

Appalachian Basin $76,143,590

Illinois Basin $9,660,064

Colorado Plateau $3,744,349

Gulf Region $9,968,598

Other Western Interior $0

Northwest $200,601

Total $109,828,137

 
The two cost estimating approaches ended up producing relatively simple overall cost numbers. 
The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or 
$113 million per year) and the mining engineering costing approach produced a total cost over 
the 12 years of $1.317 billion (or $110 million per year). 
 
EIS Alternative 2 (Most Stringent/Most Costly Alternative) 
 
Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way 
possible. In general, the alternative could hypothetically eliminate all surface mining across the 
United States due to its strict definition of a stream and the severe restrictions it would impose on 
mining activities. Table 14 below presents the mining engineering task force’s estimates on 
production losses due to Alternative 2. 
 
Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
Northern Rocky Mountains 
and Great Plains  -    538.39  538.39 0.00% 100.00% 99.32% 

Appalachian Basin  -    149.38  149.38 0.00% 100.00% 40.41% 

Illinois Basin  -    34.27  34.27 0.00% 100.00% 34.66% 

Colorado Plateau  -    34.28  34.28 0.00% 100.00% 38.07% 

Gulf Region  0.00  54.10  54.10 0.02% 100.00% 81.50% 

Other Western Interior  0.44  1.50  1.94 100.00% 100.00% 100.00% 

Northwest  -    1.48  1.48 0.00% 100.00% 100.00% 

Total  0.44  813.39  813.83 0.12% 100.00% 69.53% 

 
The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining 
(surface and underground combined) nationwide would be lost due Alternative 2. These 
outcomes are catastrophic in nature. They would pose a dire threat to electric power generation 
across much of the nation and would injure steel and other metals production. These impacts, 
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while not measurable in economic terms, are believable to be very significant. One simple way 
to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 
3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 
70% of current total coal production is from surface mining. The total economic impact of the 
coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. 
Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed 
surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially 
eliminated by the strict adoption of Alternative 2.  
 
Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 
billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface 
mining of coal. This economic impact would be potentially eliminated by Alternative 2.  
 
V. Economic Benefits 
 
The SPR is expected to create significant environmental benefits, which will produce economic 
benefits nationally and in coal-producing areas. None of these benefits can be monetized at this 
time, and only some of them can be quantified because of the proposed nature of the rule and 
very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been 
completed and a final rule exists, an improved foundation for quantifying and monetizing these 
benefits will be possible. The chief economic benefits of the rule, stemming from its 
environmental benefits include:  
 

1. Fewer miles of stream destroyed. 
2. Conserved land acreage. 
3. Improved protection of the biological condition of streams. 
4. Added fish and wildlife habitat protection and enhancement. 
5. Increased reforestation of lands used in mining. 
6. Lessen adverse impacts on downstream water quality and groundwater during and after 

mining and reclamation. 
7. Improved aesthetics of reclaimed lands. 

 
Where available, quantitative data are offered to measure these benefits. In most cases however, 
quantifiable data are not available. A diligent effort was made to secure these data from OSM, 
the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps 
of Engineers. Some of this data will be available once the EIS is further along. This will be 
added in the final RIA. 
 
Stream Mile Protection 
 
A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by 
Morgan Worldwide. The results are summarized in Table 15 below. This is best available 
information for use at this time. Once more precise stream mile protection data are available, 
these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and 
the Army Corps of Engineers. No data was available for use in the Conceptual RIA.  
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Using an assumption on the stream density (ft per permit acre), a calculation of the current 
stream impact per annum was undertaken, and then that calculation was used to develop a stream 
impact per ton for each of the coal-producing regions.  Using the redistribution of coal 
production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, 
the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact 
of 2,731,254 ft, which is a reduction of about 25%. 
 
Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5 
 

Baseline Case 
Surface 

Permitted 
Acres 

Ft / Acre 
Total Stream 

Length 
Annual Stream Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Surface Ton 

  Acres   Ft Ft Miles (,000 tons) ft/Ton 
N Rocky 
Mountain / 
Great Plains 562,200 5 2,811,000 281,100 53.2 538,387 0.52 
Appalachian 
Basin 1,107,160 20 22,143,200 2,214,320 419.4 149,376 14.82 

Illinois Basin 254,880 15 3,823,200 382,320 72.4 34,266 11.16 
Colorado 
Plateau 119,690 10 1,196,900 119,690 22.7 34,283 3.49 

Gulf Region 409,920 15 6,148,800 614,880 116.5 54,099 11.37 
Other Western 
Interior 30,790 10 307,900 30,790 5.8 1,499 20.54 

Northwest 7,300 20 146,000 14,600 2.8 1,477 9.88 

Total       3,657,700   813,387   

                

EIS 
Alternative 5 

Annual 
Stream 
Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Ton         

  Ft   ft/Ton         
N Rocky 
Mountain / 
Great Plains 322,928 618,499 0.52         
Appalachian 
Basin 1,504,616 101,500 14.82         

Illinois Basin 301,250 27,000 11.16         
Colorado 
Plateau 115,211 33,000 3.49         

Gulf Region 477,365 42,000 11.37         
Other Western 
Interior 0 0 20.54         

Northwest 9,885 1,000 9.88         

Total 2,731,254 822,999           

Baseline Case 3,657,700             
Alternative 5 
Miles 2,731,254             
Stream Mile 
Savings 926,446             
Percentage 
Reduction 25.3             
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Conserved Land Area 
 
A second economic benefit of the SPR is conserved land that is protected during mining and can 
be made available as future open space/green space, or can be used for recreation, residential, 
agricultural and business uses. Table 16 below provides very basic baseline data on permitted 
acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide. 
 
Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region 
 

    Permitted Acreage Subtotal 

Region State Surface Underground Surface Underground 
N Rocky/Great 
Plains Wyoming 395,840 5,270     

  Montana 59,900 6,400     

  N. Dakota 106,460 0 562,200 11,670 

App. Basin West Virginia 269,950 31,160     

  Ky - East 436,230 933,450     

  Pennsylvania 295,800 47,700     

  Ohio 9,120 590     

  Virginia 64,560 7,440     

  Maryland 4,150 940     

  Tennessee 27,350 1,270 1,107,160 1,022,550 

Illinois Basin Indiana 194,710 7,480     

  Illinois 11,700 22,600     

  Ky-West 48,470 400,050 254,880 430,130 

Col. Plateau Colorado 45,100 118,800     

  New Mexico 74,150 13,220     

  Arizona         

  Utah 440 1,790 119,690 133,810 

Gulf Region Texas 285,600 0     

  Alabama 75,370 11,460     

  Louisiana 41,930 0     

  Mississippi 5,800 0     

  Arkansas 1,220 120 409,920 11,580 

Other West  Oklahoma 21,600 300     

  Missouri 6,050 0     

  Kansas 3,140 0 30,790 300 

Northwest Alaska 7,300 1,250     

  Washington   0 7,300 1,250 
 
Qualitative Insights about Other Economic Benefits of the Stream Protection Rule 
 
A variety of environmental articles and reports discuss strategies to enhance the economic value 
of mined land. While these sources do not provide monetary or other quantitative information 
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that can be readily used in the Conceptual RIA, a summary of some of these documents provides 
qualitative insights into the economic benefits of the SPR. These summaries are provided below. 

1. Reforestation of land that has been surface mined for coal can produce high-value 
commercial forests while providing watershed protection and wildlife habitat.  Forests 
growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the 
grasslands that were established through the original reclamation. Source: Burger, J.A., 
and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. 
Virginia Cooperative Extension Publication 460-138. 

  
2. Targeted reforestation on surface mines can reduce forest fragmentation that has been 

caused by mining, as needed to restore habitat for wildlife species that depend on large 
expanses of unbroken forest, including rapidly declining bird species such as the 
Cerulean Warbler and for species that depend on successional forest habitat. Source: 
Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of 
Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187. 

 
3. When conducted on favorable mines sites, establishment of bioenergy plantations 

approach profitability using conventional economic measures. Sources: Sullivan, J., J. 
Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed 
surface mined lands, the burden of site conversion costs, and carbon payments as 
reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial 
Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, 
planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper. 

 
4. Forests have been the traditional land use and support an established industry throughout 

the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed 
control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. 
Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest 
Reclamation Advisory Number 1. 

 
5. Re-establishing productive forests on otherwise unused and non-productive mined lands 

will generate economic value for landowners and communities, and will enhance 
environmental quality by accelerating restoration of ecosystem services – such as 
watershed protection, water quality enhancement, carbon storage and wildlife habitat – 
that are typically provided by native forests on non-mined landscapes. Source: Burger, 
J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands 
in the Eastern United States. Publication 460-144. 

 
VI. Transfers 
 
Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers 
of either costs or benefits that may be associated with the rule. Moreover, the requested scope of 
the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  
These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three 
potential transfers should be considered for evaluation in the final RIA: 
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1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal 
production and mining method shifts. These could be seen as a form of “transfer” of rule-
related benefits and costs. Available data on these shifts was discussed earlier in this 
report. A few important summary points should be considered in the context of transfers: 
 

a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential 
loss of coal production from Eastern coal locations (principally the Appalachian 
Basin) to Western and Illinois Basin sources. It is important to note that these 
shifts have been underway for several years. It is likely that the SPR could add to 
these regional shifts. These future shifts could carry the economic benefits 
(production, sales, employment, payroll, and taxes) associated with coal mining in 
Eastern states to Illinois Basin and Western states. One potential impact of these 
regional shifts could also be increases and decreases in the coal revenues and 
profits of coal mining companies. Those companies with Western mining 
operations would appear to stand to gain, and those with their primary operations 
in the East could be placed at a disadvantage. 
 

b. Mining method shifts, especially those from surface mining to underground 
mining could have similar effects in benefitting coal companies in a position to 
capture the new underground mining business created by the shift from surface 
mining to underground mining. 

 
2. Costs Passed Along to Customers: A second type of transfer could be represented by 

the actions by coal producers to pass along any increased cost of production related to the 
SPR to their customers, namely electric power companies and heavy metals (steel and 
other primary metals) manufacturing industries. Historically, coal producers have been 
able to pass along their increased costs to customers. Given the slowly recovering nature 
of the general economy, it may be more difficult for coal companies to pass along SPR 
costs to their customers.   
 

3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of 
transfer could relate to the transfer of any increased cost of production, mine site 
protection and reclamation, or other SPR-related cost from one level of government to 
another (for example an unfunded mandate created by the rule that creates added 
regulatory or environmental cleanup costs to state and local governments.) A second type 
of transfer in this category could be a transfer of rule compliance costs from a private 
entity (coal mining company) to the public sector (federal, tribal, state or local 
government). 
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VII. Other Effects of the Stream Protection Rule 
 

1. Regulatory Flexibility Act (Small Business Impact) Analysis 
 
Purpose 
 
This section presents and analyzes best available information on the economic impact of the 
Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal 
mining business entities. Available data from various sources have been examined and analyzed. 
This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more 
complete analysis of these impacts will be conducted within the Final RIA on the Final Stream 
Protection Rule (SPR) when it exists. 
 
Background and Definitions 
 
An analysis of the economic impact of proposed federal regulations on small business entities 
(also known as firms, companies or enterprises) is a required component of a Regulatory Impact 
Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new 
direction in their efforts to assess the impact of their proposed rulemakings on small businesses 
and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the 
U.S. Small Business Administration’s Office of Advocacy to provide agencies with information 
on how to comply with the President’s directive.   
 
By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to 
balance the social goals of federal regulations with the needs and capabilities of small businesses 
and other small entities in American society. 
 
Research indicates that smaller businesses bear a greater proportionate share of the burden of 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 
percent more than that of firms with more than 500 employees.3 Small businesses, defined as 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 
according to available research.  
 
As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 
firms (defined as firms with 500 or more employees).4 
 
Since the federal government began calculating the economic impact of the RFA in 1998, the 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 
billion without undermining the broad purposes of the regulations it affects.5 

                                                 
3 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-
107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy 
(Springfield, Va.: National Technical Information Service, 2001). 
4 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business 
Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 
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Definition of a Small Coal Mining Business  
 
The U.S. Small Business Administration (SBA) defines a small business in the coal mining 
industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.6 While 
this definition is used in assessing the economic impact of the SPR on smaller coal mining 
entities, a more complete analysis of the coal mining industry by various employment size 
groups is provided.7  
 
U.S. Coal Mining Industry Enterprise (Corporate) Profile 
 
For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 
(corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how 
the data are organized and reported, the two sets of numbers do not align completely, but they 
are close. The most important data in fulfilling the RFA requirements is the corporate or 
enterprise data. 
 
Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 
number of firms, establishments and employment for coal mining, or NAICS 2121.  An 
establishment is defined as a single physical location at which business is conducted or where 
services or industrial operations are performed. An enterprise is defined as a business 
organization consisting of one or more domestic establishments under common ownership or 
control. For companies with only one establishment, the enterprise and the establishment are 
often the same. The employment of a multi-establishment enterprise is determined by summing 
the employment of all associated establishments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                                                                             
5 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 
Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
6 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 
Industry Classification System Codes, Update, November 5, 2010. 
7 NAICS stands for the North American Industry Classification System, which standardizes how operating 
businesses are classified for operating and government reporting purposes. 
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Table 17: U.S. Coal Mining Industry Enterprise Profile in 20078 
 

Enterprise 
Employment 
Size 

Number 
Firms 

Number 
Establishments Employment 

% 
Total 

Firms 
% Total 

Establishments 
% Total 

Employment 

0-4 197 199 332 29.0 18.7 0.4 

 5-9 80 80 527 11.8 7.5 0.7 

 10-19 103 105 1,433 15.2 9.8 1.8 

<20 380 384 2,292 56.0 36.0 2.9 

20-99 194 215 8,284 28.6 20.2 10.4 

100-499 64 142 12,392 9.4 13.3 15.5 

<500 638 741 22,968 94.0 69.5 28.8 

500+ 41 325 56,880 6.0 30.5 71.2 

Total 679 1,066 79,848 100.0 100.0 100.0 

 
The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 
people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 
employees.  
 
On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 
than 500 employees represented 71% of total employment. 
 
U.S. Coal Mining Industry Revenues by Small and Large Businesses 
 
Table 18 below analyzes coal revenues produced by small and large coal mining businesses.  
  
 
 
 
 
 
 
 
 
 
 
 
                                                 
8 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 20079 
 

Industry Receipts 
Size Group (Dollars) Firms Employ. 

Estimated 
Receipts 

($000) 

Avg. 
Firm 

Employ. 
Size 

Avg. 
Firm 

Receipts 
($000) 

No. Firms 
with Avg. 

Employ 
<500 

% 
Industry 

Total 
Receipts

Total 679 79,848 33,550,214 118 49,411 620 100.0%

<100,000 24 0 0 0 0 24 0.0%

100,000-499,999 278 2,092 105,063 8 378 278 0.3%

500,000-999,999 25 80 16,473 3 659 25 0.0%

1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2%

2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6%

 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8%

7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7%

10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8%

15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0%
 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8%

25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7%

30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4%

35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7%

40,000,000-44,999,999 2 0 0 0 0 2 0.0%

45,000,000-49,999,999 3 0 0 0 0 3 0.0%

50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3%

75,000,000-99,999,999 6 NA NA NA NA 6 NA

100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9%

% Defined as Small 
Business (<500 
Employees) 91.3%           

% Industry Receipts by 
Small Businesses 14.1%           

 
The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 
or large businesses.  
 
 
 
 
                                                 
9 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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U.S. Coal Mining Industry Business Legal Form Profile 
 
The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal 
mining business establishments (operations) employed less than 20 people and almost 98% 
employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 
people in 2008 according to the data in Table 3.  
 
Almost 78% of all coal mining establishments are associated with corporations or S-
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 
tend to be smaller in employment size than corporate entities.  
 
Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 200810 
 

Business 
Legal Type 

Total 
Establish 

<20 
Employ 

20-499 
Employ 

>500 
Employ 

% <20 
Employ 

% 20-
499 

Employ 
% >500 
Employ Totals 

All 
Establishments 1108 536 547 25 48.4% 49.4% 2.3% 100.0% 

Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 

S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 

Sole 
Proprietorships 44 33 19 11 75.0% 22.7% 2.3% 100.0% 

Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 

Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 

 
Coal Production and Revenues by Mine Type and Employment Size 

The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies 
establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: 
bituminous, lignite, and anthracite.11  Bituminous operations represent approximately 97% of coal 
mining operations and approximately 99% of coal miners and total coal production.  Anthracite 
operations represent approximately 2% of coal mining operations and less than 1% of coal miners and 
total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, 
and total coal production. 

The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 

                                                 
10 U.S. Census, County Business Patterns 2008 
11 This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code 
description.  Some publications of the U.S. Department of Energy further divide the bituminous group into 
bituminous coal and sub-bituminous coal. 
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mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 
2009. 

A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 
were used in Table 20 to analyze coal production and revenues by the employment size of mines. 
Because of data reporting problems, mine (establishment) production and revenue data could not be 
aggregated at the firm or corporate level in a valid way.  

Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009  

 

Coal Production by Mines in Short Tons 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees 19,713,676 5,036,046 24,749,722 
20-499 Employees 475,066,642 236,566,737 711,633,379 
500+ Employees 247,760,869 90,256,010 338,016,879 

Grand Total 742,541,187 331,858,793 1,074,399,980 

Total Coal Revenues, Apportioned by Coal Tonnage Produced 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees $440,600,659 $258,600,962 $699,201,621 
20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 
500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 

Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 
Source: Mine Safety and Health Administration (MSHA) Employment and Production Database 

Over 66% of total coal production (including both surface and underground mined) in 2009 was 
produced by mines with employment in the 20-499 range, which are considered to be small 
businesses. Almost 69% of total coal production occurred in mining operations with less than 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 
employees.  
 
Coal Production Concentration 
 
According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal 
production is highly concentrated. The five largest corporate producers represent over 53% of 
total coal production in 2009, according to the data presented in Table 5 below. The 29 coal 
producers listed in Table 21 account for over 87% of total U.S. coal production.  
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Table 21: Largest U.S. Coal Producers in 2009 
 

Rank 
Controlling Company 
Name 

Production Percent of 
(Thou. Short Tons) Total Production 

1 Peabody Energy 
Corporation  

189,232 17.6 

2 Arch Coal Inc.  148,061 13.8 
3 Cloud Peak Energy  90,965 8.5 
4 Alpha Natural Resources 

LLC  
83,523 7.8 

5 CONSOL Energy Inc.  58,145 5.4 
6 Massey Energy Co.  37,161 3.5 
7 NACCO Industries Inc.  31,085 2.9 
8 Patriot Coal Corp.  29,268 2.7 
9 Peter Kiewit Sons Inc.  27,136 2.5 
10 Alliance Resource 

Operating Partners LP  
25,874 2.4 

11 Murray Energy Corp.  25,837 2.4 
12 Westmoreland Coal Co.  24,266 2.3 
13 Energy Future Holdings 

Corp.  
21,272 2.0 

14 Drummond Co. Inc. 19,964 1.9 
15 Intl Coal Group Inc. (ICG) 17,414 1.6 

16 BHP Billiton Ltd.  14,917 1.4 
17 James River Coal Co.  9,855 0.9 
18 Chevron Corp.  9,841 0.9 
19 PacifiCorp  9,447 0.9 
20 Level 3 Communications  8,392 0.8 

21 Walter Industries Inc.  7,571 0.7 
22 Trinity Coal Corp.  6,805 0.6 
23 Booth Energy Group  6,506 0.6 
24 Cline Group 6,497 0.6 
25 TECO Energy Inc.  6,205 0.6 
26 Rosebud Mining Co.  6,084 0.6 
27 Black Hills Corp.  6,016 0.6 
28 Oxbow Carbon & 

Minerals Holding Inc.  
5,703 0.5 

29 Western Fuels Association 
Inc.  

5,234 0.5 

    Subtotal 938,276 87.3 
    All Other Coal 

Producers 
136,647 12.7 

    U.S. Total 1,074,923 100.0 
Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report,  
May 2010 
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Earlier Relevant RFA Analyses 
 
A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; 
Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on 
small mining operations and companies. The cost impact of the rule was estimated at $240,000, 
which was related to increased monitoring and reporting requirements created by the rule. 
 
Major Observations and Summary 
 

1. Research suggests that small businesses are generally impacted in a significant economic 
way by federal regulations. For this reason, it is important to carefully consider the 
economic impacts of the SPR on smaller coal mining companies. 
 

2. The U.S. coal mining industry is represented by a large and significant number of small 
businesses, defined as those employing less than 500 people.  The U.S. coal mining 
industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, 
or corporate entities, which operated 1,066 mining operations employing 79,848 people. 
Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less 
than 500 employees. See Table 1. 
 

3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by 
coal firms employing less than 500 people, or by small businesses. This amounts to 
revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come 
from coal firms that employ 500 or more employees, or large businesses.  See Table 2. 

 
4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining 

business establishments employed less than 20 people and almost 98% employed less 
than 500 people. See Table 3. 

 
5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment 

is accounted for by coal enterprises with less than 20 employees. Coal enterprises with 
employment less than 500 people accounted for 28.8% of the industry’s total 
employment, while coal enterprises with more than 500 employees represented 71.2% of 
the industry’s total employment. This indicates that coal employment is heavily 
concentrated in larger coal mining enterprises or companies and not smaller ones. See 
Table 1. 

 
6. According to the economic analysis for the RIA, the baseline (pre-SPR) national 

economic impact (industry output) of the coal mining industry is presently $48.7 billion. 
This economic impact generates a total national employment impact of 182,785 jobs. If 
coal mining enterprises employing less than 500 people account for 28% (22,968) of the 
coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining 
enterprises with less than 500 employees also account for 28% of the industry total 
economic and employment impacts. This means that currently (in the pre-SPR 
environment) smaller coal enterprises account for an estimated $13.6 billion of the 
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industry’s total national economic impact and an estimated 51,180 of the industry’s total 
employment impact.  

 
7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario 

One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) 
the national economic impact of the coal industry would be reduced by $1.36 billion over 
a 12-year period, which represents a 2.8% overall reduction in the industry’s economic 
impact. On an annual basis over the 12 years, this represents a $113.3 million reduction 
in coal mining industry economic output. It is also estimated that 5,567 jobs would be 
lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result 
of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-
job loss per year over the 12 years. If we assume that smaller coal mining enterprises 
would experience equal reductions in their economic impact (-2.8%) and employment 
impact (-3.0%), then the economic contribution of smaller mining enterprises would be 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), 
and the employment contribution of these operations would be reduced by 1,530 jobs 
(51,000 jobs x .030) over the 12 years, or by 128 jobs per year. 

 
8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS 

Alternative 5) because of insufficient data to conduct this analysis. It is known from a 
recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger 
a 100% loss (814 million tons) of surface mining production across the United States. 
Using MSHA data, we estimate that surface mining operations account for 69% (743 
million tons) of total coal production. Moreover, 67% of all surface mining production is 
accomplished by small coal mining operations (with less than 500 employees). From this 
standpoint, the economic impact of Alternative 2 on small mines and small mine 
enterprises would be catastrophic in nature. It could eliminate all of them. 

 
9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, 

we know the economic impact of the 2008 rule was expected to be very minimal or 
insignificant from an economic impact standpoint. The economic impact of the 2008 rule 
was assessed to be minimal in its RFA analysis. 

 
10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be 

economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent 
Version), if it is adopted; b) they would impacted in an economically significant way by 
EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining 
businesses would not be impacted in any economically significant way by the baseline 
situation, which is represented by the 2008 Rule, which was not implemented upon its 
adoption. 
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Table 22: Small Business Profile Summary 12 
 
Coal 
Companies 

Business 
Size 
Definition13 

Number 
Firms 

% Total 
Firms 

% Total 
Industry 

Employment
Total: 
79,848 

%Total 
Industry 

Revenues 
Total: $33.6 

Billion 

%Total 
Industry 

Production 
Total: 1.074 
billion tons 

Small 
Businesses 

<500 
Employees 

638 93.9% 28.8% 14.1% 68.5% 

Large 
Businesses 

>500 
Employees 

41 6.1% 71.2% 85.9% 31.5% 

Totals  679 100% 79,848 100% 100% 
 
Table 23: Small Business Impact Summary 
 
Impact EIS Alternative 5 

(Proposed Preferred 
Rule) 

EIS Alternative 2 
(Most Stringent Rule) 

Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 

Reduced Total 
Economic Output 
Impact (Over 12 years) 

-$380 Million Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 

No significant economic 
impact on small mining 
companies 

Reduced Annual 
Economic Output 
Impact $380 million/12 
years) 

-$31.7 Million   

Reduced Total 
Employment Impact 
(Over 12 years) 

-1,530 Jobs   

Reduced Annual 
Employment Impact 
(1,530/12 years) 

-128 Jobs   

 
2. Effects on State, Local, and Tribal Governments 

 
Possible effects were described briefly under the Transfers Section of this document.  Possible 
effects were identified, but quantification and monetization of these effects is not possible at this 
time given the proposed nature of the rule and the lack of data to measure these effects.  
 
The public comments offered during the Scoping Phase of the EIS included some mention of 
these issues as concerns, but no quantitative was included with these comments. 
 
Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the 
final EIS for the 2008 Stream Buffer Zone rule.  
 
 
                                                 
12 All data are for firms or companies except the production data, which relates to mines or business establishments. 
13 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory 
Flexibility Act (RFA) analysis for the SPR. 
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3. Effects on Wages and Growth 
 
Possible effects on the growth of the coal mining industry and the general economy should be 
considered. With respect to the coal mining industry, the SPR could result in reduced coal 
production and revenues to coal companies. These potential impacts have been accounted in the 
analysis conducted on the three alternatives examined in the Conceptual RIA. 
 
Effects on wages in the coal mining industry are not clear at this point. In general, the economic 
downturn has worked against wage increases. Wage decreases are not likely related to the rule, 
but they may be sparked by labor-management negotiations in efforts to maintain employment 
levels during the slow economy. 
 
The negative effects of coal companies passing future production cost increases due to the SPR 
on to customers was discussed above in the Transfers Section. This is a possible concern that 
should be examined in the final RIA. 
 
VIII. Summary 
 
Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the 
economic costs, benefits, and other effects of the proposed Stream Protection Rule. 
 
Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the 
Period 2010-2022 
 
Category Primary Estimate: 

EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

Benefits: 
 
Annualized 
Monetized Benefits 
 
 
Annualized  
Quantified, but 
Non-Monetized 
Benefits 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 

 
 
None known14 
 
 
 
None known 
 
 
 
 
None known 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage conservation 
 
 
Future land and 
water uses enabled 
by the rule. 

 
 
This summary 
document pages 22-
25. 
 
This summary 
document pages 22-
25. 
 
 
This summary 
document pages 22-
25. 

Costs: 
 
Annualized 
Monetized Costs 

 
 
$109-113 million in 
production and sales 

 
 
None known 
 

 
 
$4.75 billion in 
production and 

 
 
This summary 
document pages 11-

                                                 
14 “None known” refers to the fact that it is not believed there is an impact or effect. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

 
 
 
 
 
 
 
 
Annualized 
Quantified, but 
Non-Monetized 
Costs 
 
Non-Quantified 
Costs/Qualitative 
Costs 
 

and 464 jobs per 
year. 
 
 
 
 
 
 
None available 
(should be examined 
in the final RIA)15 
 
 
None known 

 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 

revenues across all 
50 states and $2.74 
billion in production 
and revenues to the 
25 coal producing 
states. 
 
 
None available 
(should be examined 
in final RIA) 
 
 
Extensive damage to 
the economic health 
of the coal mining 
industry and the 
ripple effects of this 
damage to the 
general economy. 

21. 
 
 
“    “ 
 
 
 
 
“    “ 
 
 
 
 
This summary 
document pages 11-
21. 

Transfers: 
 
Annualized 
Monetized 
Transfers 
 
From Whom to 
Whom 
 
 
Annualized 
Monetized 
Transfers (Off 
Budget) 
 

 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

 
 
None known 
 
 
 
None known 
 
 
 
None known 

 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

 
 
This summary 
document pages 25-
26. 
 
“    “ 
 
 
 
“    “ 

Effects: 
 
Effects on State, 
Local, and Tribal 
Governments 
 
Effects on Small 
Businesses 
 
 
 

 
 
None available 
(should be examined 
in final RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 

 
 
None known 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 

 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 
 

This summary 
document pages 26-
36. 
 
 
 
“    “ 
 
 
 
 

                                                 
15 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 
no definitive data or information about the impact is available at this time. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

 
 
 
 
 
 
Effects on Wages 
 
 
 
Effects on Growth 
 
 

 
 
 
 
 

 
 
 
 
 
 
None known 
 
 
 
None known 
 
 

 
 
 
 
 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 

 
 
 
 
 
 
“    “ 
 
 
 
“    “ 

 
Discount Rates 
 
A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 
5). The results are provided in Table 24 below. Because of the more generalized nature of the 
economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the 
EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was 
done.  
 
Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule) 
 

3% Discount 
Rate       

7% 
Discount 
Rate     

Year Amount Present Value   Year Amount Present Value 

0 0 0   0 0 0 

1 0 0   1 0 0 

2 0 0   2 0 0 

3 $135,712,895 $135,712,895   3 $135,712,895 $135,712,895 

4 $135,712,895 $135,712,895   4 $135,712,895 $135,712,895 

5 $135,712,895 $135,712,895   5 $135,712,895 $135,712,895 

6 $135,712,895 $135,712,895   6 $135,712,895 $135,712,895 

7 $135,712,895 $135,712,895   7 $135,712,895 $135,712,895 

8 $135,712,895 $135,712,895   8 $135,712,895 $135,712,895 

9 $135,712,895 $135,712,895   9 $135,712,895 $135,712,895 

10 $135,712,895 $135,712,895   10 $135,712,895 $135,712,895 

11 $135,712,895 $135,712,895   11 $135,712,895 $135,712,895 

12 $135,712,895 $135,712,895   12 $135,712,895 $135,712,895 

Totals $1,357,128,953 $1,357,128,953   Totals $1,357,128,953 $1,357,128,953 
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A quick review of the 2010-12-13 draft RIA summary gave rise to the following comments:


The summary does not address the costs of the regulatory status quo to coal mining areas, including the costs of the damage currently allowed by mining, to streams, biota, and the hydrologic balance, and related values.  

Similarly, the RIA summary still does not adequately address the benefits of the proposed rule and alternatives for the rulemaking.  The statements that, essentially, the contractor was not able to estimate or analyze those benefits at the proposed rule stage are simply unsupported and not very credible.  It seems improbable that the draft could evaluate costs but not benefits at the proposed rule stage.  Rather, the RIA summary gives a negative impression-- that the author didn’t address these impacts in time to do a thorough job.  Clearly there is relevant information out there.  (For example, a very cursory Google concerning the value of recreational stream uses produced many hits, at least some of which might be relevant to discussions of costs and benefits.  The results included materials on evaluation methodologies, as well as studies that attached specific values to recreational uses of streams, from ACE, USDA Forest Service, FWS, EPA, Natural Resources Conservation Service, etc.) 


The summary also does not discuss the methodology or assumptions that were used to develop some of the estimates of cost impacts for the alternatives.  I could not find any description or support for the evaluations/projection process used by the RIA task force.  And I found no references to other parts of the RIA in which such support might be found.  

Likewise, the RIA summary still lacks any discussion, even on a general or qualitative basis, of the relative costs or benefits of the major rulemaking elements (such as AOC, sequencing and restoration of function, etc.).  Most of the summary discusses impacts of each alternative as a whole, on mining production, profits, and employment.  Based on this limited analysis, a decision maker could not tell what the key cost factors or benefit factors of the rulemaking are, or their relative impacts.

On p. 36, numbered paragraphs 7 and 9 summarize two sets of major RIA conclusions:  For the proposed rule, paragraph 7 asserts that there would be very large costs to operations, and describes no benefits for coal mining areas.  For the status quo, paragraph 9 asserts that there are no costs for operations or coal mining areas under the status quo, which I believe is misleading, as discussed below concerning p. 10.  In essence, I believe the summary of impacts in these two paragraphs is the crux of the RIA.  And even when one considers these two paragraphs together with the analysis in the remainder of the summary, the RIA discussion of economic impacts is so incomplete as to be misleading and creates a strongly negative evaluation.  Overall, the draft RIA summary leaves the reader with the impression that the only significant economic impacts of the rulemaking would be high costs.  I do not know whether a more complete analysis would describe a less negative impact.  

In summary, I have serious questions whether this RIA could reasonably be considered legally sufficient, in light of all the impacts that are not addressed, and all the unanswered questions about the basis for the RIA conclusions.  I would welcome further discussion.  

I have the following more specific comments. [Throughout, I use S/B to mean “should be”.] :


Cover sheet:  the name of the client is miss-spelled.  The correct name is:  United States Department of the Interior Office of Surface Mining.


Entire draft:  References to, e.g., “proposed preferred rule alternative” are incorrect and confusing.  Please refer to “proposed rule” or “preferred alternative”, as appropriate in the context.


The RIA refers to the 2008 SBZ rule as “not implemented by OSM.”  This is incorrect.  OSM does implement the 2008 rule in federal programs and Indian lands programs.  However, the 2008 SBZ rule has not yet been implemented by state regulatory authorities.  The latter statement is the one that should be used in the RIA.


p. 6, second  para.  Cites 13 U.S.C. inappropriately.  The correct citation format is:  “13 U.S.C. § 9”.

p.6, 5th para.  The spelled-out name for NAICS omits “Industry”.


p. 7, first para, first line S/B “. . . surface coal mining operations on”  


p. 7, third line S/B “. . . federal lands and Indian lands, and . . .”


p. 7, 3d para., 2d line:  DELETE “which will replace the 2008 Stream Buffer Zone Rule.”


p. 7, 2d  bullet point:  S/B “Proposes a definition for the term . . . “


p. 7, 5th bullet point:  S/B “. . . types of water and biological sampling, locations of sampling, . . .”


p. 8.  The descriptions of the critical elements of the proposed rule contain numerous inaccuracies and unclear or confusing terms.  Following are suggested corrections:


p. 8, first bullet point S/B “. . . Addresses performance standards for the final . . . of excess spoil and coal mine waste material.”


p. 8, second bullet point S/B “ . . . (AOC) Exceptions.  Addresses limits to exceptions from AOC restoration requirements.”

p. 8, 4th bullet point S/B “Permit Coordination.  Addresses coordination among regulatory agencies at state and federal levels.”


p. 8, 5th bullet point S/B “. . . of pollutants.  Addresses performance  bond and financial assurance requirements for long-term discharges associated with mining.”


p. 8, 6th bullet point S/B “Stream Definition.  Addresses the definitions of perennial, intermittent, and ephemeral strams.”


p. 8, 7th bullet point S/B “. . . and Release.  Addresses bonding requirements and release of bonds, to ensure that funds are available to states if needed to reclaim and restore mined lands if a mining company fails to properly reclaim lands.”


p. 8, last bullet point S/B “. . . Addresses protection and enhancement of these resources.”


p.9, first para.  Discuss Benefits as well as costs in this para.


p.9, first bullet point S/B “Provide data and analysis of economic impacts to be considered by decision makers in the SPR rulemaking process.”


p.9, second bullet point S/B “Identify major economic costs and benefits anticipated for the proposed SPR . . . “

Delete third bullet point—redundant.


P. 10, second numbered para.  This discussion does not even mention the question of whether the status quo has significant costs for coal mining areas.  I believe the rulemaking makes clear that there are such costs, because of the adverse stream impacts associated with mining under the present rules, and the costs associated with those impacts—e.g., costs associated with adverse impacts on water quality and stream-related resources such as fish and wildlife.  These costs concern, e.g., damaged water supplies, lost income and lost value of recreational water uses such as tourism, fishing, and swimming, etc.  If the RIA ignores such costs, how meaningful can it be?  Even if the author intends to postpone detailed analysis until the RIA for the final rule, there should be at least some discussion here.  And postponing such analysis until the final rule RIA would be another weakness in this RIA. 

P. 18, first para.  Delete this paragraph.  It is an inadequate and unnecessary description of why Alternate 5 is the preferred alternative.


P. 18,  The following 3 paragraphs appear to describe calculation of reductions in profit, and not reductions in output.  Please clarify why these would be calculations of reductions in coal output.

P. 19, first para.  The RIA summary appears to lack any explanation of the basis, methodology, or assumptions underlying the forecast figures in Table 8.

P. 19, second para., third line S/B “. . . 6.13% overall loss . . . due to the proposed rule’s requirements. “


p. 22, first para., first line S/B “. .. relatively similar overall . ..”


P. 27, last para., numbered 3—Delete.  OSM has concluded that there will be no unfunded mandate created by the rule.


p.28, fourth and fifth para’s—These two paragraphs set out two different definitions of “small businesses” without any explanation whether the two definitions are, e.g., for different purposes under different statutes or EO’s.  Please explain why the paragraphs use different definitions.


p. 29, second para., last sentence—Why is the most important data the corporate or enterprise data?  This is not intuitively obvious.


p. 36, numbered para’s 8 and10--   These paragraphs reverse the references to the Alternatives 5 and 2.  They cite Alternative 5 when they should refer to Alternative 2, and vice versa.  Please correct.




Please see attached.  As you'll note, I still have serious questions about the sufficiency of this RIA, as
it's described in the RIA summary.



A quick review of the 2010-12-13 draft RIA summary gave rise to the following 
comments: 
 
The summary does not address the costs of the regulatory status quo to coal mining areas, 
including the costs of the damage currently allowed by mining, to streams, biota, and the 
hydrologic balance, and related values.   
 
Similarly, the RIA summary still does not adequately address the benefits of the proposed 
rule and alternatives for the rulemaking.  The statements that, essentially, the contractor 
was not able to estimate or analyze those benefits at the proposed rule stage are simply 
unsupported and not very credible.  It seems improbable that the draft could evaluate 
costs but not benefits at the proposed rule stage.  Rather, the RIA summary gives a 
negative impression-- that the author didn’t address these impacts in time to do a 
thorough job.  Clearly there is relevant information out there.  (For example, a very 
cursory Google concerning the value of recreational stream uses produced many hits, at 
least some of which might be relevant to discussions of costs and benefits.  The results 
included materials on evaluation methodologies, as well as studies that attached specific 
values to recreational uses of streams, from ACE, USDA Forest Service, FWS, EPA, 
Natural Resources Conservation Service, etc.)  
 
The summary also does not discuss the methodology or assumptions that were used to 
develop some of the estimates of cost impacts for the alternatives.  I could not find any 
description or support for the evaluations/projection process used by the RIA task force.  
And I found no references to other parts of the RIA in which such support might be 
found.   
 
Likewise, the RIA summary still lacks any discussion, even on a general or qualitative 
basis, of the relative costs or benefits of the major rulemaking elements (such as AOC, 
sequencing and restoration of function, etc.).  Most of the summary discusses impacts of 
each alternative as a whole, on mining production, profits, and employment.  Based on 
this limited analysis, a decision maker could not tell what the key cost factors or benefit 
factors of the rulemaking are, or their relative impacts. 
 
On p. 36, numbered paragraphs 7 and 9 summarize two sets of major RIA conclusions:  
For the proposed rule, paragraph 7 asserts that there would be very large costs to 
operations, and describes no benefits for coal mining areas.  For the status quo, paragraph 
9 asserts that there are no costs for operations or coal mining areas under the status quo, 
which I believe is misleading, as discussed below concerning p. 10.  In essence, I believe 
the summary of impacts in these two paragraphs is the crux of the RIA.  And even when 
one considers these two paragraphs together with the analysis in the remainder of the 
summary, the RIA discussion of economic impacts is so incomplete as to be misleading 
and creates a strongly negative evaluation.  Overall, the draft RIA summary leaves the 
reader with the impression that the only significant economic impacts of the rulemaking 
would be high costs.  I do not know whether a more complete analysis would describe a 
less negative impact.   



In summary, I have serious questions whether this RIA could reasonably be considered 
legally sufficient, in light of all the impacts that are not addressed, and all the unanswered 
questions about the basis for the RIA conclusions.  I would welcome further discussion.   
 
 
I have the following more specific comments. [Throughout, I use S/B to mean “should 
be”.] : 
 
Cover sheet:  the name of the client is miss-spelled.  The correct name is:  United States 

Department of the Interior Office of Surface Mining. 
 
Entire draft:  References to, e.g., “proposed preferred rule alternative” are incorrect and 

confusing.  Please refer to “proposed rule” or “preferred alternative”, as 
appropriate in the context. 

 
The RIA refers to the 2008 SBZ rule as “not implemented by OSM.”  This is incorrect.  

OSM does implement the 2008 rule in federal programs and Indian lands 
programs.  However, the 2008 SBZ rule has not yet been implemented by state 
regulatory authorities.  The latter statement is the one that should be used in the 
RIA. 

 
p. 6, second  para.  Cites 13 U.S.C. inappropriately.  The correct citation format is:  “13 

U.S.C. § 9”. 
 
p.6, 5th para.  The spelled-out name for NAICS omits “Industry”. 
 
p. 7, first para, first line S/B “. . . surface coal mining operations on”   
 
p. 7, third line S/B “. . . federal lands and Indian lands, and . . .” 
 
p. 7, 3d para., 2d line:  DELETE “which will replace the 2008 Stream Buffer Zone Rule.” 
 
p. 7, 2d  bullet point:  S/B “Proposes a definition for the term . . . “ 
 
p. 7, 5th bullet point:  S/B “. . . types of water and biological sampling, locations of 

sampling, . . .” 
 
p. 8.  The descriptions of the critical elements of the proposed rule contain numerous 

inaccuracies and unclear or confusing terms.  Following are suggested 
corrections: 
 
p. 8, first bullet point S/B “. . . Addresses performance standards for the final . . . 

of excess spoil and coal mine waste material.” 
 
p. 8, second bullet point S/B “ . . . (AOC) Exceptions.  Addresses limits to 

exceptions from AOC restoration requirements.” 



 
p. 8, 4th bullet point S/B “Permit Coordination.  Addresses coordination among 

regulatory agencies at state and federal levels.” 
 
p. 8, 5th bullet point S/B “. . . of pollutants.  Addresses performance  bond and 

financial assurance requirements for long-term discharges associated with 
mining.” 

 
p. 8, 6th bullet point S/B “Stream Definition.  Addresses the definitions of 

perennial, intermittent, and ephemeral strams.” 
 
p. 8, 7th bullet point S/B “. . . and Release.  Addresses bonding requirements and 

release of bonds, to ensure that funds are available to states if needed to 
reclaim and restore mined lands if a mining company fails to properly 
reclaim lands.” 

 
p. 8, last bullet point S/B “. . . Addresses protection and enhancement of these 

resources.” 
 
p.9, first para.  Discuss Benefits as well as costs in this para. 
 
p.9, first bullet point S/B “Provide data and analysis of economic impacts to be 

considered by decision makers in the SPR rulemaking process.” 
 
p.9, second bullet point S/B “Identify major economic costs and benefits anticipated for 

the proposed SPR . . . “ 
 
Delete third bullet point—redundant. 
 
P. 10, second numbered para.  This discussion does not even mention the question of 

whether the status quo has significant costs for coal mining areas.  I believe the 
rulemaking makes clear that there are such costs, because of the adverse stream 
impacts associated with mining under the present rules, and the costs associated 
with those impacts—e.g., costs associated with adverse impacts on water quality 
and stream-related resources such as fish and wildlife.  These costs concern, e.g., 
damaged water supplies, lost income and lost value of recreational water uses 
such as tourism, fishing, and swimming, etc.  If the RIA ignores such costs, how 
meaningful can it be?  Even if the author intends to postpone detailed analysis 
until the RIA for the final rule, there should be at least some discussion here.  And 
postponing such analysis until the final rule RIA would be another weakness in 
this RIA.  

 
P. 18, first para.  Delete this paragraph.  It is an inadequate and unnecessary description 

of why Alternate 5 is the preferred alternative. 
 



P. 18,  The following 3 paragraphs appear to describe calculation of reductions in profit, 
and not reductions in output.  Please clarify why these would be calculations of 
reductions in coal output. 

 
P. 19, first para.  The RIA summary appears to lack any explanation of the basis, 

methodology, or assumptions underlying the forecast figures in Table 8. 
 
P. 19, second para., third line S/B “. . . 6.13% overall loss . . . due to the proposed rule’s 

requirements. “ 
 
p. 22, first para., first line S/B “. .. relatively similar overall . ..” 
 
P. 27, last para., numbered 3—Delete.  OSM has concluded that there will be no 

unfunded mandate created by the rule. 
 
p.28, fourth and fifth para’s—These two paragraphs set out two different definitions of 

“small businesses” without any explanation whether the two definitions are, e.g., 
for different purposes under different statutes or EO’s.  Please explain why the 
paragraphs use different definitions. 

 
p. 29, second para., last sentence—Why is the most important data the corporate or 

enterprise data?  This is not intuitively obvious. 
 
 
p. 36, numbered para’s 8 and10--   These paragraphs reverse the references to the 

Alternatives 5 and 2.  They cite Alternative 5 when they should refer to 
Alternative 2, and vice versa.  Please correct. 
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Engineering Consulting Services, Inc
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Step-By-Step Explanation of Alternative Impact on Production (Metrics) 


 


Step 1: Baseline Data: 


The baseline data comes from the 2008 DOE/EIA production reports as shown in the following table: 
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Step 2: Production Losses (Tons): 


This preliminary approach to the quantification of the impact of the implementation of the various 


alternatives on the regional production was based on an informal elicitation process in which Steve 


Gardner, Doug Mynear, Joe Zaluski, John Morgan and I, estimated the tons that would be lost at each 


region.   


The elicitation process is a method of subjective probabilities in which an expert or experts are asked to 


estimate various behaviors and likelihoods regarding specific model variables or scenarios.  This method 


has seen increasing usage in environmental risk assessment and is used by EPA (EPA/630/R-97/001, 


March 1997) 


Expert elicitation can be informal or formal. Informal elicitation methods include self assessment, 


brainstorming, causal elicitation (without structured efforts to control biases), and taped group 


discussions between the project staff and selected experts. 


Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory 


Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; 


Taylor and Burmaster; 1993) and are considerably more elaborate and expensive than informal 


methods. 


Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and experience in the 


subject area resulting in superior knowledge in the field, (2) access to relevant information, (3) an ability 


to process and effectively use the information, and (4) is recognized by his or her peers or those 


conducting the study as qualified to provide judgments about assumptions, models, and model 


parameters at the level of detail required.  Therefore, the individual who participated in the elicitation 


process, as mentioned above, are experts and, therefore, the described elicitation process is valid. 


A more detailed analysis would require a formal elicitation process through which probabilistic ranges of 


impact would be defined by the experts. Those ranges would then be used to build a stochastic 


prediction model (Monte Carlo simulation). 


The following table shows the estimated losses (tons) corresponding to the implementation of 


Alternative 4 as estimated during the informal elicitation process: 
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Step 2: Production Losses (Tons) (Part 2): 
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Step 3: Energy Losses (Btu): 


The lost tons were converted into energy, by multiplying them by the typical heat content of the coals 


from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are shown in the 


following table: 


 


For example, the implementation of Alternative 4 in the Appalachian Region would cause the loss of 


16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 million tons of 


surface coal).  Since the typical heat content of coal from that region is 24.61 million Btu per ton, then 


the corresponding energy loss would be 16.48 MM ton x 24.61 MM Btu/ton = 405.57 Trillion Btu (27.24 


Trillion Btu from underground coal and 378.34 Trillion Btu from surface coal).  


Applying the same principle to all the regions, the final estimated nationwide impact of the application 


of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from underground coal and 449.10 


Trillion Btu from surface coal).  
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Step 4: Summary of Losses (tons and Btu): 


 


The following table summarizes the losses described in steps 2 and 3. 


 


 


 


It can be observed that some mining methods and/or regions were not affected by the implementation 


of this Alternative (shaded in green).  These are called “unaffected areas” and the production from those 


“unaffected areas” is called “unaffected production”. 


The coal necessary to make up the energy losses caused by this Alternative will come from the 


“unaffected areas”. 
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Step 5:  Apportioning of Make-up Energy: 


 


As mentioned in step 4, the additional coal required to make up the energy losses will come from the 


unaffected areas.  For this analysis, it has been considered that each unaffected area will contribute to 


the energy make-up, proportionally to its current production. 


As observed in the following table, the Northern Rocky Mountains Region is an “unaffected area”, with 


an “unaffected production of 63 Trillion Btu from underground mining and 9,221 Trillion Btu from 


Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures are the result of multiplying 


the “unaffected production” (tonnage) by the typical heat content of coal coming from that region: 


3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production) 


538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production) 


63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu 


As shown in the table, the total unaffected production would reach 10,766 Trillion Btu. 


Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky Mountains Region 


represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 10,766 Btu = 85.65%), then 


it is assumed that 85.65% of the lost energy will come from that region.  Similarly, since the 1,450 Btu of 


underground unaffected production from the Illinois Basin Region represent 13.47% of the national 


unaffected production, it is assumed that the same percentage of the lost energy will come from that 


region, and so on. 


 


In this case, 14.4% of the make-up energy will come from underground operations and the remaining 


85.86% will come from surface mines. 
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Step 6:  Apportioning of Make-up Energy (part 2: 


 


The following table shows how the lost energy is distributed among the unaffected regions.  


For example, since the apportioning exercised described in step 5 indicates that 85.65% of the lost 


energy will come from surface operations, in the Northern Rocky Mountains Region, then additional 452 


Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 Trillion Btu). 
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Step 7:  Calculation of Required Additional Coal Production: 


The following table shows the additional coal production required to make-up the calculated energy 


losses. 


The necessary apportioned energy contribution of each region, as calculated in step 6, is divided by the 


typical heat content for coals form those regions, in order to calculate the necessary tons of coal. 


For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region that will 


have to be produced, represent an additional production of 26.4 Million tons (452 Trillion Btu ÷ 17.13 


Million Btu = 26.4 Million tons). 


The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected areas, in 


order to compensate the calculated energy losses. 


 


 


As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 


Million tons from unaffected areas are required. 
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Step 8:  Calculation of Required Production Increases (percentage): 


The following table shows the required increase of production (percentage) for each unaffected region; 


how much the current production of those areas would need to be increased, in order to obtain the 


necessary tons to make-up the estimated energy losses. 


For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be required to 


come from the Northern Rocky Mountains Region.  Since the current underground production of that 


region is 3.67 Million tons (as indicated in the baseline data), the additional requirement represents an 


increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 4.91%). 
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Step 9:  Calculation of Final Production Table: 


The following table shows the final production distribution, reflecting the production shifts 


corresponding to the implementation of this alternative. 


In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order to 


provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million tons of coal 


less (1,170 Million tons under Alternative 1). 


 


 


 






Prod & Losses

		Curent Coal Production and Estimate of Tonnage and Energy Losses (All Alternatives)





										CURRENT PRODUCTION								TONNAGE LOSSES																								ENERGY LOSSES

										Alternative 1								Alternative 2						Alternative 3						Alternative 4						Alternative 5						Alternative 2						Alternative 3						Alternative 4						Alternative 5

		Region		States		Number of Mines		Heat Content 		Underground		Surface		Total Production		Total		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Total

								 (MM Btu / Ton) 		(MM ton)		(MM ton)		(MM ton)		(Trillion Btu)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)

		N Rocky Mountain / Great Plains		Wyoming 		20		17.13		3.50		464.14		467.64		8,009.11		- 0		464.14		464.14		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		7,949.17		7,949.17		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				Montana 		6				0.17		44.62		44.79		767.01		- 0		44.62		44.62		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		764.14		764.14		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				North Dakota 		4				- 0		29.63		29.63		507.41		- 0		29.63		29.63		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		507.41		507.41		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

										3.67		538.39		542.06		9,283.53		- 0		538.39		538.39		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		9,220.71		9,220.71		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Appalachian Basin		West Virginia		301		24.61		88.37		69.41		157.78		3,882.22		- 0		69.41		69.41		- 0		35.41		35.41		0.37		7.41		7.78		0.37		21.91		22.28		- 0		1,707.85		1,707.85		- 0		871.26		871.26		9.08		182.30		191.38		9.08		539.08		548.16

				Kentucky - East		446				44.14		46.12		90.26		2,220.88		- 0		46.12		46.12		- 0		22.12		22.12		0.14		4.12		4.26		- 0		19.12		19.12		- 0		1,134.71		1,134.71		- 0		544.18		544.18		3.52		101.28		104.80		- 0		470.36		470.36

				Pennsylvania		266				53.32		12.10		65.41		1,609.53		- 0		12.10		12.10		- 0		5.10		5.10		- 0		2.10		2.10		- 0		3.10		3.10		- 0		297.60		297.60		- 0		125.37		125.37		- 0		51.55		51.55		- 0		76.15		76.15

				Ohio 		48				17.05		9.20		26.25		645.92		- 0		9.20		9.20		- 0		4.20		4.20		0.05		0.20		0.25		- 0		1.20		1.20		- 0		226.32		226.32		- 0		103.29		103.29		1.30		4.87		6.18		- 0		29.48		29.48

				Virginia 		114				15.81		8.91		24.71		608.08		- 0		8.91		8.91		- 0		3.91		3.91		- 0		0.91		0.91		- 0		0.91		0.91		- 0		219.16		219.16		- 0		96.13		96.13		- 0		22.32		22.32		- 0		22.32		22.32

				Maryland 		21				0.75		2.11		2.86		70.37		- 0		2.11		2.11		- 0		1.11		1.11		0.25		0.11		0.36		- 0		0.61		0.61		- 0		51.84		51.84		- 0		27.24		27.24		6.23		2.63		8.86		- 0		14.94		14.94

				Tennessee 		23				0.79		1.54		2.33		57.40		- 0		1.54		1.54		- 0		1.04		1.04		0.29		0.54		0.83		- 0		1.04		1.04		- 0		37.99		37.99		- 0		25.69		25.69		7.11		13.39		20.50		- 0		25.69		25.69

										220.23		149.38		369.61		9,094.40		- 0		149.38		149.38		- 0		72.88		72.88		1.11		15.38		16.48		0.37		47.88		48.24		- 0		3,675.49		3,675.49		- 0		1,793.16		1,793.16		27.24		378.34		405.57		9.08		1,178.02		1,187.10

		Illinois Basin		Indiana 		30		22.44		12.22		23.67		35.89		805.37		- 0		23.67		23.67		- 0		3.67		3.67		- 0		1.67		1.67		- 0		3.67		3.67		- 0		531.11		531.11		- 0		82.35		82.35		- 0		37.47		37.47		- 0		82.35		82.35

				Illinois 		19				27.06		5.86		32.92		738.61		- 0		5.86		5.86		- 0		1.86		1.86		- 0		- 0		- 0		- 0		1.86		1.86		- 0		131.55		131.55		- 0		41.80		41.80		- 0		- 0		- 0		- 0		41.80		41.80

				Kentucky - West		23				25.33		4.73		30.06		674.58		- 0		4.73		4.73		- 0		2.73		2.73		- 0		- 0		- 0		- 0		1.73		1.73		- 0		106.20		106.20		- 0		61.32		61.32		- 0		- 0		- 0		- 0		38.89		38.89

										64.61		34.27		98.88		2,218.56		- 0		34.27		34.27		- 0		8.27		8.27		- 0		1.67		1.67		- 0		7.27		7.27		- 0		768.86		768.86		- 0		185.47		185.47		- 0		37.47		37.47		- 0		163.03		163.03

		Colorado Plateau		Colorado 		12		21.47		24.37		7.66		32.03		687.76		- 0		7.66		7.66		- 0		0.66		0.66		- 0		0.66		0.66		- 0		0.66		0.66		- 0		164.46		164.46		- 0		14.15		14.15		- 0		14.15		14.15		- 0		14.15		14.15

				New Mexico 		5				7.05		18.60		25.65		550.68		- 0		18.60		18.60		- 0		0.60		0.60		0.05		0.60		0.65		0.05		0.60		0.65		- 0		399.38		399.38		- 0		12.86		12.86		0.99		12.86		13.85		0.99		12.86		13.85

				Arizona 		1				- 0		8.03		8.03		172.32		- 0		8.03		8.03		- 0		0.03		0.03		- 0		0.03		0.03		- 0		0.03		0.03		- 0		172.32		172.32		- 0		0.54		0.54		- 0		0.54		0.54		- 0		0.54		0.54

				Utah 		9				24.37		- 0		24.37		523.19		- 0		- 0		- 0		- 0		- 0		- 0		2.37		- 0		2.37		0.37		- 0		0.37		- 0		- 0		- 0		- 0		- 0		- 0		50.78		- 0		50.78		7.84		- 0		7.84

										55.78		34.28		90.06		1,933.96		- 0		34.28		34.28		- 0		1.28		1.28		2.41		1.28		3.69		0.41		1.28		1.69		- 0		736.16		736.16		- 0		27.55		27.55		51.77		27.55		79.32		8.83		27.55		36.38

		Gulf Region		Texas 		11		13.15		- 0		39.02		39.02		512.98		- 0		39.02		39.02		- 0		36.02		36.02		- 0		- 0		- 0		- 0		9.02		9.02		- 0		512.98		512.98		- 0		473.54		473.54		- 0		- 0		- 0		- 0		118.55		118.55

				Alabama 		59				12.28		8.33		20.61		270.98		- 0		8.33		8.33		- 0		1.33		1.33		- 0		0.33		0.33		- 0		1.33		1.33		- 0		109.52		109.52		- 0		17.49		17.49		- 0		4.34		4.34		- 0		17.49		17.49

				Louisiana 		2				- 0		3.84		3.84		50.53		- 0		3.84		3.84		- 0		1.84		1.84		- 0		- 0		- 0		- 0		0.84		0.84		- 0		50.53		50.53		- 0		24.23		24.23		- 0		- 0		- 0		- 0		11.08		11.08

				Mississippi 		1				- 0		2.84		2.84		37.37		- 0		2.84		2.84		- 0		1.84		1.84		- 0		- 0		- 0		- 0		0.84		0.84		- 0		37.37		37.37		- 0		24.22		24.22		- 0		- 0		- 0		- 0		11.07		11.07

				Arkansas 		2				0.00		0.07		0.07		0.91		0.00		0.07		0.07		0.00		0.07		0.07		0.00		0.07		0.07		0.00		0.07		0.07		0.03		0.88		0.91		0.03		0.88		0.91		0.03		0.88		0.91		0.03		0.88		0.91

										12.28		54.10		66.38		872.76		0.00		54.10		54.10		0.00		41.10		41.10		0.00		0.40		0.40		0.00		12.10		12.10		0.03		711.27		711.30		0.03		540.35		540.38		0.03		5.22		5.25		0.03		159.07		159.10

		Other Western Interior		Oklahoma 		7		22.74		0.44		1.02		1.46		33.29		0.44		1.02		1.46		0.44		1.02		1.46		- 0		0.02		0.02		0.44		1.02		1.46		10.03		23.26		33.29		10.03		23.26		33.29		- 0		0.52		0.52		10.03		23.26		33.29

				Missouri 		2				- 0		0.25		0.25		5.62		- 0		0.25		0.25		- 0		0.25		0.25		- 0		- 0		- 0		- 0		0.25		0.25		- 0		5.62		5.62		- 0		5.62		5.62		- 0		- 0		- 0		- 0		5.62		5.62

				Kansas 		2				- 0		0.23		0.23		5.21		- 0		0.23		0.23		- 0		0.23		0.23		- 0		- 0		- 0		- 0		0.23		0.23		- 0		5.21		5.21		- 0		5.21		5.21		- 0		- 0		- 0		- 0		5.21		5.21

										0.44		1.50		1.94		44.12		0.44		1.50		1.94		0.44		1.50		1.94		- 0		0.02		0.02		0.44		1.50		1.94		10.03		34.09		44.12		10.03		34.09		44.12		- 0		0.52		0.52		10.03		34.09		44.12

		Northwest		Alaska 		1		15.48		- 0		1.48		1.48		22.86		- 0		1.48		1.48		- 0		0.48		0.48		- 0		- 0		- 0		- 0		0.48		0.48		- 0		22.86		22.86		- 0		7.38		7.38		- 0		- 0		- 0		- 0		7.38		7.38

				Washington 		-				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

										- 0		1.48		1.48		22.86		- 0		1.48		1.48		- 0		0.48		0.48		- 0		- 0		- 0		- 0		0.48		0.48		- 0		22.86		22.86		- 0		7.38		7.38		- 0		- 0		- 0		- 0		7.38		7.38

		TOTAL								357.01		813.39		1,170.40		23,470.19		0.44		813.39		813.83		0.44		125.50		125.94		3.52		18.75		22.27		1.22		70.50		71.72		10.05		15,169.45		15,179.50		10.05		2,588.00		2,598.06		79.04		449.10		528.14		27.96		1,569.15		1,597.11
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Energy Balance Model

		Alternative 1 (Baseline Data)



				Production (Million Short Tons)

		Region		Underground		Surface		Total		Heat Content (Trillion Btu)		Heat Content  (Million Btu per Short Ton) 

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		9,284		17.13

		Appalachian Basin		220.23		149.38		369.61		9,094		24.61

		Illinois Basin		64.61		34.27		98.88		2,219		22.44

		Colorado Plateau		55.78		34.28		90.06		1,934		21.47

		Gulf Region		12.28		54.10		66.38		873		13.15

		Other Western Interior		0.44		1.50		1.94		44		22.74

		Northwest		- 0		1.48		1.48		23		15.48

		Total		357.01		813.39		1,170.40		23,470

		Alternative 2 (Hypothetical)



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground*		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		9,221		63		- 0		63		0.77%		0.00%		117		- 0		117		6.8		- 0		6.8		186.73%		0.00%		11		- 0		11

		Appalachian Basin		- 0		149.38		149.38		3,675		5,419		- 0		5,419		66.66%		0.00%		10,119		- 0		10,119		411.2		- 0		411.2		186.73%		0.00%		631		- 0		631

		Illinois Basin		- 0		34.27		34.27		769		1,450		- 0		1,450		17.83%		0.00%		2,707		- 0		2,707		120.6		- 0		120.6		186.73%		0.00%		185		- 0		185

		Colorado Plateau		- 0		34.28		34.28		736		1,198		- 0		1,198		14.73%		0.00%		2,237		- 0		2,237		104.2		- 0		104.2		186.73%		0.00%		160		- 0		160

		Gulf Region		0.00		54.10		54.10		711		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		- 0		12

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		1.48		1.48		23		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Total		0.44		813.39		813.83		15,180		8,129		- 0		8,129		100.00%		0.00%		15,180		- 0		15,180		642.9		- 0		642.9						999		- 0		999

																																		* Note: The required increase in production indicates the impossibility of meeting

																																		the nation's energy requirements.

		Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)																																																										- 0



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground*		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		9,221		63		- 0		63		0.77%		0.00%		16		- 0		16		0.9		- 0		0.9		25.00%		0.00%		5		- 0		5

		Appalachian Basin		- 0		149.38		149.38		3,675		5,419		- 0		5,419		66.66%		0.00%		1,355		- 0		1,355		55.1		- 0		55.1		25.00%		0.00%		275		- 0		275

		Illinois Basin		- 0		34.27		34.27		769		1,450		- 0		1,450		17.83%		0.00%		362		- 0		362		16.2		- 0		16.2		25.00%		0.00%		81		- 0		81

		Colorado Plateau		- 0		34.28		34.28		736		1,198		- 0		1,198		14.73%		0.00%		299		- 0		299		13.9		- 0		13.9		25.00%		0.00%		70		- 0		70

		Gulf Region		0.00		54.10		54.10		711		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		- 0		12

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		1.48		1.48		23		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Total		0.44		813.39		813.83		15,180		8,129		- 0		8,129		100.00%		0.00%		2,032		- 0		2,032		86.1		- 0		86.1						443		- 0		443

																										13,147								* Note: Increasing the current production level 25% would represent approx. 13%

																										Deficit								of the energy loss, leaving a deficit of 13,137 Million BTU to be covered with other 

																																		energy sources.

		Alternative 3



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.36%		53.15%		9		1,381		1,390		0.5		80.6		81.2		14.97%		14.97%		4		619		623

		Appalachian Basin		- 0		72.88		72.88		1,793		5,419		- 0		5,419		31.23%		0.00%		811		- 0		811		33.0		- 0		33.0		14.97%		0.00%		253		77		330

		Illinois Basin		- 0		8.27		8.27		185		1,450		- 0		1,450		8.36%		0.00%		217		- 0		217		9.7		- 0		9.7		14.97%		0.00%		74		26		100

		Colorado Plateau		- 0		1.28		1.28		28		1,198		- 0		1,198		6.90%		0.00%		179		- 0		179		8.4		- 0		8.4		14.97%		0.00%		64		33		97

		Gulf Region		0.00		41.10		41.10		540		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		13		25

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		0.48		0.48		7		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		1		1

		Total		0.44		125.50		125.94		2,598		8,129		9,221		17,350		46.85%		53.15%		1,217		1,381		2,598		51.6		80.6		132.2						408		769		1,177





		Alternative 4



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.58%		85.65%		3		452		455		0.2		26.4		26.6		4.91%		4.91%		4		565		569

		Appalachian Basin		1.11		15.38		16.48		406		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		219		134		353

		Illinois Basin		- 0		1.67		1.67		37		1,450		- 0		1,450		13.47%		0.00%		71		- 0		71		3.2		- 0		3.2		4.91%		0.00%		68		33		100

		Colorado Plateau		2.41		1.28		3.69		79		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		53		33		86

		Gulf Region		0.00		0.40		0.40		5		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		54		66

		Other Western Interior		- 0		0.02		0.02		1		10		- 0		10		0.09%		0.00%		0		- 0		0		0.0		- 0		0.0		4.91%		0.00%		0		1		2

		Northwest		- 0		- 0		- 0		- 0		- 0		23		23		0.00%		0.21%		- 0		1		1		- 0		0.1		0.1		0.00%		4.91%		- 0		2		2

		Total		3.52		18.75		22.27		528		1,523		9,244		10,766		14.14%		85.86%		75		453		528		3.4		26.5		29.9						357		821		1,178





		Alternative 5



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.59%		85.91%		9		1,372		1,381		0.5		80.1		80.7		14.88%		14.88%		4		618		623

		Appalachian Basin		0.37		47.88		48.24		1,187		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		220		102		321

		Illinois Basin		- 0		7.27		7.27		163		1,450		- 0		1,450		13.51%		0.00%		216		- 0		216		9.6		- 0		9.6		14.88%		0.00%		74		27		101

		Colorado Plateau		0.41		1.28		1.69		36		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		55		33		88

		Gulf Region		0.00		12.10		12.10		159		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		42		54

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		0.48		0.48		7		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		1		1

		Total		1.22		70.50		71.72		1,597		1,513		9,221		10,733		14.09%		85.91%		225		1,372		1,597		10.2		80.1		90.3						366		823		1,189
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Summary

		Summary of Impacts on Regional Production 

		All Alternatives





								Production (Million Short Tons)

				Region				Underground (Million Tons)		Surface (Million Tons)		Total (Million Tons)		Heat Content (Trillion Btu)

		Alternative 1		1		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		9,284

				2		Appalachian Basin		220.23		149.38		369.61		9,094

				3		Illinois Basin		64.61		34.27		98.88		2,219

				4		Colorado Plateau		55.78		34.28		90.06		1,934

				5		Gulf Region		12.28		54.10		66.38		873

				6		Other Western Interior		0.44		1.50		1.94		44

				7		Northwest		- 0		1.48		1.48		23

						Total		357.01		813.39		1,170.40		23,470



		Alternative 2  (Hypothetical)		1		Northern Rocky Mountains and Great Plains		10.52		- 0		10.52		180

				2		Appalachian Basin		631.46		- 0		631.46		15,538

				3		Illinois Basin		185.25		- 0		185.25		4,157

				4		Colorado Plateau		159.94		- 0		159.94		3,434

				5		Gulf Region		12.28		- 0		12.28		161

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		- 0		- 0		- 0

						Total		999.45		- 0		999.45		23,470



		Alternative 2  (Realistic)		1		Northern Rocky Mountains and Great Plains		4.59		- 0		4.59		79

				2		Appalachian Basin		275.29		- 0		275.29		6,774

				3		Illinois Basin		80.76		- 0		80.76		1,812

				4		Colorado Plateau		69.73		- 0		69.73		1,497

				5		Gulf Region		12.28		- 0		12.28		161

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		- 0		- 0		- 0

						Total		442.64		- 0		442.64		10,323



		Alternative 3		1		Northern Rocky Mountains and Great Plains		4.22		619.01		623.22		10,674

				2		Appalachian Basin		253.21		76.50		329.71		8,113

				3		Illinois Basin		74.28		26.00		100.28		2,250

				4		Colorado Plateau		64.13		33.00		97.13		2,086

				5		Gulf Region		12.28		13.00		25.28		332

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		1.00		1.00		15

						Total		408.13		768.51		1,176.63		23,470



		Alternative 4		1		Northern Rocky Mountains and Great Plains		3.85		564.80		568.65		9,739

				2		Appalachian Basin		219.12		134.00		353.12		8,689

				3		Illinois Basin		67.78		32.60		100.37		2,252

				4		Colorado Plateau		53.37		33.00		86.37		1,855

				5		Gulf Region		12.28		53.70		65.98		868

				6		Other Western Interior		0.46		1.48		1.94		44

				7		Northwest		- 0		1.55		1.55		24

						Total		356.86		821.12		1,177.99		23,470



		Alternative 5		1		Northern Rocky Mountains and Great Plains		4.21		618.50		622.71		10,665

				2		Appalachian Basin		219.86		101.50		321.36		7,907

				3		Illinois Basin		74.22		27.00		101.22		2,271

				4		Colorado Plateau		55.37		33.00		88.37		1,898

				5		Gulf Region		12.28		42.00		54.28		714

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		1.00		1.00		15

						Total		365.95		823.00		1,188.95		23,470

								Underground		Surface		Total
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UGTons



 Underground Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	3.6680000000000001	220.23099999999997	64.608999999999995	55.780999999999999	12.283000000000001	0.441	0	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.585	275.28874999999994	80.76124999999999	69.726249999999993	12.281000000000001	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10.517166409174127	631.46294314580871	185.2518005807882	159.93949276721426	12.281000000000001	0	0	Alternative 3	4.2172628514459207	253.20938250730273	74.283842848710322	64.133898341468068	12.281000000000001	0	0	Alternative 4	3.847935098320213	219.12399999999997	67.778418420766258	53.37	12.281000000000001	0.46263341830949123	0	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.2137986034701829	219.86199999999997	74.222822783970827	55.37	12.281000000000001	0	0	Regions

Production (Million ton)



Surf Tons



Surface Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	538.38699999999994	149.37600000000003	34.265999999999998	34.283000000000001	54.098999999999997	1.4990000000000001	1.4770000000000001	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Il	linois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	0	0	0	0	0	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	0	0	0	0	0	0	0	Alternative 3	619.00749585643803	76.500000000000043	26	33	13	0	1	Alternative 4	564.79777365848531	134.00000000000003	32.595999999999997	33	53.701999999999998	1.4760000000000002	1.5494547819571851	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	618.49901546524018	101.50000000000004	27	33	42	0	1	Regions

Production (Million ton)



Total Tons



 Total Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	542.05499999999995	369.60699999999997	98.875	90.063999999999993	66.382000000000005	1.9400000000000002	1.4770000000000001	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalach	ian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.585	275.28874999999994	80.76124999999999	69.726249999999993	12.281000000000001	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10.517166409174127	631.46294314580871	185.2518005807882	159.93949276721426	12.281000000000001	0	0	Alternative 3	623.22475870788389	329.70938250730279	100.28384284871032	97.133898341468068	25.280999999999999	0	1	Alternative 4	568.64570875680556	353.12400000000002	100.37441842076626	86.37	65.983000000000004	1.9386334183094913	1.5494547819571851	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	622.71281406871037	321.36200000000002	101.22282278397083	88.37	54.280999999999999	0	1	Regions

Production (Million ton)



Total Energy (Reg)



 Total Energy

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	9283.5349605442771	9094.4011957065231	2218.5555068560234	1933.955967325194	872.76237393939391	44.115600000000001	22.863959999999999	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalac	hian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	78.525256282287813	6773.6442685461961	1812.1195036973552	1497.2408206021087	161.46537787878788	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	180.12283263770271	15537.523221122987	4156.676635484213	3434.4014972477212	161.46537787878788	0	0	Alternative 3	10673.693325845925	8112.6964654621652	2250.1670978578036	2085.7688124782485	332.38386272727269	0	15.479999999999999	Alternative 4	9738.9422058781565	8688.8271267391337	2252.1994309467677	1854.6342256381799	867.5164912121212	44.084523932357833	23.985560024697225	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10664.925477646701	7907.3041285869595	2271.2359130911741	1897.5804853496118	713.66355969696963	0	15.479999999999999	Regions

Energy  (Trillion Btu)



UG Prod by Alt



Underground Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	357.01299999999998	442.64224999999988	999.45240290298523	408.12538654892705	356.86398693739596	365.94962138744103	Alternative

Production (Million ton)




Surf Prod by Alt 



Surface Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	813.38699999999994	0	0	768.50749585643803	821.12122844044245	822.99901546524018	Alternative

Production (Million ton)




Total Tons Alt+Method



Total Production

By Mining Method

Alternative 1	Underground	Surface	Total	357.01299999999998	813.38699999999994	1170.4000000000001	Alternative 2 (Realistic)	Underground	Surface	Total	442.64224999999988	0	442.64224999999988	Alternative 2 (Hypo	thetical)	Underground	Surface	Total	999.45240290298523	0	999.45240290298523	Alternative 3	408.12538654892705	768.50749585643803	1176.6328824053649	Alternative 4	356.86398693739596	821.12122844044245	1177.9852153778386	Alternative 5	Underground	Surface	Total	365.94962138744	103	822.99901546524018	1188.9486368526809	Mining Method

Production (Million ton)



Total Tons Alt



Total Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	1170.4000000000001	442.64224999999988	999.45240290298523	1176.6328824053649	1177.9852153778386	1188.9486368526809	Alternative

Production (Million ton)




Total Energy (ALT)



Total Energy

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	23470.189564371409	10322.995227006737	23470.189564371409	23470.189564371416	23470.189564371409	23470.189564371416	Alternative

Energy Production (Trillion Btu)





 
From: Edmundo Laporte [mailto:elaporte@engrservices.com] 
Sent: Thursday, December 02, 2010 5:09 PM
To: John Maxwell
Subject: Metrics
 
John:
 
I am enclosing the latest version of our impact model on all the alternatives.
 
I am also sending a step-by-step explanation on how the model works and the methodology we
used.
 
Should you require further explanations, do not hesitate to contact us.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director of Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the
receipt, use, benefit, and information of the intended recipient, and is furthermore the private
property of ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended
recipient, you are hereby notified that review, disclosure, copying, distribution, or the taking
of action in reliance to the contents of this electronic mail and any documents or other
materials attached hereto is strictly prohibited, and may result in legal liability on your part. If
you have received this electronic mail in error, please notify the sender and Engineering
Consulting Services, Inc. immediately to arrange for its destruction or you may return this
electronic mail to us. 

If this electronic mail and any documents and materials attached hereto relate to any
government project or contract, the electronic mail and said attachments are considered to be
*FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.

file:////c/elaporte@engrservices.com
http://www.engrservices.com/
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Step-By-Step Explanation of Alternative Impact on Production (Metrics) 

 

Step 1: Baseline Data: 

The baseline data comes from the 2008 DOE/EIA production reports as shown in the following table: 
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Step 2: Production Losses (Tons): 

This preliminary approach to the quantification of the impact of the implementation of the various 

alternatives on the regional production was based on an informal elicitation process in which Steve 

Gardner, Doug Mynear, Joe Zaluski, John Morgan and I, estimated the tons that would be lost at each 

region.   

The elicitation process is a method of subjective probabilities in which an expert or experts are asked to 

estimate various behaviors and likelihoods regarding specific model variables or scenarios.  This method 

has seen increasing usage in environmental risk assessment and is used by EPA (EPA/630/R-97/001, 

March 1997) 

Expert elicitation can be informal or formal. Informal elicitation methods include self assessment, 

brainstorming, causal elicitation (without structured efforts to control biases), and taped group 

discussions between the project staff and selected experts. 

Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory 

Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; 

Taylor and Burmaster; 1993) and are considerably more elaborate and expensive than informal 

methods. 

Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and experience in the 

subject area resulting in superior knowledge in the field, (2) access to relevant information, (3) an ability 

to process and effectively use the information, and (4) is recognized by his or her peers or those 

conducting the study as qualified to provide judgments about assumptions, models, and model 

parameters at the level of detail required.  Therefore, the individual who participated in the elicitation 

process, as mentioned above, are experts and, therefore, the described elicitation process is valid. 

A more detailed analysis would require a formal elicitation process through which probabilistic ranges of 

impact would be defined by the experts. Those ranges would then be used to build a stochastic 

prediction model (Monte Carlo simulation). 

The following table shows the estimated losses (tons) corresponding to the implementation of 

Alternative 4 as estimated during the informal elicitation process: 
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Step 2: Production Losses (Tons) (Part 2): 
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Step 3: Energy Losses (Btu): 

The lost tons were converted into energy, by multiplying them by the typical heat content of the coals 

from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are shown in the 

following table: 

 

For example, the implementation of Alternative 4 in the Appalachian Region would cause the loss of 

16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 million tons of 

surface coal).  Since the typical heat content of coal from that region is 24.61 million Btu per ton, then 

the corresponding energy loss would be 16.48 MM ton x 24.61 MM Btu/ton = 405.57 Trillion Btu (27.24 

Trillion Btu from underground coal and 378.34 Trillion Btu from surface coal).  

Applying the same principle to all the regions, the final estimated nationwide impact of the application 

of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from underground coal and 449.10 

Trillion Btu from surface coal).  
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Step 4: Summary of Losses (tons and Btu): 

 

The following table summarizes the losses described in steps 2 and 3. 

 

 

 

It can be observed that some mining methods and/or regions were not affected by the implementation 

of this Alternative (shaded in green).  These are called “unaffected areas” and the production from those 

“unaffected areas” is called “unaffected production”. 

The coal necessary to make up the energy losses caused by this Alternative will come from the 

“unaffected areas”. 
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Step 5:  Apportioning of Make-up Energy: 

 

As mentioned in step 4, the additional coal required to make up the energy losses will come from the 

unaffected areas.  For this analysis, it has been considered that each unaffected area will contribute to 

the energy make-up, proportionally to its current production. 

As observed in the following table, the Northern Rocky Mountains Region is an “unaffected area”, with 

an “unaffected production of 63 Trillion Btu from underground mining and 9,221 Trillion Btu from 

Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures are the result of multiplying 

the “unaffected production” (tonnage) by the typical heat content of coal coming from that region: 

3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production) 

538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production) 

63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu 

As shown in the table, the total unaffected production would reach 10,766 Trillion Btu. 

Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky Mountains Region 

represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 10,766 Btu = 85.65%), then 

it is assumed that 85.65% of the lost energy will come from that region.  Similarly, since the 1,450 Btu of 

underground unaffected production from the Illinois Basin Region represent 13.47% of the national 

unaffected production, it is assumed that the same percentage of the lost energy will come from that 

region, and so on. 

 

In this case, 14.4% of the make-up energy will come from underground operations and the remaining 

85.86% will come from surface mines. 
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Step 6:  Apportioning of Make-up Energy (part 2: 

 

The following table shows how the lost energy is distributed among the unaffected regions.  

For example, since the apportioning exercised described in step 5 indicates that 85.65% of the lost 

energy will come from surface operations, in the Northern Rocky Mountains Region, then additional 452 

Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 Trillion Btu). 
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Step 7:  Calculation of Required Additional Coal Production: 

The following table shows the additional coal production required to make-up the calculated energy 

losses. 

The necessary apportioned energy contribution of each region, as calculated in step 6, is divided by the 

typical heat content for coals form those regions, in order to calculate the necessary tons of coal. 

For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region that will 

have to be produced, represent an additional production of 26.4 Million tons (452 Trillion Btu ÷ 17.13 

Million Btu = 26.4 Million tons). 

The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected areas, in 

order to compensate the calculated energy losses. 

 

 

As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 

Million tons from unaffected areas are required. 
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Step 8:  Calculation of Required Production Increases (percentage): 

The following table shows the required increase of production (percentage) for each unaffected region; 

how much the current production of those areas would need to be increased, in order to obtain the 

necessary tons to make-up the estimated energy losses. 

For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be required to 

come from the Northern Rocky Mountains Region.  Since the current underground production of that 

region is 3.67 Million tons (as indicated in the baseline data), the additional requirement represents an 

increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 4.91%). 
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Step 9:  Calculation of Final Production Table: 

The following table shows the final production distribution, reflecting the production shifts 

corresponding to the implementation of this alternative. 

In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order to 

provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million tons of coal 

less (1,170 Million tons under Alternative 1). 
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Curent Coal Production and Estimate of Tonnage and Energy Losses (All Alternatives)

Region States Heat Content Underground Surface Total Production Total Underground Surface Production Underground Surface Production Underground Surface Production Underground Surface
 (MM Btu / Ton) (MM ton) (MM ton) (MM ton) (Trillion Btu) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton)

N Rocky Mountain / Great Plains Wyoming 20                          3.50                      464.14                      467.64                   8,009.11 -                          464.14                    464.14                    -                          -                          -                          -                          -                          -                          -                          
Montana 6                          0.17                        44.62                        44.79                      767.01 -                          44.62                      44.62                      -                          -                          -                          -                          -                          -                          -                          
North Dakota 4                              -                          29.63                        29.63                      507.41 -                          29.63                      29.63                      -                          -                          -                          -                          -                          -                          -                          

                         3.67                      538.39                      542.06                   9,283.53 -                              538.39                       538.39                       -                              -                              -                              -                              -                              -                              -                              -                              
Appalachian Basin West Virginia 301                              88.37                              69.41                      157.78                   3,882.22 -                          69.41                      69.41                      -                          35.41                      35.41                      0.37                        7.41                        7.78                        0.37                        21.91                      

Kentucky - East 446                        44.14                        46.12                        90.26                   2,220.88 -                          46.12                      46.12                      -                          22.12                      22.12                      0.14                        4.12                        4.26                        -                          19.12                      
Pennsylvania 266                        53.32                        12.10                        65.41                   1,609.53 -                          12.10                      12.10                      -                          5.10                        5.10                        -                          2.10                        2.10                        -                          3.10                        
Ohio 48                        17.05                          9.20                        26.25                      645.92 -                          9.20                        9.20                        -                          4.20                        4.20                        0.05                        0.20                        0.25                        -                          1.20                        
Virginia 114                        15.81                          8.91                        24.71                      608.08 -                          8.91                        8.91                        -                          3.91                        3.91                        -                          0.91                        0.91                        -                          0.91                        
Maryland 21                          0.75                          2.11                          2.86                        70.37 -                          2.11                        2.11                        -                          1.11                        1.11                        0.25                        0.11                        0.36                        -                          0.61                        
Tennessee 23                          0.79                          1.54                          2.33                        57.40 -                          1.54                        1.54                        -                          1.04                        1.04                        0.29                        0.54                        0.83                        -                          1.04                        

                     220.23                      149.38                      369.61                   9,094.40 -                              149.38                       149.38                       -                              72.88                          72.88                          1.11                            15.38                          16.48                          0.37                            47.88                          
Illinois Basin Indiana 30                        12.22                        23.67                        35.89                      805.37 -                          23.67                      23.67                      -                          3.67                        3.67                        -                          1.67                        1.67                        -                          3.67                        

Illinois 19                        27.06                          5.86                        32.92                      738.61 -                          5.86                        5.86                        -                          1.86                        1.86                        -                          -                          -                          -                          1.86                        
Kentucky - West 23                        25.33                          4.73                        30.06                      674.58 -                          4.73                        4.73                        -                          2.73                        2.73                        -                          -                          -                          -                          1.73                        

                       64.61                        34.27                        98.88                   2,218.56 -                              34.27                          34.27                          -                              8.27                            8.27                            -                              1.67                            1.67                            -                              7.27                            
Colorado Plateau Colorado 12                        24.37                          7.66                        32.03                      687.76 -                          7.66                        7.66                        -                          0.66                        0.66                        -                          0.66                        0.66                        -                          0.66                        

New Mexico 5                          7.05                        18.60                        25.65                      550.68 -                          18.60                      18.60                      -                          0.60                        0.60                        0.05                        0.60                        0.65                        0.05                        0.60                        
Arizona 1                              -                            8.03                          8.03                      172.32 -                          8.03                        8.03                        -                          0.03                        0.03                        -                          0.03                        0.03                        -                          0.03                        
Utah 9                        24.37                              -                          24.37                      523.19 -                          -                          -                          -                          -                          -                          2.37                        -                          2.37                        0.37                        -                          

                       55.78                        34.28                        90.06                   1,933.96 -                              34.28                          34.28                          -                              1.28                            1.28                            2.41                            1.28                            3.69                            0.41                            1.28                            
Gulf Region Texas 11                              -                          39.02                        39.02                      512.98 -                          39.02                      39.02                      -                          36.02                      36.02                      -                          -                          -                          -                          9.02                        

Alabama 59                        12.28                          8.33                        20.61                      270.98 -                          8.33                        8.33                        -                          1.33                        1.33                        -                          0.33                        0.33                        -                          1.33                        
Louisiana 2                              -                            3.84                          3.84                        50.53 -                          3.84                        3.84                        -                          1.84                        1.84                        -                          -                          -                          -                          0.84                        
Mississippi 1                              -                            2.84                          2.84                        37.37 -                          2.84                        2.84                        -                          1.84                        1.84                        -                          -                          -                          -                          0.84                        
Arkansas 2                          0.00                          0.07                          0.07                          0.91 0.00                        0.07                        0.07                        0.00                        0.07                        0.07                        0.00                        0.07                        0.07                        0.00                        0.07                        

                       12.28                        54.10                        66.38                      872.76 0.00                            54.10                          54.10                          0.00                            41.10                          41.10                          0.00                            0.40                            0.40                            0.00                            12.10                          
Other Western Interior Oklahoma 7                          0.44                          1.02                          1.46                        33.29 0.44                        1.02                        1.46                        0.44                        1.02                        1.46                        -                          0.02                        0.02                        0.44                        1.02                        

Missouri 2                              -                            0.25                          0.25                          5.62 -                          0.25                        0.25                        -                          0.25                        0.25                        -                          -                          -                          -                          0.25                        
Kansas 2                              -                            0.23                          0.23                          5.21 -                          0.23                        0.23                        -                          0.23                        0.23                        -                          -                          -                          -                          0.23                        

                         0.44                          1.50                          1.94                        44.12 0.44                            1.50                            1.94                            0.44                            1.50                            1.94                            -                              0.02                            0.02                            0.44                            1.50                            
Northwest Alaska 1                              -                            1.48                          1.48                        22.86 -                          1.48                        1.48                        -                          0.48                        0.48                        -                          -                          -                          -                          0.48                        

Washington -                              -                                -                                -                                -   -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          
                             -                            1.48                          1.48                        22.86 -                              1.48                            1.48                            -                              0.48                            0.48                            -                              -                              -                              -                              0.48                            

                     357.01                      813.39                   1,170.40                 23,470.19 0.44                        813.39                    813.83                    0.44                        125.50                    125.94                    3.52                        18.75                      22.27                      1.22                        70.50                      TOTAL

Number of 
Mines

TONNAGE LOSSES

Alternative 2 Alternative 5Alternative 3 Alternative 4

CURRENT PRODUCTION

Alternative 1

                           13.15 

                           22.74 

                           15.48 

                           17.13 

                           24.61 

                           22.44 

                           21.47 
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Production Underground Surface Total Underground Surface Total Underground Surface Total Underground Surface Total
(MM ton) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu)

-                          -                          7,949.17                 7,949.17                 -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                          -                          764.14                    764.14                    -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                          -                          507.41                    507.41                    -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                              -                              9,220.71                   9,220.71                   -                              -                              -                              -                              -                              -                              -                              -                              -                              
22.28                      -                          1,707.85                 1,707.85                 -                          871.26                    871.26                    9.08                        182.30                    191.38                    9.08                        539.08                    548.16                    

19.12                      -                          1,134.71                 1,134.71                 -                          544.18                    544.18                    3.52                        101.28                    104.80                    -                          470.36                    470.36                    

3.10                        -                          297.60                    297.60                    -                          125.37                    125.37                    -                          51.55                      51.55                      -                          76.15                      76.15                      

1.20                        -                          226.32                    226.32                    -                          103.29                    103.29                    1.30                        4.87                        6.18                        -                          29.48                      29.48                      

0.91                        -                          219.16                    219.16                    -                          96.13                      96.13                      -                          22.32                      22.32                      -                          22.32                      22.32                      

0.61                        -                          51.84                      51.84                      -                          27.24                      27.24                      6.23                        2.63                        8.86                        -                          14.94                      14.94                      

1.04                        -                          37.99                      37.99                      -                          25.69                      25.69                      7.11                        13.39                      20.50                      -                          25.69                      25.69                      

48.25                          -                              3,675.49                   3,675.49                   -                              1,793.16                   1,793.16                   27.24                          378.34                       405.57                       9.08                            1,178.02                   1,187.10                   
3.67                        -                          531.11                    531.11                    -                          82.35                      82.35                      -                          37.47                      37.47                      -                          82.35                      82.35                      

1.86                        -                          131.55                    131.55                    -                          41.80                      41.80                      -                          -                          -                          -                          41.80                      41.80                      

1.73                        -                          106.20                    106.20                    -                          61.32                      61.32                      -                          -                          -                          -                          38.89                      38.89                      

7.27                            -                              768.86                       768.86                       -                              185.47                       185.47                       -                              37.47                          37.47                          -                              163.03                       163.03                       
0.66                        -                          164.46                    164.46                    -                          14.15                      14.15                      -                          14.15                      14.15                      -                          14.15                      14.15                      

0.65                        -                          399.38                    399.38                    -                          12.86                      12.86                      0.99                        12.86                      13.85                      0.99                        12.86                      13.85                      

0.03                        -                          172.32                    172.32                    -                          0.54                        0.54                        -                          0.54                        0.54                        -                          0.54                        0.54                        

0.37                        -                          -                          -                          -                          -                          -                          50.78                      -                          50.78                      7.84                        -                          7.84                        

1.69                            -                              736.16                       736.16                       -                              27.55                          27.55                          51.77                          27.55                          79.32                          8.83                            27.55                          36.38                          
9.02                        -                          512.98                    512.98                    -                          473.54                    473.54                    -                          -                          -                          -                          118.55                    118.55                    

1.33                        -                          109.52                    109.52                    -                          17.49                      17.49                      -                          4.34                        4.34                        -                          17.49                      17.49                      

0.84                        -                          50.53                      50.53                      -                          24.23                      24.23                      -                          -                          -                          -                          11.08                      11.08                      

0.84                        -                          37.37                      37.37                      -                          24.22                      24.22                      -                          -                          -                          -                          11.07                      11.07                      

0.07                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        

12.10                          0.03                            711.27                       711.30                       0.03                            540.35                       540.38                       0.03                            5.22                            5.25                            0.03                            159.07                       159.10                       
1.46                        10.03                      23.26                      33.29                      10.03                      23.26                      33.29                      -                          0.52                        0.52                        10.03                      23.26                      33.29                      

0.25                        -                          5.62                        5.62                        -                          5.62                        5.62                        -                          -                          -                          -                          5.62                        5.62                        

0.23                        -                          5.21                        5.21                        -                          5.21                        5.21                        -                          -                          -                          -                          5.21                        5.21                        

1.94                            10.03                          34.09                          44.12                          10.03                          34.09                          44.12                          -                              0.52                            0.52                            10.03                          34.09                          44.12                          
0.48                        -                          22.86                      22.86                      -                          7.38                        7.38                        -                          -                          -                          -                          7.38                        7.38                        

-                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

0.48                            -                              22.86                          22.86                          -                              7.38                            7.38                            -                              -                              -                              -                              7.38                            7.38                            
71.72                      10.05                      15,169.45               15,179.50               10.05                      2,588.00                 2,598.06                 79.04                      449.10                    528.14                    27.96                      1,569.15                 1,597.11                 

 ENERGY LOSSES

 Alternative 3 Alternative 4Alternative 2 Alternative 5
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Alternative 1 (Baseline Data)

Region Underground Surface Total
Heat Content 
(Trillion Btu)

Heat Content 
 (Million Btu 

per Short Ton) 
Northern Rocky Mountains and Great Plains 3.67                        538.39                   542.06                   9,284               17.13                     

Appalachian Basin 220.23                   149.38                   369.61                   9,094               24.61                     
Illinois Basin 64.61                     34.27                     98.88                     2,219               22.44                     

Colorado Plateau 55.78                     34.28                     90.06                     1,934               21.47                     
Gulf Region 12.28                     54.10                     66.38                     873                   13.15                     

Other Western Interior 0.44                        1.50                        1.94                        44                     22.74                     
Northwest -                          1.48                        1.48                        23                     15.48                     

Total 357.01                   813.39                   1,170.40                23,470             

Production (Million Short Tons)
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Alternative 2 (Hypothetical)

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground* Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          538.39                   538.39                   9,221               63                           -                          63                           0.77% 0.00% 117                         -                          117                         6.8                          -                          6.8                          186.73% 0.00% 11                           -                          11                           
Appalachian Basin -                          149.38                   149.38                   3,675               5,419                     -                          5,419                     66.66% 0.00% 10,119                   -                          10,119                   411.2                     -                          411.2                     186.73% 0.00% 631                         -                          631                         

Illinois Basin -                          34.27                     34.27                     769                   1,450                     -                          1,450                     17.83% 0.00% 2,707                     -                          2,707                     120.6                     -                          120.6                     186.73% 0.00% 185                         -                          185                         
Colorado Plateau -                          34.28                     34.28                     736                   1,198                     -                          1,198                     14.73% 0.00% 2,237                     -                          2,237                     104.2                     -                          104.2                     186.73% 0.00% 160                         -                          160                         

Gulf Region 0.00                        54.10                     54.10                     711                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           -                          12                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          1.48                        1.48                        23                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          
Total 0.44                        813.39                   813.83                   15,180             8,129                     -                          8,129                     100.00% 0.00% 15,180                   -                          15,180                   642.9                     -                          642.9                     999                         -                          999                         

Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod.Lost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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* Note: The required increase in production indicates the impossibility of meeting
the nation's energy requirements.

Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground* Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          538.39                   538.39                   9,221               63                           -                          63                           0.77% 0.00% 16                           -                          16                           0.9                          -                          0.9                          25.00% 0.00% 5                             -                          5                             
Appalachian Basin -                          149.38                   149.38                   3,675               5,419                     -                          5,419                     66.66% 0.00% 1,355                     -                          1,355                     55.1                        -                          55.1                        25.00% 0.00% 275                         -                          275                         

Illinois Basin -                          34.27                     34.27                     769                   1,450                     -                          1,450                     17.83% 0.00% 362                         -                          362                         16.2                        -                          16.2                        25.00% 0.00% 81                           -                          81                           
Colorado Plateau -                          34.28                     34.28                     736                   1,198                     -                          1,198                     14.73% 0.00% 299                         -                          299                         13.9                        -                          13.9                        25.00% 0.00% 70                           -                          70                           

Gulf Region 0.00                        54.10                     54.10                     711                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           -                          12                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          1.48                        1.48                        23                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          
Total 0.44                        813.39                   813.83                   15,180             8,129                     -                          8,129                     100.00% 0.00% 2,032                     -                          2,032                     86.1                        -                          86.1                        443                         -                          443                         

13,147                   * Note: Increasing the current production level 25% would represent approx. 13%
Deficit of the energy loss, leaving a deficit of 13,137 Million BTU to be covered with other 

energy sources.

Req'd. Increase in Current Prod. Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons)Unaffected Production (Trillion Btu)Lost Production (Million Short Tons)
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Alternative 3

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.36% 53.15% 9                             1,381                     1,390                     0.5                          80.6                        81.2                        14.97% 14.97% 4                             619                         623                         
Appalachian Basin -                          72.88                     72.88                     1,793               5,419                     -                          5,419                     31.23% 0.00% 811                         -                          811                         33.0                        -                          33.0                        14.97% 0.00% 253                         77                           330                         

Illinois Basin -                          8.27                        8.27                        185                   1,450                     -                          1,450                     8.36% 0.00% 217                         -                          217                         9.7                          -                          9.7                          14.97% 0.00% 74                           26                           100                         
Colorado Plateau -                          1.28                        1.28                        28                     1,198                     -                          1,198                     6.90% 0.00% 179                         -                          179                         8.4                          -                          8.4                          14.97% 0.00% 64                           33                           97                           

Gulf Region 0.00                        41.10                     41.10                     540                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           13                           25                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          0.48                        0.48                        7                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          1                             1                             
Total 0.44                        125.50                   125.94                   2,598               8,129                     9,221                     17,350                   46.85% 53.15% 1,217                     1,381                     2,598                     51.6                        80.6                        132.2                     408                         769                         1,177                     

% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod. Final Production (Million Short Tons)Lost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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Alternative 4

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.58% 85.65% 3                             452                         455                         0.2                          26.4                        26.6                        4.91% 4.91% 4                             565                         569                         
Appalachian Basin 1.11                        15.38                     16.48                     406                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 219                         134                         353                         

Illinois Basin -                          1.67                        1.67                        37                     1,450                     -                          1,450                     13.47% 0.00% 71                           -                          71                           3.2                          -                          3.2                          4.91% 0.00% 68                           33                           100                         
Colorado Plateau 2.41                        1.28                        3.69                        79                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 53                           33                           86                           

Gulf Region 0.00                        0.40                        0.40                        5                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           54                           66                           
Other Western Interior -                          0.02                        0.02                        1                       10                           -                          10                           0.09% 0.00% 0                             -                          0                             0.0                          -                          0.0                          4.91% 0.00% 0                             1                             2                             

Northwest -                          -                          -                          -                    -                          23                           23                           0.00% 0.21% -                          1                             1                             -                          0.1                          0.1                          0.00% 4.91% -                          2                             2                             
Total 3.52                        18.75                     22.27                     528                   1,523                     9,244                     10,766                   14.14% 85.86% 75                           453                         528                         3.4                          26.5                        29.9                        357                         821                         1,178                     

Final Production (Million Short Tons)Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod.% of Unaffected ProductionLost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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Alternative 5

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.59% 85.91% 9                             1,372                     1,381                     0.5                          80.1                        80.7                        14.88% 14.88% 4                             618                         623                         
Appalachian Basin 0.37                        47.88                     48.25                     1,187               -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 220                         102                         321                         

Illinois Basin -                          7.27                        7.27                        163                   1,450                     -                          1,450                     13.51% 0.00% 216                         -                          216                         9.6                          -                          9.6                          14.88% 0.00% 74                           27                           101                         
Colorado Plateau 0.41                        1.28                        1.69                        36                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 55                           33                           88                           

Gulf Region 0.00                        12.10                     12.10                     159                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           42                           54                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          0.48                        0.48                        7                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          1                             1                             
Total 1.22                        70.50                     71.72                     1,597               1,513                     9,221                     10,733                   14.09% 85.91% 225                         1,372                     1,597                     10.2                        80.1                        90.3                        366                         823                         1,189                     

Req'd. Increase in Current Prod. Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons)Unaffected Production (Trillion Btu)Lost Production (Million Short Tons)
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Underground 
(Million Tons)

Surface (Million 
Tons)

Total (Million 
Tons)

Heat Content 
(Trillion Btu)

1 Northern Rocky Mountains and Great Plains 3.67                     538.39                 542.06                 9,284                   
2 Appalachian Basin 220.23                 149.38                 369.61                 9,094                   
3 Illinois Basin 64.61                   34.27                   98.88                   2,219                   
4 Colorado Plateau 55.78                   34.28                   90.06                   1,934                   
5 Gulf Region 12.28                   54.10                   66.38                   873                      
6 Other Western Interior 0.44                     1.50                     1.94                     44                         
7 Northwest -                       1.48                     1.48                     23                         

Total 357.01                 813.39                 1,170.40              23,470                 

1 Northern Rocky Mountains and Great Plains 10.52                   -                       10.52                   180                      
2 Appalachian Basin 631.46                 -                       631.46                 15,538                 
3 Illinois Basin 185.25                 -                       185.25                 4,157                   
4 Colorado Plateau 159.94                 -                       159.94                 3,434                   
5 Gulf Region 12.28                   -                       12.28                   161                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       -                       -                       -                       

Total 999.45                 -                       999.45                 23,470                 

1 Northern Rocky Mountains and Great Plains 4.59                     -                       4.59                     79                         
2 Appalachian Basin 275.29                 -                       275.29                 6,774                   
3 Illinois Basin 80.76                   -                       80.76                   1,812                   
4 Colorado Plateau 69.73                   -                       69.73                   1,497                   
5 Gulf Region 12.28                   -                       12.28                   161                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       -                       -                       -                       

Total 442.64                 -                       442.64                 10,323                 

1 Northern Rocky Mountains and Great Plains 4.22                     619.01                 623.22                 10,674                 
2 Appalachian Basin 253.21                 76.50                   329.71                 8,113                   
3 Illinois Basin 74.28                   26.00                   100.28                 2,250                   
4 Colorado Plateau 64.13                   33.00                   97.13                   2,086                   
5 Gulf Region 12.28                   13.00                   25.28                   332                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       1.00                     1.00                     15                         

Total 408.13                 768.51                 1,176.63              23,470                 

1 Northern Rocky Mountains and Great Plains 3.85                     564.80                 568.65                 9,739                   
2 Appalachian Basin 219.12                 134.00                 353.12                 8,689                   
3 Illinois Basin 67.78                   32.60                   100.37                 2,252                   
4 Colorado Plateau 53.37                   33.00                   86.37                   1,855                   
5 Gulf Region 12.28                   53.70                   65.98                   868                      
6 Other Western Interior 0.46                     1.48                     1.94                     44                         
7 Northwest -                       1.55                     1.55                     24                         

Total 356.86                 821.12                 1,177.99              23,470                 

1 Northern Rocky Mountains and Great Plains 4.21                     618.50                 622.71                 10,665                 
2 Appalachian Basin 219.86                 101.50                 321.36                 7,907                   
3 Illinois Basin 74.22                   27.00                   101.22                 2,271                   
4 Colorado Plateau 55.37                   33.00                   88.37                   1,898                   
5 Gulf Region 12.28                   42.00                   54.28                   714                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       1.00                     1.00                     15                         

Total 365.95                 823.00                 1,188.95              23,470                 

Underground Surface Total

Summary of Impacts on Regional Production 
All Alternatives
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From: Jenkins, Josh
To: Varvell, Stephanie L.
Cc: Craynon, John; Coker, Jeffrey A. "Jeff"; "John Maxwell"; Shortelle, Ann
Subject: RE: Conceptual RIA Data Update
Date: Thursday, December 02, 2010 1:38:02 PM
Attachments: RE Letter of Cooperation Response - USACE.msg

20101201145511186.pdf

Stephanie – info from USACE has been requested from the team– see attached email -  but at this 
time there has not been much movement.  It may be useful to have a telecom, but it needs to 
happen tomorrow or Monday if we can get anything in for Conceptual RIA, and we would need to 
have ECSI/Morgan available and on also.  There is some thinking that it may be available by the 
time draft Chapter 4 is submitted but I am not totally clear on that either.
 
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
 
From: Varvell, Stephanie L. [mailto:svarvell@osmre.gov] 
Sent: Thursday, December 02, 2010 1:10 PM
To: Jenkins, Josh
Cc: Craynon, John; Coker, Jeffrey A. "Jeff"
Subject: RE: Conceptual RIA Data Update
 
Josh,
 
Thank you for the update.  Does this mean there will not be a request to attempt to obtain USACE 
information?   Also, do you believe it would be useful to have a teleconference or Live Meeting 
teleconference prior to the due date to engage the team?  I can arrange it if needed.
 
Stephanie
859-260-3925
 
From: Jenkins, Josh [mailto:JLJENKINS@mactec.com] 
Sent: Thursday, December 02, 2010 1:03 PM
To: Varvell, Stephanie L.
Cc: 'John Maxwell'
Subject: FW: Conceptual RIA Data Update
 
 
FYI
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
 
From: Donald Iannone [mailto:diannone@ix.netcom.com] 

mailto:/O=MACTEC/OU=CORPORATE/CN=RECIPIENTS/CN=JLJENKINS
mailto:svarvell@osmre.gov
mailto:jcraynon@osmre.gov
mailto:jcoker@osmre.gov
mailto:JMaxwell@polukaiservices.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:jljenkins@mactec.com
http://www.mactec.com/
mailto:jljenkins@mactec.com
http://www.mactec.com/

RE: Letter of Cooperation Response - USACE

		From

		Winters, William R. "Bill"

		To

		J. Steven Gardner; 'Jaque Mitchell'; 'Bob Singer'; 'Caroline Bari'; 'David Bell'; 'Doug Mynear'; 'Jeff Baird'; Jenkins, Josh; 'Joe Zaluski'; 'John Maxwell'; 'John Morgan'; 'Jose Sosa'; 'Liz Edmiondson'; 'Mike Stanwood'; 'Randy Sosa'; Shortelle, Ann

		Cc

		Craynon, John

		Recipients

		jsgardner@engrservices.com; jaque@polukaiservices.com; rsinger@ene.com; CBari@polukaiservices.com; dbell@plexsci.com; dmynear@engrservices.com; jbaird@engrservices.com; JLJENKINS@mactec.com; jzaluski@engrservices.com; JMaxwell@polukaiservices.com; jmorgan@morganworldwide.com; jose@polukaiservices.com; ledmondson@morganworldwide.com; r.m.stanwood@gmail.com; Randy@polukaiservices.com; ABSHORTELLE@mactec.com; jcraynon@osmre.gov



A couple of questions first:





1. Did you/John C/John M/ Jose call Meg yesterday to exactly understand what she has/doesn't have/or is ready to release?


2. Have the contractors put together a specific information/data request?  








The reason for the questions is that there seems to be residual misunderstanding on the Corps part about what was asked of the Corps districts.  I would start there.  





From what I gathered from my conversation with Meg and other Corps folks, specific information related to mitigation success/standards/objectives is not recorded.  I do believe they have stream miles impacted/mitigated but don't think they have this information readily available.  They are a bit behind the curve in that respect.  





-----Original Message-----


From: J. Steven Gardner [mailto:jsgardner@engrservices.com] 


Sent: Wednesday, December 01, 2010 5:55 PM


To: 'Jaque Mitchell'; 'Bob Singer'; 'Caroline Bari'; 'David Bell'; 'Doug Mynear'; 'Jeff Baird'; 'Jenkins, Josh'; 'Joe Zaluski'; 'John Maxwell'; 'John Morgan'; 'Jose Sosa'; 'Liz Edmiondson'; 'Mike Stanwood'; 'Randy Sosa'; 'Shortelle, Ann'


Cc: Craynon, John; Winters, William R. "Bill"


Subject: RE: Letter of Cooperation Response - USACE





The letter and reports that were sent are not really connected.  The one Cumulative Impact Assessment (CIA) was originally organized and prepared by ECSI for one HUC 8 watershed in EKY.  While the experience we gained from this report helped provide the foundation for our methodology to analyze impacts, the raw data represented is only a fraction of the data that we had hoped would be available from the Corps nationwide.  





I had spent many hours with the Corps trying to clarify that point, but apparently the additional information is buried in the 80,000 404 applications referred to in the letter from Ms. Gaffney-Smith.  





John C and Bill, do you think this means there will be no more information on streams coming from the Corps?





Steve








J. Steven Gardner, P.E. 


President/CEO


Engineering Consulting Services, Inc.


Civil - Environmental - Mining - Safety


340 South Broadway, Suite 200


Lexington, KY 40508





859-233-2103 (office)


859-806-5826 (cell)


859-259-3394 (fax)


jsgardner@engrservices.com


www.engrservices.com








-----Original Message-----


From: Jaque Mitchell [mailto:jaque@polukaiservices.com] 


Sent: Wednesday, December 01, 2010 3:36 PM


To: Bob Singer; Caroline Bari; David Bell; Doug Mynear; J. Steven Gardner; Jeff Baird; Jenkins, Josh; Joe Zaluski; John Maxwell; John Morgan; Jose Sosa; Liz Edmiondson; Mike Stanwood; Randy Sosa; Shortelle, Ann


Subject: FW: Letter of Cooperation Response - USACE





Team:





Attached is a letter from Margaret E Gaffney-Smith from the Department of the Army - USACE.  She also sent reports that were prepared for our friends at ECSI, so I'm thinking we already have the information amongst us.





Because we have limited space on the SharePoint I'd rather not post documents we already have.





Please let me know if any of you disagree.





Thank you,


Jaque Mitchell 


Polu Kai Services LLC








-----Original Message-----


From: Jaque [mailto:jaque@polukaiservices.com] 


Sent: Wednesday, December 01, 2010 2:55 PM


To: Jaque Mitchell


Subject: 





This E-mail was sent from "RNPEE1DC1" (Aficio MP C5000).





Scan Date: 12.01.2010 14:55:11 (-0500)





CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials 


attached hereto are privileged and confidential communications intended solely for the receipt, 


use, benefit, and information of the intended recipient, and is furthermore the private property of 


ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you 


are hereby notified that review, disclosure, copying, distribution, or the taking of action in 


reliance to the contents of this electronic mail and any documents or other materials attached 


hereto is strictly prohibited, and may result in legal liability on your part. If you have received 


this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc. 


immediately to arrange for its destruction or you may return this electronic mail to us. 





If this electronic mail and any documents and materials attached hereto relate to any government 


project or contract, the electronic mail and said attachments are considered to be *FOR 


OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.

















Sent: Thursday, December 02, 2010 1:01 PM
To: Dennis Rice; Andy DeVito; Harry J. Payne
Cc: Jenkins, Josh
Subject: Conceptual RIA Data Update
 
Gentlemen,
 
A brief update on the Conceptual RIA. 
 
Josh Jenkins (MACTEC) and I just finished a conference call with John Morgan and John Maxwell 
about timing for John Morgan to produce updated "cost estimates" for the production shift data 
developed by the mining engineering group. We will be using John Morgan's analysis to fill out Scenario 
Two in the Conceptual RIA. The production shift analysis, as you know, includes Rule Alternatives 2 
(most stringent) and 5 (preferred) in the EIS. We expect the current Scenarios One and Three in the 
Conceptual RIA document will remain the same in the updated report. John Morgan says he can have the 
cost estimates completed and to us by this weekend. Harry, John Morgan believes that this next round 
cost analysis will respond to your earlier questions about cost assumptions. In any case, this is the best 
we can do given the timetable and data. 
 
The analysis of stream miles and land acreage is proceeding, but it is not clear at this time that this data 
will be available from the mining engineers to include in our December 10th submisison to you.  
Hopefully we will have something to include in our December 10th submission because of its importance 
in speaking to the economic benefits of the SPR. If the analysis is not available, we will include some 
discussion of these benefits, indicating the analysis is forthcoming.
 
We have all the data on small business impacts of the SPR and we will begin today to analyze it for 
inclusion in the RIA report. The last of the Department of Labor MHSA data arrived just an hour ago.
 
It is our understanding in talking with Josh and Stephanie that our approach to this RIA update will 
center on providing you with the essential "distilled" data and explanation that is needed in the OBM 
forms. The actual revisions to the full RIA document and appendices will be started after December 
10th. On December 10th, we will provide OSM with filled in OBM tables and a narrative explaining the 
analysis. This submission will include what we have.
 
EIA is providing us with some longitudinal data on minemouth coal prices (not production costs) for the 
14 regions they work with. Hopefully we can convert that data to the 7 regions which the EIS and RIA 
are using.
 
My recommendation is that we share our analysis in parts for your review and comment. In this way, we 
do not have to wait until December 10th to get your feedback. The small business impact analysis would 
be first. Some of this work will not be available until December 10th however.
 
Please let me know if you have any questions regarding this update.
 
Thank you.
 
Don Iannone
 
Cell: 440-668-1686
 
 
 
 



 



From: Winters, William R. "Bill"
To: J. Steven Gardner; "Jaque Mitchell"; "Bob Singer"; "Caroline Bari"; "David Bell"; "Doug Mynear"; "Jeff Baird";

Jenkins, Josh; "Joe Zaluski"; "John Maxwell"; "John Morgan"; "Jose Sosa"; "Liz Edmiondson"; "Mike Stanwood";
"Randy Sosa"; Shortelle, Ann

Cc: Craynon, John
Subject: RE: Letter of Cooperation Response - USACE
Date: Thursday, December 02, 2010 7:33:07 AM

A couple of questions first:

1. Did you/John C/John M/ Jose call Meg yesterday to exactly understand what she has/doesn't have/or
is ready to release?
2. Have the contractors put together a specific information/data request? 

The reason for the questions is that there seems to be residual misunderstanding on the Corps part
about what was asked of the Corps districts.  I would start there. 

From what I gathered from my conversation with Meg and other Corps folks, specific information
related to mitigation success/standards/objectives is not recorded.  I do believe they have stream miles
impacted/mitigated but don't think they have this information readily available.  They are a bit behind
the curve in that respect. 

-----Original Message-----
From: J. Steven Gardner [mailto:jsgardner@engrservices.com]
Sent: Wednesday, December 01, 2010 5:55 PM
To: 'Jaque Mitchell'; 'Bob Singer'; 'Caroline Bari'; 'David Bell'; 'Doug Mynear'; 'Jeff Baird'; 'Jenkins, Josh';
'Joe Zaluski'; 'John Maxwell'; 'John Morgan'; 'Jose Sosa'; 'Liz Edmiondson'; 'Mike Stanwood'; 'Randy
Sosa'; 'Shortelle, Ann'
Cc: Craynon, John; Winters, William R. "Bill"
Subject: RE: Letter of Cooperation Response - USACE

The letter and reports that were sent are not really connected.  The one Cumulative Impact Assessment
(CIA) was originally organized and prepared by ECSI for one HUC 8 watershed in EKY.  While the
experience we gained from this report helped provide the foundation for our methodology to analyze
impacts, the raw data represented is only a fraction of the data that we had hoped would be available
from the Corps nationwide. 

I had spent many hours with the Corps trying to clarify that point, but apparently the additional
information is buried in the 80,000 404 applications referred to in the letter from Ms. Gaffney-Smith. 

John C and Bill, do you think this means there will be no more information on streams coming from the
Corps?

Steve

J. Steven Gardner, P.E.
President/CEO
Engineering Consulting Services, Inc.
Civil - Environmental - Mining - Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103 (office)
859-806-5826 (cell)
859-259-3394 (fax)
jsgardner@engrservices.com
www.engrservices.com

mailto:bwinters@osmre.gov
mailto:jsgardner@engrservices.com
mailto:jaque@polukaiservices.com
mailto:rsinger@ene.com
mailto:CBari@polukaiservices.com
mailto:dbell@plexsci.com
mailto:dmynear@engrservices.com
mailto:jbaird@engrservices.com
mailto:Joshua.Jenkins@amec.com
mailto:jzaluski@engrservices.com
mailto:JMaxwell@polukaiservices.com
mailto:jmorgan@morganworldwide.com
mailto:jose@polukaiservices.com
mailto:ledmondson@morganworldwide.com
mailto:r.m.stanwood@gmail.com
mailto:Randy@polukaiservices.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:jcraynon@osmre.gov
mailto:jsgardner@engrservices.com


-----Original Message-----
From: Jaque Mitchell [mailto:jaque@polukaiservices.com]
Sent: Wednesday, December 01, 2010 3:36 PM
To: Bob Singer; Caroline Bari; David Bell; Doug Mynear; J. Steven Gardner; Jeff Baird; Jenkins, Josh;
Joe Zaluski; John Maxwell; John Morgan; Jose Sosa; Liz Edmiondson; Mike Stanwood; Randy Sosa;
Shortelle, Ann
Subject: FW: Letter of Cooperation Response - USACE

Team:

Attached is a letter from Margaret E Gaffney-Smith from the Department of the Army - USACE.  She
also sent reports that were prepared for our friends at ECSI, so I'm thinking we already have the
information amongst us.

Because we have limited space on the SharePoint I'd rather not post documents we already have.

Please let me know if any of you disagree.

Thank you,
Jaque Mitchell
Polu Kai Services LLC

-----Original Message-----
From: Jaque [mailto:jaque@polukaiservices.com]
Sent: Wednesday, December 01, 2010 2:55 PM
To: Jaque Mitchell
Subject:

This E-mail was sent from "RNPEE1DC1" (Aficio MP C5000).

Scan Date: 12.01.2010 14:55:11 (-0500)

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.

mailto:jaque@polukaiservices.com
mailto:jaque@polukaiservices.com




From: Edmundo Laporte
To: "Mike Stanwood"
Cc: Jenkins, Josh; "Gardner, J. S."; "Joe Zaluski"; "Doug Mynear"; "Jeff Baird"; "John Morgan"; Shortelle, Ann;

"RSinger@ene.com"; "ledmondson@morganworldwide.com"; "Donald Iannone"
Subject: FW: Metrics
Date: Thursday, December 02, 2010 5:14:34 PM
Attachments: Step by Step Explanation.pdf

Mining Impact Model(12-2-10).xlsx

All:
 
I am enclosing the latest version of our impact model on all the alternatives.
 
I am also sending a step-by-step explanation on how the model works and the methodology we
used.
 
Should you require further explanations, do not hesitate to contact us.
 
Regards,
 
Edmundo
 
 
Edmundo J. Laporte, P.E.
Vice President / Director of Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 
From: Edmundo Laporte [mailto:elaporte@engrservices.com] 
Sent: Thursday, December 02, 2010 5:09 PM
To: John Maxwell
Subject: Metrics
 
John:
 
I am enclosing the latest version of our impact model on all the alternatives.
 
I am also sending a step-by-step explanation on how the model works and the methodology we
used.
 
Should you require further explanations, do not hesitate to contact us.
 

mailto:elaporte@engrservices.com
mailto:r.m.stanwood@gmail.com
mailto:Joshua.Jenkins@amec.com
mailto:jsgardner@engrservices.com
mailto:jzaluski@engrservices.com
mailto:dmynear@engrservices.com
mailto:jbaird@engrservices.com
mailto:jmorgan@morganworldwide.com
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mailto:RSinger@ene.com
mailto:ledmondson@morganworldwide.com
mailto:diannone@ix.netcom.com
file:////c/elaporte@engrservices.com
http://www.engrservices.com/
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Step-By-Step Explanation of Alternative Impact on Production (Metrics) 


 


Step 1: Baseline Data: 


The baseline data comes from the 2008 DOE/EIA production reports as shown in the following table: 
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Step 2: Production Losses (Tons): 


This preliminary approach to the quantification of the impact of the implementation of the various 


alternatives on the regional production was based on an informal elicitation process in which Steve 


Gardner, Doug Mynear, Joe Zaluski, John Morgan and I, estimated the tons that would be lost at each 


region.   


The elicitation process is a method of subjective probabilities in which an expert or experts are asked to 


estimate various behaviors and likelihoods regarding specific model variables or scenarios.  This method 


has seen increasing usage in environmental risk assessment and is used by EPA (EPA/630/R-97/001, 


March 1997) 


Expert elicitation can be informal or formal. Informal elicitation methods include self assessment, 


brainstorming, causal elicitation (without structured efforts to control biases), and taped group 


discussions between the project staff and selected experts. 


Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory 


Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; 


Taylor and Burmaster; 1993) and are considerably more elaborate and expensive than informal 


methods. 


Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and experience in the 


subject area resulting in superior knowledge in the field, (2) access to relevant information, (3) an ability 


to process and effectively use the information, and (4) is recognized by his or her peers or those 


conducting the study as qualified to provide judgments about assumptions, models, and model 


parameters at the level of detail required.  Therefore, the individual who participated in the elicitation 


process, as mentioned above, are experts and, therefore, the described elicitation process is valid. 


A more detailed analysis would require a formal elicitation process through which probabilistic ranges of 


impact would be defined by the experts. Those ranges would then be used to build a stochastic 


prediction model (Monte Carlo simulation). 


The following table shows the estimated losses (tons) corresponding to the implementation of 


Alternative 4 as estimated during the informal elicitation process: 
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Step 2: Production Losses (Tons) (Part 2): 
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Step 3: Energy Losses (Btu): 


The lost tons were converted into energy, by multiplying them by the typical heat content of the coals 


from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are shown in the 


following table: 


 


For example, the implementation of Alternative 4 in the Appalachian Region would cause the loss of 


16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 million tons of 


surface coal).  Since the typical heat content of coal from that region is 24.61 million Btu per ton, then 


the corresponding energy loss would be 16.48 MM ton x 24.61 MM Btu/ton = 405.57 Trillion Btu (27.24 


Trillion Btu from underground coal and 378.34 Trillion Btu from surface coal).  


Applying the same principle to all the regions, the final estimated nationwide impact of the application 


of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from underground coal and 449.10 


Trillion Btu from surface coal).  
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Step 4: Summary of Losses (tons and Btu): 


 


The following table summarizes the losses described in steps 2 and 3. 


 


 


 


It can be observed that some mining methods and/or regions were not affected by the implementation 


of this Alternative (shaded in green).  These are called “unaffected areas” and the production from those 


“unaffected areas” is called “unaffected production”. 


The coal necessary to make up the energy losses caused by this Alternative will come from the 


“unaffected areas”. 
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Step 5:  Apportioning of Make-up Energy: 


 


As mentioned in step 4, the additional coal required to make up the energy losses will come from the 


unaffected areas.  For this analysis, it has been considered that each unaffected area will contribute to 


the energy make-up, proportionally to its current production. 


As observed in the following table, the Northern Rocky Mountains Region is an “unaffected area”, with 


an “unaffected production of 63 Trillion Btu from underground mining and 9,221 Trillion Btu from 


Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures are the result of multiplying 


the “unaffected production” (tonnage) by the typical heat content of coal coming from that region: 


3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production) 


538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production) 


63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu 


As shown in the table, the total unaffected production would reach 10,766 Trillion Btu. 


Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky Mountains Region 


represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 10,766 Btu = 85.65%), then 


it is assumed that 85.65% of the lost energy will come from that region.  Similarly, since the 1,450 Btu of 


underground unaffected production from the Illinois Basin Region represent 13.47% of the national 


unaffected production, it is assumed that the same percentage of the lost energy will come from that 


region, and so on. 


 


In this case, 14.4% of the make-up energy will come from underground operations and the remaining 


85.86% will come from surface mines. 
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Step 6:  Apportioning of Make-up Energy (part 2: 


 


The following table shows how the lost energy is distributed among the unaffected regions.  


For example, since the apportioning exercised described in step 5 indicates that 85.65% of the lost 


energy will come from surface operations, in the Northern Rocky Mountains Region, then additional 452 


Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 Trillion Btu). 
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Step 7:  Calculation of Required Additional Coal Production: 


The following table shows the additional coal production required to make-up the calculated energy 


losses. 


The necessary apportioned energy contribution of each region, as calculated in step 6, is divided by the 


typical heat content for coals form those regions, in order to calculate the necessary tons of coal. 


For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region that will 


have to be produced, represent an additional production of 26.4 Million tons (452 Trillion Btu ÷ 17.13 


Million Btu = 26.4 Million tons). 


The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected areas, in 


order to compensate the calculated energy losses. 


 


 


As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 


Million tons from unaffected areas are required. 
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Step 8:  Calculation of Required Production Increases (percentage): 


The following table shows the required increase of production (percentage) for each unaffected region; 


how much the current production of those areas would need to be increased, in order to obtain the 


necessary tons to make-up the estimated energy losses. 


For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be required to 


come from the Northern Rocky Mountains Region.  Since the current underground production of that 


region is 3.67 Million tons (as indicated in the baseline data), the additional requirement represents an 


increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 4.91%). 
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Step 9:  Calculation of Final Production Table: 


The following table shows the final production distribution, reflecting the production shifts 


corresponding to the implementation of this alternative. 


In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order to 


provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million tons of coal 


less (1,170 Million tons under Alternative 1). 


 


 


 






Prod & Losses

		Curent Coal Production and Estimate of Tonnage and Energy Losses (All Alternatives)





										CURRENT PRODUCTION								TONNAGE LOSSES																								ENERGY LOSSES

										Alternative 1								Alternative 2						Alternative 3						Alternative 4						Alternative 5						Alternative 2						Alternative 3						Alternative 4						Alternative 5

		Region		States		Number of Mines		Heat Content 		Underground		Surface		Total Production		Total		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Production		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Total

								 (MM Btu / Ton) 		(MM ton)		(MM ton)		(MM ton)		(Trillion Btu)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(MM ton)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)		(Trillion Btu)

		N Rocky Mountain / Great Plains		Wyoming 		20		17.13		3.50		464.14		467.64		8,009.11		- 0		464.14		464.14		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		7,949.17		7,949.17		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				Montana 		6				0.17		44.62		44.79		767.01		- 0		44.62		44.62		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		764.14		764.14		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

				North Dakota 		4				- 0		29.63		29.63		507.41		- 0		29.63		29.63		- 0		- 0		- 0		- 0				- 0		- 0		- 0		- 0		- 0		507.41		507.41		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

										3.67		538.39		542.06		9,283.53		- 0		538.39		538.39		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		9,220.71		9,220.71		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Appalachian Basin		West Virginia		301		24.61		88.37		69.41		157.78		3,882.22		- 0		69.41		69.41		- 0		35.41		35.41		0.37		7.41		7.78		0.37		21.91		22.28		- 0		1,707.85		1,707.85		- 0		871.26		871.26		9.08		182.30		191.38		9.08		539.08		548.16

				Kentucky - East		446				44.14		46.12		90.26		2,220.88		- 0		46.12		46.12		- 0		22.12		22.12		0.14		4.12		4.26		- 0		19.12		19.12		- 0		1,134.71		1,134.71		- 0		544.18		544.18		3.52		101.28		104.80		- 0		470.36		470.36

				Pennsylvania		266				53.32		12.10		65.41		1,609.53		- 0		12.10		12.10		- 0		5.10		5.10		- 0		2.10		2.10		- 0		3.10		3.10		- 0		297.60		297.60		- 0		125.37		125.37		- 0		51.55		51.55		- 0		76.15		76.15

				Ohio 		48				17.05		9.20		26.25		645.92		- 0		9.20		9.20		- 0		4.20		4.20		0.05		0.20		0.25		- 0		1.20		1.20		- 0		226.32		226.32		- 0		103.29		103.29		1.30		4.87		6.18		- 0		29.48		29.48

				Virginia 		114				15.81		8.91		24.71		608.08		- 0		8.91		8.91		- 0		3.91		3.91		- 0		0.91		0.91		- 0		0.91		0.91		- 0		219.16		219.16		- 0		96.13		96.13		- 0		22.32		22.32		- 0		22.32		22.32

				Maryland 		21				0.75		2.11		2.86		70.37		- 0		2.11		2.11		- 0		1.11		1.11		0.25		0.11		0.36		- 0		0.61		0.61		- 0		51.84		51.84		- 0		27.24		27.24		6.23		2.63		8.86		- 0		14.94		14.94

				Tennessee 		23				0.79		1.54		2.33		57.40		- 0		1.54		1.54		- 0		1.04		1.04		0.29		0.54		0.83		- 0		1.04		1.04		- 0		37.99		37.99		- 0		25.69		25.69		7.11		13.39		20.50		- 0		25.69		25.69

										220.23		149.38		369.61		9,094.40		- 0		149.38		149.38		- 0		72.88		72.88		1.11		15.38		16.48		0.37		47.88		48.24		- 0		3,675.49		3,675.49		- 0		1,793.16		1,793.16		27.24		378.34		405.57		9.08		1,178.02		1,187.10

		Illinois Basin		Indiana 		30		22.44		12.22		23.67		35.89		805.37		- 0		23.67		23.67		- 0		3.67		3.67		- 0		1.67		1.67		- 0		3.67		3.67		- 0		531.11		531.11		- 0		82.35		82.35		- 0		37.47		37.47		- 0		82.35		82.35

				Illinois 		19				27.06		5.86		32.92		738.61		- 0		5.86		5.86		- 0		1.86		1.86		- 0		- 0		- 0		- 0		1.86		1.86		- 0		131.55		131.55		- 0		41.80		41.80		- 0		- 0		- 0		- 0		41.80		41.80

				Kentucky - West		23				25.33		4.73		30.06		674.58		- 0		4.73		4.73		- 0		2.73		2.73		- 0		- 0		- 0		- 0		1.73		1.73		- 0		106.20		106.20		- 0		61.32		61.32		- 0		- 0		- 0		- 0		38.89		38.89

										64.61		34.27		98.88		2,218.56		- 0		34.27		34.27		- 0		8.27		8.27		- 0		1.67		1.67		- 0		7.27		7.27		- 0		768.86		768.86		- 0		185.47		185.47		- 0		37.47		37.47		- 0		163.03		163.03

		Colorado Plateau		Colorado 		12		21.47		24.37		7.66		32.03		687.76		- 0		7.66		7.66		- 0		0.66		0.66		- 0		0.66		0.66		- 0		0.66		0.66		- 0		164.46		164.46		- 0		14.15		14.15		- 0		14.15		14.15		- 0		14.15		14.15

				New Mexico 		5				7.05		18.60		25.65		550.68		- 0		18.60		18.60		- 0		0.60		0.60		0.05		0.60		0.65		0.05		0.60		0.65		- 0		399.38		399.38		- 0		12.86		12.86		0.99		12.86		13.85		0.99		12.86		13.85

				Arizona 		1				- 0		8.03		8.03		172.32		- 0		8.03		8.03		- 0		0.03		0.03		- 0		0.03		0.03		- 0		0.03		0.03		- 0		172.32		172.32		- 0		0.54		0.54		- 0		0.54		0.54		- 0		0.54		0.54

				Utah 		9				24.37		- 0		24.37		523.19		- 0		- 0		- 0		- 0		- 0		- 0		2.37		- 0		2.37		0.37		- 0		0.37		- 0		- 0		- 0		- 0		- 0		- 0		50.78		- 0		50.78		7.84		- 0		7.84

										55.78		34.28		90.06		1,933.96		- 0		34.28		34.28		- 0		1.28		1.28		2.41		1.28		3.69		0.41		1.28		1.69		- 0		736.16		736.16		- 0		27.55		27.55		51.77		27.55		79.32		8.83		27.55		36.38

		Gulf Region		Texas 		11		13.15		- 0		39.02		39.02		512.98		- 0		39.02		39.02		- 0		36.02		36.02		- 0		- 0		- 0		- 0		9.02		9.02		- 0		512.98		512.98		- 0		473.54		473.54		- 0		- 0		- 0		- 0		118.55		118.55

				Alabama 		59				12.28		8.33		20.61		270.98		- 0		8.33		8.33		- 0		1.33		1.33		- 0		0.33		0.33		- 0		1.33		1.33		- 0		109.52		109.52		- 0		17.49		17.49		- 0		4.34		4.34		- 0		17.49		17.49

				Louisiana 		2				- 0		3.84		3.84		50.53		- 0		3.84		3.84		- 0		1.84		1.84		- 0		- 0		- 0		- 0		0.84		0.84		- 0		50.53		50.53		- 0		24.23		24.23		- 0		- 0		- 0		- 0		11.08		11.08

				Mississippi 		1				- 0		2.84		2.84		37.37		- 0		2.84		2.84		- 0		1.84		1.84		- 0		- 0		- 0		- 0		0.84		0.84		- 0		37.37		37.37		- 0		24.22		24.22		- 0		- 0		- 0		- 0		11.07		11.07

				Arkansas 		2				0.00		0.07		0.07		0.91		0.00		0.07		0.07		0.00		0.07		0.07		0.00		0.07		0.07		0.00		0.07		0.07		0.03		0.88		0.91		0.03		0.88		0.91		0.03		0.88		0.91		0.03		0.88		0.91

										12.28		54.10		66.38		872.76		0.00		54.10		54.10		0.00		41.10		41.10		0.00		0.40		0.40		0.00		12.10		12.10		0.03		711.27		711.30		0.03		540.35		540.38		0.03		5.22		5.25		0.03		159.07		159.10

		Other Western Interior		Oklahoma 		7		22.74		0.44		1.02		1.46		33.29		0.44		1.02		1.46		0.44		1.02		1.46		- 0		0.02		0.02		0.44		1.02		1.46		10.03		23.26		33.29		10.03		23.26		33.29		- 0		0.52		0.52		10.03		23.26		33.29

				Missouri 		2				- 0		0.25		0.25		5.62		- 0		0.25		0.25		- 0		0.25		0.25		- 0		- 0		- 0		- 0		0.25		0.25		- 0		5.62		5.62		- 0		5.62		5.62		- 0		- 0		- 0		- 0		5.62		5.62

				Kansas 		2				- 0		0.23		0.23		5.21		- 0		0.23		0.23		- 0		0.23		0.23		- 0		- 0		- 0		- 0		0.23		0.23		- 0		5.21		5.21		- 0		5.21		5.21		- 0		- 0		- 0		- 0		5.21		5.21

										0.44		1.50		1.94		44.12		0.44		1.50		1.94		0.44		1.50		1.94		- 0		0.02		0.02		0.44		1.50		1.94		10.03		34.09		44.12		10.03		34.09		44.12		- 0		0.52		0.52		10.03		34.09		44.12

		Northwest		Alaska 		1		15.48		- 0		1.48		1.48		22.86		- 0		1.48		1.48		- 0		0.48		0.48		- 0		- 0		- 0		- 0		0.48		0.48		- 0		22.86		22.86		- 0		7.38		7.38		- 0		- 0		- 0		- 0		7.38		7.38

				Washington 		-				- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

										- 0		1.48		1.48		22.86		- 0		1.48		1.48		- 0		0.48		0.48		- 0		- 0		- 0		- 0		0.48		0.48		- 0		22.86		22.86		- 0		7.38		7.38		- 0		- 0		- 0		- 0		7.38		7.38

		TOTAL								357.01		813.39		1,170.40		23,470.19		0.44		813.39		813.83		0.44		125.50		125.94		3.52		18.75		22.27		1.22		70.50		71.72		10.05		15,169.45		15,179.50		10.05		2,588.00		2,598.06		79.04		449.10		528.14		27.96		1,569.15		1,597.11
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Energy Balance Model

		Alternative 1 (Baseline Data)



				Production (Million Short Tons)

		Region		Underground		Surface		Total		Heat Content (Trillion Btu)		Heat Content  (Million Btu per Short Ton) 

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		9,284		17.13

		Appalachian Basin		220.23		149.38		369.61		9,094		24.61

		Illinois Basin		64.61		34.27		98.88		2,219		22.44

		Colorado Plateau		55.78		34.28		90.06		1,934		21.47

		Gulf Region		12.28		54.10		66.38		873		13.15

		Other Western Interior		0.44		1.50		1.94		44		22.74

		Northwest		- 0		1.48		1.48		23		15.48

		Total		357.01		813.39		1,170.40		23,470

		Alternative 2 (Hypothetical)



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground*		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		9,221		63		- 0		63		0.77%		0.00%		117		- 0		117		6.8		- 0		6.8		186.73%		0.00%		11		- 0		11

		Appalachian Basin		- 0		149.38		149.38		3,675		5,419		- 0		5,419		66.66%		0.00%		10,119		- 0		10,119		411.2		- 0		411.2		186.73%		0.00%		631		- 0		631

		Illinois Basin		- 0		34.27		34.27		769		1,450		- 0		1,450		17.83%		0.00%		2,707		- 0		2,707		120.6		- 0		120.6		186.73%		0.00%		185		- 0		185

		Colorado Plateau		- 0		34.28		34.28		736		1,198		- 0		1,198		14.73%		0.00%		2,237		- 0		2,237		104.2		- 0		104.2		186.73%		0.00%		160		- 0		160

		Gulf Region		0.00		54.10		54.10		711		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		- 0		12

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		1.48		1.48		23		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Total		0.44		813.39		813.83		15,180		8,129		- 0		8,129		100.00%		0.00%		15,180		- 0		15,180		642.9		- 0		642.9						999		- 0		999

																																		* Note: The required increase in production indicates the impossibility of meeting

																																		the nation's energy requirements.

		Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)																																																										- 0



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground*		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		9,221		63		- 0		63		0.77%		0.00%		16		- 0		16		0.9		- 0		0.9		25.00%		0.00%		5		- 0		5

		Appalachian Basin		- 0		149.38		149.38		3,675		5,419		- 0		5,419		66.66%		0.00%		1,355		- 0		1,355		55.1		- 0		55.1		25.00%		0.00%		275		- 0		275

		Illinois Basin		- 0		34.27		34.27		769		1,450		- 0		1,450		17.83%		0.00%		362		- 0		362		16.2		- 0		16.2		25.00%		0.00%		81		- 0		81

		Colorado Plateau		- 0		34.28		34.28		736		1,198		- 0		1,198		14.73%		0.00%		299		- 0		299		13.9		- 0		13.9		25.00%		0.00%		70		- 0		70

		Gulf Region		0.00		54.10		54.10		711		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		- 0		12

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		1.48		1.48		23		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Total		0.44		813.39		813.83		15,180		8,129		- 0		8,129		100.00%		0.00%		2,032		- 0		2,032		86.1		- 0		86.1						443		- 0		443

																										13,147								* Note: Increasing the current production level 25% would represent approx. 13%

																										Deficit								of the energy loss, leaving a deficit of 13,137 Million BTU to be covered with other 

																																		energy sources.

		Alternative 3



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.36%		53.15%		9		1,381		1,390		0.5		80.6		81.2		14.97%		14.97%		4		619		623

		Appalachian Basin		- 0		72.88		72.88		1,793		5,419		- 0		5,419		31.23%		0.00%		811		- 0		811		33.0		- 0		33.0		14.97%		0.00%		253		77		330

		Illinois Basin		- 0		8.27		8.27		185		1,450		- 0		1,450		8.36%		0.00%		217		- 0		217		9.7		- 0		9.7		14.97%		0.00%		74		26		100

		Colorado Plateau		- 0		1.28		1.28		28		1,198		- 0		1,198		6.90%		0.00%		179		- 0		179		8.4		- 0		8.4		14.97%		0.00%		64		33		97

		Gulf Region		0.00		41.10		41.10		540		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		13		25

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		0.48		0.48		7		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		1		1

		Total		0.44		125.50		125.94		2,598		8,129		9,221		17,350		46.85%		53.15%		1,217		1,381		2,598		51.6		80.6		132.2						408		769		1,177





		Alternative 4



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.58%		85.65%		3		452		455		0.2		26.4		26.6		4.91%		4.91%		4		565		569

		Appalachian Basin		1.11		15.38		16.48		406		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		219		134		353

		Illinois Basin		- 0		1.67		1.67		37		1,450		- 0		1,450		13.47%		0.00%		71		- 0		71		3.2		- 0		3.2		4.91%		0.00%		68		33		100

		Colorado Plateau		2.41		1.28		3.69		79		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		53		33		86

		Gulf Region		0.00		0.40		0.40		5		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		54		66

		Other Western Interior		- 0		0.02		0.02		1		10		- 0		10		0.09%		0.00%		0		- 0		0		0.0		- 0		0.0		4.91%		0.00%		0		1		2

		Northwest		- 0		- 0		- 0		- 0		- 0		23		23		0.00%		0.21%		- 0		1		1		- 0		0.1		0.1		0.00%		4.91%		- 0		2		2

		Total		3.52		18.75		22.27		528		1,523		9,244		10,766		14.14%		85.86%		75		453		528		3.4		26.5		29.9						357		821		1,178





		Alternative 5



				Lost Production (Million Short Tons)								Unaffected Production (Trillion Btu)						% of Unaffected Production				Heat Content Contribution (Trillion Btu)						Req'd. Additional Production (Million Short Tons)						Req'd. Increase in Current Prod.				Final Production (Million Short Tons)

		Region		Underground		Surface		Total		Lost Heat Content (Trillion Btu)		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total		Underground		Surface		Total		Underground		Surface		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		- 0		63		9,221		9,284		0.59%		85.91%		9		1,372		1,381		0.5		80.1		80.7		14.88%		14.88%		4		618		623

		Appalachian Basin		0.37		47.88		48.24		1,187		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		220		102		321

		Illinois Basin		- 0		7.27		7.27		163		1,450		- 0		1,450		13.51%		0.00%		216		- 0		216		9.6		- 0		9.6		14.88%		0.00%		74		27		101

		Colorado Plateau		0.41		1.28		1.69		36		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		55		33		88

		Gulf Region		0.00		12.10		12.10		159		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		12		42		54

		Other Western Interior		0.44		1.50		1.94		44		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0

		Northwest		- 0		0.48		0.48		7		- 0		- 0		- 0		0.00%		0.00%		- 0		- 0		- 0		- 0		- 0		- 0		0.00%		0.00%		- 0		1		1

		Total		1.22		70.50		71.72		1,597		1,513		9,221		10,733		14.09%		85.91%		225		1,372		1,597		10.2		80.1		90.3						366		823		1,189
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Summary

		Summary of Impacts on Regional Production 

		All Alternatives





								Production (Million Short Tons)

				Region				Underground (Million Tons)		Surface (Million Tons)		Total (Million Tons)		Heat Content (Trillion Btu)

		Alternative 1		1		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		9,284

				2		Appalachian Basin		220.23		149.38		369.61		9,094

				3		Illinois Basin		64.61		34.27		98.88		2,219

				4		Colorado Plateau		55.78		34.28		90.06		1,934

				5		Gulf Region		12.28		54.10		66.38		873

				6		Other Western Interior		0.44		1.50		1.94		44

				7		Northwest		- 0		1.48		1.48		23

						Total		357.01		813.39		1,170.40		23,470



		Alternative 2  (Hypothetical)		1		Northern Rocky Mountains and Great Plains		10.52		- 0		10.52		180

				2		Appalachian Basin		631.46		- 0		631.46		15,538

				3		Illinois Basin		185.25		- 0		185.25		4,157

				4		Colorado Plateau		159.94		- 0		159.94		3,434

				5		Gulf Region		12.28		- 0		12.28		161

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		- 0		- 0		- 0

						Total		999.45		- 0		999.45		23,470



		Alternative 2  (Realistic)		1		Northern Rocky Mountains and Great Plains		4.59		- 0		4.59		79

				2		Appalachian Basin		275.29		- 0		275.29		6,774

				3		Illinois Basin		80.76		- 0		80.76		1,812

				4		Colorado Plateau		69.73		- 0		69.73		1,497

				5		Gulf Region		12.28		- 0		12.28		161

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		- 0		- 0		- 0

						Total		442.64		- 0		442.64		10,323



		Alternative 3		1		Northern Rocky Mountains and Great Plains		4.22		619.01		623.22		10,674

				2		Appalachian Basin		253.21		76.50		329.71		8,113

				3		Illinois Basin		74.28		26.00		100.28		2,250

				4		Colorado Plateau		64.13		33.00		97.13		2,086

				5		Gulf Region		12.28		13.00		25.28		332

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		1.00		1.00		15

						Total		408.13		768.51		1,176.63		23,470



		Alternative 4		1		Northern Rocky Mountains and Great Plains		3.85		564.80		568.65		9,739

				2		Appalachian Basin		219.12		134.00		353.12		8,689

				3		Illinois Basin		67.78		32.60		100.37		2,252

				4		Colorado Plateau		53.37		33.00		86.37		1,855

				5		Gulf Region		12.28		53.70		65.98		868

				6		Other Western Interior		0.46		1.48		1.94		44

				7		Northwest		- 0		1.55		1.55		24

						Total		356.86		821.12		1,177.99		23,470



		Alternative 5		1		Northern Rocky Mountains and Great Plains		4.21		618.50		622.71		10,665

				2		Appalachian Basin		219.86		101.50		321.36		7,907

				3		Illinois Basin		74.22		27.00		101.22		2,271

				4		Colorado Plateau		55.37		33.00		88.37		1,898

				5		Gulf Region		12.28		42.00		54.28		714

				6		Other Western Interior		- 0		- 0		- 0		- 0

				7		Northwest		- 0		1.00		1.00		15

						Total		365.95		823.00		1,188.95		23,470

								Underground		Surface		Total
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UGTons



 Underground Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	3.6680000000000001	220.23099999999997	64.608999999999995	55.780999999999999	12.283000000000001	0.441	0	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.585	275.28874999999994	80.76124999999999	69.726249999999993	12.281000000000001	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10.517166409174127	631.46294314580871	185.2518005807882	159.93949276721426	12.281000000000001	0	0	Alternative 3	4.2172628514459207	253.20938250730273	74.283842848710322	64.133898341468068	12.281000000000001	0	0	Alternative 4	3.847935098320213	219.12399999999997	67.778418420766258	53.37	12.281000000000001	0.46263341830949123	0	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.2137986034701829	219.86199999999997	74.222822783970827	55.37	12.281000000000001	0	0	Regions

Production (Million ton)



Surf Tons



Surface Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	538.38699999999994	149.37600000000003	34.265999999999998	34.283000000000001	54.098999999999997	1.4990000000000001	1.4770000000000001	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Il	linois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	0	0	0	0	0	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	0	0	0	0	0	0	0	Alternative 3	619.00749585643803	76.500000000000043	26	33	13	0	1	Alternative 4	564.79777365848531	134.00000000000003	32.595999999999997	33	53.701999999999998	1.4760000000000002	1.5494547819571851	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	618.49901546524018	101.50000000000004	27	33	42	0	1	Regions

Production (Million ton)



Total Tons



 Total Production

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	542.05499999999995	369.60699999999997	98.875	90.063999999999993	66.382000000000005	1.9400000000000002	1.4770000000000001	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalach	ian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	4.585	275.28874999999994	80.76124999999999	69.726249999999993	12.281000000000001	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10.517166409174127	631.46294314580871	185.2518005807882	159.93949276721426	12.281000000000001	0	0	Alternative 3	623.22475870788389	329.70938250730279	100.28384284871032	97.133898341468068	25.280999999999999	0	1	Alternative 4	568.64570875680556	353.12400000000002	100.37441842076626	86.37	65.983000000000004	1.9386334183094913	1.5494547819571851	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	622.71281406871037	321.36200000000002	101.22282278397083	88.37	54.280999999999999	0	1	Regions

Production (Million ton)



Total Energy (Reg)



 Total Energy

By Region

Alternative 1	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	9283.5349605442771	9094.4011957065231	2218.5555068560234	1933.955967325194	872.76237393939391	44.115600000000001	22.863959999999999	Alternative 2 (Realistic)	Northern Rocky Mountains and Great Plains	Appalac	hian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	78.525256282287813	6773.6442685461961	1812.1195036973552	1497.2408206021087	161.46537787878788	0	0	Alternative 2 (Hypothetical)	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	180.12283263770271	15537.523221122987	4156.676635484213	3434.4014972477212	161.46537787878788	0	0	Alternative 3	10673.693325845925	8112.6964654621652	2250.1670978578036	2085.7688124782485	332.38386272727269	0	15.479999999999999	Alternative 4	9738.9422058781565	8688.8271267391337	2252.1994309467677	1854.6342256381799	867.5164912121212	44.084523932357833	23.985560024697225	Alternative 5	Northern Rocky Mountains and Great Plains	Appalachian Basin	Illinois Basin	Colorado Plateau	Gulf Region	Other Western Interior	Northwest	10664.925477646701	7907.3041285869595	2271.2359130911741	1897.5804853496118	713.66355969696963	0	15.479999999999999	Regions

Energy  (Trillion Btu)



UG Prod by Alt



Underground Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	357.01299999999998	442.64224999999988	999.45240290298523	408.12538654892705	356.86398693739596	365.94962138744103	Alternative

Production (Million ton)




Surf Prod by Alt 



Surface Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	813.38699999999994	0	0	768.50749585643803	821.12122844044245	822.99901546524018	Alternative

Production (Million ton)




Total Tons Alt+Method



Total Production

By Mining Method

Alternative 1	Underground	Surface	Total	357.01299999999998	813.38699999999994	1170.4000000000001	Alternative 2 (Realistic)	Underground	Surface	Total	442.64224999999988	0	442.64224999999988	Alternative 2 (Hypo	thetical)	Underground	Surface	Total	999.45240290298523	0	999.45240290298523	Alternative 3	408.12538654892705	768.50749585643803	1176.6328824053649	Alternative 4	356.86398693739596	821.12122844044245	1177.9852153778386	Alternative 5	Underground	Surface	Total	365.94962138744	103	822.99901546524018	1188.9486368526809	Mining Method

Production (Million ton)



Total Tons Alt



Total Production

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	1170.4000000000001	442.64224999999988	999.45240290298523	1176.6328824053649	1177.9852153778386	1188.9486368526809	Alternative

Production (Million ton)




Total Energy (ALT)



Total Energy

By Alternative

Alternative 1	Alternative 1	Alternative 2  (Realistic)	Alternative 2  (Hypothetical)	Alternative 3	Alternative 4	Alternative 5	23470.189564371409	10322.995227006737	23470.189564371409	23470.189564371416	23470.189564371409	23470.189564371416	Alternative

Energy Production (Trillion Btu)





Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director of Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
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Step-By-Step Explanation of Alternative Impact on Production (Metrics) 

 

Step 1: Baseline Data: 

The baseline data comes from the 2008 DOE/EIA production reports as shown in the following table: 
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Step 2: Production Losses (Tons): 

This preliminary approach to the quantification of the impact of the implementation of the various 

alternatives on the regional production was based on an informal elicitation process in which Steve 

Gardner, Doug Mynear, Joe Zaluski, John Morgan and I, estimated the tons that would be lost at each 

region.   

The elicitation process is a method of subjective probabilities in which an expert or experts are asked to 

estimate various behaviors and likelihoods regarding specific model variables or scenarios.  This method 

has seen increasing usage in environmental risk assessment and is used by EPA (EPA/630/R-97/001, 

March 1997) 

Expert elicitation can be informal or formal. Informal elicitation methods include self assessment, 

brainstorming, causal elicitation (without structured efforts to control biases), and taped group 

discussions between the project staff and selected experts. 

Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory 

Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; 

Taylor and Burmaster; 1993) and are considerably more elaborate and expensive than informal 

methods. 

Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and experience in the 

subject area resulting in superior knowledge in the field, (2) access to relevant information, (3) an ability 

to process and effectively use the information, and (4) is recognized by his or her peers or those 

conducting the study as qualified to provide judgments about assumptions, models, and model 

parameters at the level of detail required.  Therefore, the individual who participated in the elicitation 

process, as mentioned above, are experts and, therefore, the described elicitation process is valid. 

A more detailed analysis would require a formal elicitation process through which probabilistic ranges of 

impact would be defined by the experts. Those ranges would then be used to build a stochastic 

prediction model (Monte Carlo simulation). 

The following table shows the estimated losses (tons) corresponding to the implementation of 

Alternative 4 as estimated during the informal elicitation process: 

 

 

 

  



Step-By-Step Explanation of Alternative Impact on Production (Metrics) 

Confidential – Deliberative Process Material Page 3 

 

Step 2: Production Losses (Tons) (Part 2): 
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Step 3: Energy Losses (Btu): 

The lost tons were converted into energy, by multiplying them by the typical heat content of the coals 

from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are shown in the 

following table: 

 

For example, the implementation of Alternative 4 in the Appalachian Region would cause the loss of 

16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 million tons of 

surface coal).  Since the typical heat content of coal from that region is 24.61 million Btu per ton, then 

the corresponding energy loss would be 16.48 MM ton x 24.61 MM Btu/ton = 405.57 Trillion Btu (27.24 

Trillion Btu from underground coal and 378.34 Trillion Btu from surface coal).  

Applying the same principle to all the regions, the final estimated nationwide impact of the application 

of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from underground coal and 449.10 

Trillion Btu from surface coal).  
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Step 4: Summary of Losses (tons and Btu): 

 

The following table summarizes the losses described in steps 2 and 3. 

 

 

 

It can be observed that some mining methods and/or regions were not affected by the implementation 

of this Alternative (shaded in green).  These are called “unaffected areas” and the production from those 

“unaffected areas” is called “unaffected production”. 

The coal necessary to make up the energy losses caused by this Alternative will come from the 

“unaffected areas”. 
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Step 5:  Apportioning of Make-up Energy: 

 

As mentioned in step 4, the additional coal required to make up the energy losses will come from the 

unaffected areas.  For this analysis, it has been considered that each unaffected area will contribute to 

the energy make-up, proportionally to its current production. 

As observed in the following table, the Northern Rocky Mountains Region is an “unaffected area”, with 

an “unaffected production of 63 Trillion Btu from underground mining and 9,221 Trillion Btu from 

Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures are the result of multiplying 

the “unaffected production” (tonnage) by the typical heat content of coal coming from that region: 

3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production) 

538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production) 

63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu 

As shown in the table, the total unaffected production would reach 10,766 Trillion Btu. 

Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky Mountains Region 

represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 10,766 Btu = 85.65%), then 

it is assumed that 85.65% of the lost energy will come from that region.  Similarly, since the 1,450 Btu of 

underground unaffected production from the Illinois Basin Region represent 13.47% of the national 

unaffected production, it is assumed that the same percentage of the lost energy will come from that 

region, and so on. 

 

In this case, 14.4% of the make-up energy will come from underground operations and the remaining 

85.86% will come from surface mines. 
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Step 6:  Apportioning of Make-up Energy (part 2: 

 

The following table shows how the lost energy is distributed among the unaffected regions.  

For example, since the apportioning exercised described in step 5 indicates that 85.65% of the lost 

energy will come from surface operations, in the Northern Rocky Mountains Region, then additional 452 

Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 Trillion Btu). 
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Step 7:  Calculation of Required Additional Coal Production: 

The following table shows the additional coal production required to make-up the calculated energy 

losses. 

The necessary apportioned energy contribution of each region, as calculated in step 6, is divided by the 

typical heat content for coals form those regions, in order to calculate the necessary tons of coal. 

For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region that will 

have to be produced, represent an additional production of 26.4 Million tons (452 Trillion Btu ÷ 17.13 

Million Btu = 26.4 Million tons). 

The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected areas, in 

order to compensate the calculated energy losses. 

 

 

As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 

Million tons from unaffected areas are required. 
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Step 8:  Calculation of Required Production Increases (percentage): 

The following table shows the required increase of production (percentage) for each unaffected region; 

how much the current production of those areas would need to be increased, in order to obtain the 

necessary tons to make-up the estimated energy losses. 

For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be required to 

come from the Northern Rocky Mountains Region.  Since the current underground production of that 

region is 3.67 Million tons (as indicated in the baseline data), the additional requirement represents an 

increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 4.91%). 
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Step 9:  Calculation of Final Production Table: 

The following table shows the final production distribution, reflecting the production shifts 

corresponding to the implementation of this alternative. 

In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order to 

provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million tons of coal 

less (1,170 Million tons under Alternative 1). 
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Curent Coal Production and Estimate of Tonnage and Energy Losses (All Alternatives)

Region States Heat Content Underground Surface Total Production Total Underground Surface Production Underground Surface Production Underground Surface Production Underground Surface
 (MM Btu / Ton) (MM ton) (MM ton) (MM ton) (Trillion Btu) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton) (MM ton)

N Rocky Mountain / Great Plains Wyoming 20                          3.50                      464.14                      467.64                   8,009.11 -                          464.14                    464.14                    -                          -                          -                          -                          -                          -                          -                          
Montana 6                          0.17                        44.62                        44.79                      767.01 -                          44.62                      44.62                      -                          -                          -                          -                          -                          -                          -                          
North Dakota 4                              -                          29.63                        29.63                      507.41 -                          29.63                      29.63                      -                          -                          -                          -                          -                          -                          -                          

                         3.67                      538.39                      542.06                   9,283.53 -                              538.39                       538.39                       -                              -                              -                              -                              -                              -                              -                              -                              
Appalachian Basin West Virginia 301                              88.37                              69.41                      157.78                   3,882.22 -                          69.41                      69.41                      -                          35.41                      35.41                      0.37                        7.41                        7.78                        0.37                        21.91                      

Kentucky - East 446                        44.14                        46.12                        90.26                   2,220.88 -                          46.12                      46.12                      -                          22.12                      22.12                      0.14                        4.12                        4.26                        -                          19.12                      
Pennsylvania 266                        53.32                        12.10                        65.41                   1,609.53 -                          12.10                      12.10                      -                          5.10                        5.10                        -                          2.10                        2.10                        -                          3.10                        
Ohio 48                        17.05                          9.20                        26.25                      645.92 -                          9.20                        9.20                        -                          4.20                        4.20                        0.05                        0.20                        0.25                        -                          1.20                        
Virginia 114                        15.81                          8.91                        24.71                      608.08 -                          8.91                        8.91                        -                          3.91                        3.91                        -                          0.91                        0.91                        -                          0.91                        
Maryland 21                          0.75                          2.11                          2.86                        70.37 -                          2.11                        2.11                        -                          1.11                        1.11                        0.25                        0.11                        0.36                        -                          0.61                        
Tennessee 23                          0.79                          1.54                          2.33                        57.40 -                          1.54                        1.54                        -                          1.04                        1.04                        0.29                        0.54                        0.83                        -                          1.04                        

                     220.23                      149.38                      369.61                   9,094.40 -                              149.38                       149.38                       -                              72.88                          72.88                          1.11                            15.38                          16.48                          0.37                            47.88                          
Illinois Basin Indiana 30                        12.22                        23.67                        35.89                      805.37 -                          23.67                      23.67                      -                          3.67                        3.67                        -                          1.67                        1.67                        -                          3.67                        

Illinois 19                        27.06                          5.86                        32.92                      738.61 -                          5.86                        5.86                        -                          1.86                        1.86                        -                          -                          -                          -                          1.86                        
Kentucky - West 23                        25.33                          4.73                        30.06                      674.58 -                          4.73                        4.73                        -                          2.73                        2.73                        -                          -                          -                          -                          1.73                        

                       64.61                        34.27                        98.88                   2,218.56 -                              34.27                          34.27                          -                              8.27                            8.27                            -                              1.67                            1.67                            -                              7.27                            
Colorado Plateau Colorado 12                        24.37                          7.66                        32.03                      687.76 -                          7.66                        7.66                        -                          0.66                        0.66                        -                          0.66                        0.66                        -                          0.66                        

New Mexico 5                          7.05                        18.60                        25.65                      550.68 -                          18.60                      18.60                      -                          0.60                        0.60                        0.05                        0.60                        0.65                        0.05                        0.60                        
Arizona 1                              -                            8.03                          8.03                      172.32 -                          8.03                        8.03                        -                          0.03                        0.03                        -                          0.03                        0.03                        -                          0.03                        
Utah 9                        24.37                              -                          24.37                      523.19 -                          -                          -                          -                          -                          -                          2.37                        -                          2.37                        0.37                        -                          

                       55.78                        34.28                        90.06                   1,933.96 -                              34.28                          34.28                          -                              1.28                            1.28                            2.41                            1.28                            3.69                            0.41                            1.28                            
Gulf Region Texas 11                              -                          39.02                        39.02                      512.98 -                          39.02                      39.02                      -                          36.02                      36.02                      -                          -                          -                          -                          9.02                        

Alabama 59                        12.28                          8.33                        20.61                      270.98 -                          8.33                        8.33                        -                          1.33                        1.33                        -                          0.33                        0.33                        -                          1.33                        
Louisiana 2                              -                            3.84                          3.84                        50.53 -                          3.84                        3.84                        -                          1.84                        1.84                        -                          -                          -                          -                          0.84                        
Mississippi 1                              -                            2.84                          2.84                        37.37 -                          2.84                        2.84                        -                          1.84                        1.84                        -                          -                          -                          -                          0.84                        
Arkansas 2                          0.00                          0.07                          0.07                          0.91 0.00                        0.07                        0.07                        0.00                        0.07                        0.07                        0.00                        0.07                        0.07                        0.00                        0.07                        

                       12.28                        54.10                        66.38                      872.76 0.00                            54.10                          54.10                          0.00                            41.10                          41.10                          0.00                            0.40                            0.40                            0.00                            12.10                          
Other Western Interior Oklahoma 7                          0.44                          1.02                          1.46                        33.29 0.44                        1.02                        1.46                        0.44                        1.02                        1.46                        -                          0.02                        0.02                        0.44                        1.02                        

Missouri 2                              -                            0.25                          0.25                          5.62 -                          0.25                        0.25                        -                          0.25                        0.25                        -                          -                          -                          -                          0.25                        
Kansas 2                              -                            0.23                          0.23                          5.21 -                          0.23                        0.23                        -                          0.23                        0.23                        -                          -                          -                          -                          0.23                        

                         0.44                          1.50                          1.94                        44.12 0.44                            1.50                            1.94                            0.44                            1.50                            1.94                            -                              0.02                            0.02                            0.44                            1.50                            
Northwest Alaska 1                              -                            1.48                          1.48                        22.86 -                          1.48                        1.48                        -                          0.48                        0.48                        -                          -                          -                          -                          0.48                        

Washington -                              -                                -                                -                                -   -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          
                             -                            1.48                          1.48                        22.86 -                              1.48                            1.48                            -                              0.48                            0.48                            -                              -                              -                              -                              0.48                            

                     357.01                      813.39                   1,170.40                 23,470.19 0.44                        813.39                    813.83                    0.44                        125.50                    125.94                    3.52                        18.75                      22.27                      1.22                        70.50                      TOTAL

Number of 
Mines

TONNAGE LOSSES

Alternative 2 Alternative 5Alternative 3 Alternative 4

CURRENT PRODUCTION

Alternative 1

                           13.15 

                           22.74 

                           15.48 

                           17.13 

                           24.61 

                           22.44 

                           21.47 
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Production Underground Surface Total Underground Surface Total Underground Surface Total Underground Surface Total
(MM ton) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu) (Trillion Btu)

-                          -                          7,949.17                 7,949.17                 -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                          -                          764.14                    764.14                    -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                          -                          507.41                    507.41                    -                          -                          -                          -                          -                          -                          -                          -                          -                          

-                              -                              9,220.71                   9,220.71                   -                              -                              -                              -                              -                              -                              -                              -                              -                              
22.28                      -                          1,707.85                 1,707.85                 -                          871.26                    871.26                    9.08                        182.30                    191.38                    9.08                        539.08                    548.16                    

19.12                      -                          1,134.71                 1,134.71                 -                          544.18                    544.18                    3.52                        101.28                    104.80                    -                          470.36                    470.36                    

3.10                        -                          297.60                    297.60                    -                          125.37                    125.37                    -                          51.55                      51.55                      -                          76.15                      76.15                      

1.20                        -                          226.32                    226.32                    -                          103.29                    103.29                    1.30                        4.87                        6.18                        -                          29.48                      29.48                      

0.91                        -                          219.16                    219.16                    -                          96.13                      96.13                      -                          22.32                      22.32                      -                          22.32                      22.32                      

0.61                        -                          51.84                      51.84                      -                          27.24                      27.24                      6.23                        2.63                        8.86                        -                          14.94                      14.94                      

1.04                        -                          37.99                      37.99                      -                          25.69                      25.69                      7.11                        13.39                      20.50                      -                          25.69                      25.69                      

48.25                          -                              3,675.49                   3,675.49                   -                              1,793.16                   1,793.16                   27.24                          378.34                       405.57                       9.08                            1,178.02                   1,187.10                   
3.67                        -                          531.11                    531.11                    -                          82.35                      82.35                      -                          37.47                      37.47                      -                          82.35                      82.35                      

1.86                        -                          131.55                    131.55                    -                          41.80                      41.80                      -                          -                          -                          -                          41.80                      41.80                      

1.73                        -                          106.20                    106.20                    -                          61.32                      61.32                      -                          -                          -                          -                          38.89                      38.89                      

7.27                            -                              768.86                       768.86                       -                              185.47                       185.47                       -                              37.47                          37.47                          -                              163.03                       163.03                       
0.66                        -                          164.46                    164.46                    -                          14.15                      14.15                      -                          14.15                      14.15                      -                          14.15                      14.15                      

0.65                        -                          399.38                    399.38                    -                          12.86                      12.86                      0.99                        12.86                      13.85                      0.99                        12.86                      13.85                      

0.03                        -                          172.32                    172.32                    -                          0.54                        0.54                        -                          0.54                        0.54                        -                          0.54                        0.54                        

0.37                        -                          -                          -                          -                          -                          -                          50.78                      -                          50.78                      7.84                        -                          7.84                        

1.69                            -                              736.16                       736.16                       -                              27.55                          27.55                          51.77                          27.55                          79.32                          8.83                            27.55                          36.38                          
9.02                        -                          512.98                    512.98                    -                          473.54                    473.54                    -                          -                          -                          -                          118.55                    118.55                    

1.33                        -                          109.52                    109.52                    -                          17.49                      17.49                      -                          4.34                        4.34                        -                          17.49                      17.49                      

0.84                        -                          50.53                      50.53                      -                          24.23                      24.23                      -                          -                          -                          -                          11.08                      11.08                      

0.84                        -                          37.37                      37.37                      -                          24.22                      24.22                      -                          -                          -                          -                          11.07                      11.07                      

0.07                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        0.03                        0.88                        0.91                        

12.10                          0.03                            711.27                       711.30                       0.03                            540.35                       540.38                       0.03                            5.22                            5.25                            0.03                            159.07                       159.10                       
1.46                        10.03                      23.26                      33.29                      10.03                      23.26                      33.29                      -                          0.52                        0.52                        10.03                      23.26                      33.29                      

0.25                        -                          5.62                        5.62                        -                          5.62                        5.62                        -                          -                          -                          -                          5.62                        5.62                        

0.23                        -                          5.21                        5.21                        -                          5.21                        5.21                        -                          -                          -                          -                          5.21                        5.21                        

1.94                            10.03                          34.09                          44.12                          10.03                          34.09                          44.12                          -                              0.52                            0.52                            10.03                          34.09                          44.12                          
0.48                        -                          22.86                      22.86                      -                          7.38                        7.38                        -                          -                          -                          -                          7.38                        7.38                        

-                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          -                          

0.48                            -                              22.86                          22.86                          -                              7.38                            7.38                            -                              -                              -                              -                              7.38                            7.38                            
71.72                      10.05                      15,169.45               15,179.50               10.05                      2,588.00                 2,598.06                 79.04                      449.10                    528.14                    27.96                      1,569.15                 1,597.11                 

 ENERGY LOSSES

 Alternative 3 Alternative 4Alternative 2 Alternative 5
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Alternative 1 (Baseline Data)

Region Underground Surface Total
Heat Content 
(Trillion Btu)

Heat Content 
 (Million Btu 

per Short Ton) 
Northern Rocky Mountains and Great Plains 3.67                        538.39                   542.06                   9,284               17.13                     

Appalachian Basin 220.23                   149.38                   369.61                   9,094               24.61                     
Illinois Basin 64.61                     34.27                     98.88                     2,219               22.44                     

Colorado Plateau 55.78                     34.28                     90.06                     1,934               21.47                     
Gulf Region 12.28                     54.10                     66.38                     873                   13.15                     

Other Western Interior 0.44                        1.50                        1.94                        44                     22.74                     
Northwest -                          1.48                        1.48                        23                     15.48                     

Total 357.01                   813.39                   1,170.40                23,470             

Production (Million Short Tons)
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Alternative 2 (Hypothetical)

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground* Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          538.39                   538.39                   9,221               63                           -                          63                           0.77% 0.00% 117                         -                          117                         6.8                          -                          6.8                          186.73% 0.00% 11                           -                          11                           
Appalachian Basin -                          149.38                   149.38                   3,675               5,419                     -                          5,419                     66.66% 0.00% 10,119                   -                          10,119                   411.2                     -                          411.2                     186.73% 0.00% 631                         -                          631                         

Illinois Basin -                          34.27                     34.27                     769                   1,450                     -                          1,450                     17.83% 0.00% 2,707                     -                          2,707                     120.6                     -                          120.6                     186.73% 0.00% 185                         -                          185                         
Colorado Plateau -                          34.28                     34.28                     736                   1,198                     -                          1,198                     14.73% 0.00% 2,237                     -                          2,237                     104.2                     -                          104.2                     186.73% 0.00% 160                         -                          160                         

Gulf Region 0.00                        54.10                     54.10                     711                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           -                          12                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          1.48                        1.48                        23                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          
Total 0.44                        813.39                   813.83                   15,180             8,129                     -                          8,129                     100.00% 0.00% 15,180                   -                          15,180                   642.9                     -                          642.9                     999                         -                          999                         

Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod.Lost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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* Note: The required increase in production indicates the impossibility of meeting
the nation's energy requirements.

Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground* Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          538.39                   538.39                   9,221               63                           -                          63                           0.77% 0.00% 16                           -                          16                           0.9                          -                          0.9                          25.00% 0.00% 5                             -                          5                             
Appalachian Basin -                          149.38                   149.38                   3,675               5,419                     -                          5,419                     66.66% 0.00% 1,355                     -                          1,355                     55.1                        -                          55.1                        25.00% 0.00% 275                         -                          275                         

Illinois Basin -                          34.27                     34.27                     769                   1,450                     -                          1,450                     17.83% 0.00% 362                         -                          362                         16.2                        -                          16.2                        25.00% 0.00% 81                           -                          81                           
Colorado Plateau -                          34.28                     34.28                     736                   1,198                     -                          1,198                     14.73% 0.00% 299                         -                          299                         13.9                        -                          13.9                        25.00% 0.00% 70                           -                          70                           

Gulf Region 0.00                        54.10                     54.10                     711                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           -                          12                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          1.48                        1.48                        23                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          
Total 0.44                        813.39                   813.83                   15,180             8,129                     -                          8,129                     100.00% 0.00% 2,032                     -                          2,032                     86.1                        -                          86.1                        443                         -                          443                         

13,147                   * Note: Increasing the current production level 25% would represent approx. 13%
Deficit of the energy loss, leaving a deficit of 13,137 Million BTU to be covered with other 

energy sources.

Req'd. Increase in Current Prod. Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons)Unaffected Production (Trillion Btu)Lost Production (Million Short Tons)
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Alternative 3

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.36% 53.15% 9                             1,381                     1,390                     0.5                          80.6                        81.2                        14.97% 14.97% 4                             619                         623                         
Appalachian Basin -                          72.88                     72.88                     1,793               5,419                     -                          5,419                     31.23% 0.00% 811                         -                          811                         33.0                        -                          33.0                        14.97% 0.00% 253                         77                           330                         

Illinois Basin -                          8.27                        8.27                        185                   1,450                     -                          1,450                     8.36% 0.00% 217                         -                          217                         9.7                          -                          9.7                          14.97% 0.00% 74                           26                           100                         
Colorado Plateau -                          1.28                        1.28                        28                     1,198                     -                          1,198                     6.90% 0.00% 179                         -                          179                         8.4                          -                          8.4                          14.97% 0.00% 64                           33                           97                           

Gulf Region 0.00                        41.10                     41.10                     540                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           13                           25                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          0.48                        0.48                        7                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          1                             1                             
Total 0.44                        125.50                   125.94                   2,598               8,129                     9,221                     17,350                   46.85% 53.15% 1,217                     1,381                     2,598                     51.6                        80.6                        132.2                     408                         769                         1,177                     

% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod. Final Production (Million Short Tons)Lost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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Alternative 4

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.58% 85.65% 3                             452                         455                         0.2                          26.4                        26.6                        4.91% 4.91% 4                             565                         569                         
Appalachian Basin 1.11                        15.38                     16.48                     406                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 219                         134                         353                         

Illinois Basin -                          1.67                        1.67                        37                     1,450                     -                          1,450                     13.47% 0.00% 71                           -                          71                           3.2                          -                          3.2                          4.91% 0.00% 68                           33                           100                         
Colorado Plateau 2.41                        1.28                        3.69                        79                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 53                           33                           86                           

Gulf Region 0.00                        0.40                        0.40                        5                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           54                           66                           
Other Western Interior -                          0.02                        0.02                        1                       10                           -                          10                           0.09% 0.00% 0                             -                          0                             0.0                          -                          0.0                          4.91% 0.00% 0                             1                             2                             

Northwest -                          -                          -                          -                    -                          23                           23                           0.00% 0.21% -                          1                             1                             -                          0.1                          0.1                          0.00% 4.91% -                          2                             2                             
Total 3.52                        18.75                     22.27                     528                   1,523                     9,244                     10,766                   14.14% 85.86% 75                           453                         528                         3.4                          26.5                        29.9                        357                         821                         1,178                     

Final Production (Million Short Tons)Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons) Req'd. Increase in Current Prod.% of Unaffected ProductionLost Production (Million Short Tons) Unaffected Production (Trillion Btu)
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Alternative 5

Region Underground Surface Total
Lost Heat 
Content 

(Trillion Btu)
Underground Surface Total Underground Surface Underground Surface Total Underground Surface Total Underground Surface Underground Surface Total

Northern Rocky Mountains and Great Plains -                          -                          -                          -                    63                           9,221                     9,284                     0.59% 85.91% 9                             1,372                     1,381                     0.5                          80.1                        80.7                        14.88% 14.88% 4                             618                         623                         
Appalachian Basin 0.37                        47.88                     48.25                     1,187               -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 220                         102                         321                         

Illinois Basin -                          7.27                        7.27                        163                   1,450                     -                          1,450                     13.51% 0.00% 216                         -                          216                         9.6                          -                          9.6                          14.88% 0.00% 74                           27                           101                         
Colorado Plateau 0.41                        1.28                        1.69                        36                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 55                           33                           88                           

Gulf Region 0.00                        12.10                     12.10                     159                   -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% 12                           42                           54                           
Other Western Interior 0.44                        1.50                        1.94                        44                     -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          -                          -                          

Northwest -                          0.48                        0.48                        7                       -                          -                          -                          0.00% 0.00% -                          -                          -                          -                          -                          -                          0.00% 0.00% -                          1                             1                             
Total 1.22                        70.50                     71.72                     1,597               1,513                     9,221                     10,733                   14.09% 85.91% 225                         1,372                     1,597                     10.2                        80.1                        90.3                        366                         823                         1,189                     

Req'd. Increase in Current Prod. Final Production (Million Short Tons)% of Unaffected Production Heat Content Contribution (Trillion Btu) Req'd. Additional Production (Million Short Tons)Unaffected Production (Trillion Btu)Lost Production (Million Short Tons)
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Underground 
(Million Tons)

Surface (Million 
Tons)

Total (Million 
Tons)

Heat Content 
(Trillion Btu)

1 Northern Rocky Mountains and Great Plains 3.67                     538.39                 542.06                 9,284                   
2 Appalachian Basin 220.23                 149.38                 369.61                 9,094                   
3 Illinois Basin 64.61                   34.27                   98.88                   2,219                   
4 Colorado Plateau 55.78                   34.28                   90.06                   1,934                   
5 Gulf Region 12.28                   54.10                   66.38                   873                      
6 Other Western Interior 0.44                     1.50                     1.94                     44                         
7 Northwest -                       1.48                     1.48                     23                         

Total 357.01                 813.39                 1,170.40              23,470                 

1 Northern Rocky Mountains and Great Plains 10.52                   -                       10.52                   180                      
2 Appalachian Basin 631.46                 -                       631.46                 15,538                 
3 Illinois Basin 185.25                 -                       185.25                 4,157                   
4 Colorado Plateau 159.94                 -                       159.94                 3,434                   
5 Gulf Region 12.28                   -                       12.28                   161                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       -                       -                       -                       

Total 999.45                 -                       999.45                 23,470                 

1 Northern Rocky Mountains and Great Plains 4.59                     -                       4.59                     79                         
2 Appalachian Basin 275.29                 -                       275.29                 6,774                   
3 Illinois Basin 80.76                   -                       80.76                   1,812                   
4 Colorado Plateau 69.73                   -                       69.73                   1,497                   
5 Gulf Region 12.28                   -                       12.28                   161                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       -                       -                       -                       

Total 442.64                 -                       442.64                 10,323                 

1 Northern Rocky Mountains and Great Plains 4.22                     619.01                 623.22                 10,674                 
2 Appalachian Basin 253.21                 76.50                   329.71                 8,113                   
3 Illinois Basin 74.28                   26.00                   100.28                 2,250                   
4 Colorado Plateau 64.13                   33.00                   97.13                   2,086                   
5 Gulf Region 12.28                   13.00                   25.28                   332                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       1.00                     1.00                     15                         

Total 408.13                 768.51                 1,176.63              23,470                 

1 Northern Rocky Mountains and Great Plains 3.85                     564.80                 568.65                 9,739                   
2 Appalachian Basin 219.12                 134.00                 353.12                 8,689                   
3 Illinois Basin 67.78                   32.60                   100.37                 2,252                   
4 Colorado Plateau 53.37                   33.00                   86.37                   1,855                   
5 Gulf Region 12.28                   53.70                   65.98                   868                      
6 Other Western Interior 0.46                     1.48                     1.94                     44                         
7 Northwest -                       1.55                     1.55                     24                         

Total 356.86                 821.12                 1,177.99              23,470                 

1 Northern Rocky Mountains and Great Plains 4.21                     618.50                 622.71                 10,665                 
2 Appalachian Basin 219.86                 101.50                 321.36                 7,907                   
3 Illinois Basin 74.22                   27.00                   101.22                 2,271                   
4 Colorado Plateau 55.37                   33.00                   88.37                   1,898                   
5 Gulf Region 12.28                   42.00                   54.28                   714                      
6 Other Western Interior -                       -                       -                       -                       
7 Northwest -                       1.00                     1.00                     15                         

Total 365.95                 823.00                 1,188.95              23,470                 

Underground Surface Total
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Cc: "John Maxwell"; diannone@ix.netcom.com; Shortelle, Ann
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Attachments: Conceptual Regulatory Impact Analysis Overall Summary 12-23-10.docx
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Stephanie - updated summary as we discussed yesterday. If you have questions, i'll be in next Tues-
THurs.

Thanks.

Merry Christmas!

Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
________________________________________
From: Donald Iannone [diannone@ix.netcom.com]
Sent: Thursday, December 23, 2010 3:23 PM
To: Jenkins, Josh
Subject: Partial Revision to Conceptual RIA Summary Document

mailto:/O=MACTEC/OU=CORPORATE/CN=RECIPIENTS/CN=JLJENKINS
mailto:svarvell@osmre.gov
mailto:JMaxwell@polukaiservices.com
mailto:diannone@ix.netcom.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle

Conceptual Regulatory Impact Analysis Summary

Office of Surface Mining Stream Protection Rule



For the Office of Management and Budget Submission

By the United States Department of Interior Office of Surface Mining





December 23, 2010

-DRAFT: FOR REVIEW PURPOSES ONLY-

(Partial Revisions with Rest Completed for January 5, 2011 Report)































































By Donald T. Iannone & Associates

Cleveland, Ohio









Table of Contents







I. Introduction and Purpose……………………………………………….Page 3



II. Necessity of the Stream Protection Rule and the RIA………………….Page 7



III. Baseline Conditions…………………………………………………….Page 10



IV. Analysis of Rule Alternatives……………………………………..........Page 17



V. Economic Benefits……………………………………………………...Page 26



VI. Transfers…………………………………………………………..........Page 30



VII. Effects…………………………………………………………….........Page 31



VIII. Summary………………………………………………………….........Page 40



IX. Appendix 1: EIA Coal Forecast Assumptions…………………………Page 44



X. Appendix 2: Mining Engineering Task Force Assumptions and 

Methodology Used to Forecast Future Regional Production Shifts…...Page 52



XI. Appendix 3: Assumptions Used by Morgan Worldwide in the 

Proposed Rule (EIS Alternative 5) Cost Analysis…………………......Page 61





 



























I. Purpose and Background



Purpose



This report identifies the economic benefits, costs and other effects of the Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and coal mining areas across the United States. 



This summary contains the most salient information from the Conceptual Regulatory Impact Analysis (RIA) prepared on the proposed rule, providing the information required to support the review of the rule by the U.S. Office of Management and Budget (OMB).



Background



Work commenced on the “Conceptual” RIA in July 2010.  Because of the proposed nature of the SPR, this RIA is conceptual in nature. A Final RIA will be prepared on the Final Rule once it exists in 2011.



The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since then, the document has been under review. Based upon this review, significant revisions have been made to the Conceptual RIA document.



The full RIA document is comprised of a detailed main report, and twelve supporting appendices providing additional information about the RIA study methodology and data. 



Study Approach



The Conceptual RIA utilized best available data and information to assess the economic impacts (costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the impacts of a rule. Monetization of economic costs and benefits was accomplished where possible in this RIA, but in some cases this could not be done given data, time, and other limitations. 



Where monetization of impacts was not possible, economic impacts were otherwise quantified to the extent possible. Where quantification was not possible, qualitative information about the economic impacts was included in the RIA. 



The RIA analyzes three SPR alternatives:



· EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly)

· EIS Alternative 5: Proposed Rule 

· EIS Alternative 2: Most Stringent and Most Costly Version of the Rule



The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, which was not implemented by state regulatory authorities. An analysis of the baseline economic impact of the coal mining industry was conducted in the RIA. A distillation of the baseline analysis findings is included in Section III below.



Methodology and Data



Research Steps



The core method used in this study was Economic Impact Analysis, using the IMPLAN input/output model.  IMPLAN is a credible, very well known and frequently used economic analysis model, which has been used to analyze the economic impacts of many proposed local, state, and national projects and policies. Several federal government agencies, including the U.S. Departments of Interior and Energy and the Environmental Protection Agency, have used the IMPLAN model to assess the economic impacts of their proposed policies. A more detailed description of the IMPLAN model is provided below. 



Nine sequential steps were followed in the methodology:



1. Data Acquisition. Identify and acquire study data for all RIA scope elements. As the EIS has progressed, new data has been incorporated into the RIA, improving its ability to identify and quantify the proposed rule’s economic costs and benefits.

2. Interviews and Background Material Review. Conduct industry and other stakeholder interviews to gain inputs of the study and identify resource materials that should be reviewed in preparation for the study. Several unsuccessful attempts were made in the early research phase of the RIA to acquire cost of compliance data from coal mining companies and their national industry association, the National Mining Association (NMA). 

3. SPR Analysis and Cost Element Identification. Based upon industry, government, and academic interviews, a review of earlier coal-mining studies and reports, and a review of the academic literature on mining reclamation and transportation, workable assumptions were developed to use in the impact modeling runs. These assumptions have been refined as new data are developed through the EIS. 

4. Economic Model Preparation. Acquire the input/output tables for the nation and all coal-producing states, and build the national, region (multi-state), state, and county models to be analyzed with the IMPLAN Economic Impact Analysis software.

5. Economic Overview. Prepare a summary of overall national economic trends relevant to the study. 

6. Industry Analysis. Analyze all primary and secondary data regarding the coal-mining industry from various state and national sources.

7. Coal-Mining State and County Analysis. Analyze key economic trends in the 25 coal mining states and the seven case study counties included in the study.

8. Economic Modeling. Using the input data and scenarios created for the analysis, run the national, state, and county models to identify baseline and scenario impacts of the proposed rule.

9. Small Mine/Business Impact Analysis. Examine the potential impacts of the SPR on small coal mines/businesses in accordance with the Regulatory Impact Analysis (RFA) guidelines.

IMPLAN Model Description



This study employed the IMPLAN Model to make the primary economic forecasts. Input/output methodology allows the examination of forward (market) and backward (supplier) linkages that are present in an industry or local, state and national economy. The model measures the total annual economic activity that results from inter- and intra-industry transactions. The model breaks the economy into 440 sectors, with each sector representing an individual industry. It then uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information System (REIS) model.



The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. The entries in the matrix are based on the dollar amount that each industry sells to (and purchases from) other industries in the economy. It measures the amount of final consumption by the residents of the identified geographic area, as well as how much each industry exports out of the area. The model uses data collected at the county level, which are obtained from the IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service areas such as local areas, states, or larger geographic regions, such as the Midwest.



Input/output models estimate economic impacts by taking advantage of the relatively stable patterns in the flow of goods and services within the economy. The prediction of an industry’s total economic impact can be made by examining the purchasing patterns of the individual sectors. BEA collects extensive data regarding these regional trade flows, and reports its findings annually.



[bookmark: _Toc275160500]Primary Data Sources

Data used in this study come from a variety of sources. The research team attempted to use the most recent reliable data sources. These sources include:

· Dun and Bradstreet firm data from the Selectory business database (2010)

· U.S. Bureau of Economic Analysis (BEA) (2008)

· U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008)

· IMPLAN Structural Matrices and Data Files (2008)

· U.S. Energy Information Administration (EIA) Coal Sector Data (Various years)

Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on the economy. This RIA’s forecasting model used variables from various national datasets.  To reduce potential confusion, definitions of the major variables are presented below.



[bookmark: _Toc275160501]Industry Output

Industry output represents the value of the industry’s total production.  Industry output can be thought of as the value of industry sales plus or minus inventory changes. Industry output is not a measure of an industry’s income, and therefore cannot be directly compared to the Gross State Product (GSP) numbers reported by BEA. The value of industry output is typically higher than GSP. It is a more comprehensive measure, and therefore is a better measure of true economic impacts. The IMPLAN model estimates the industry output data, which are derived from the U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the industrial supply chains.



[bookmark: _Toc275160502]Employment

Employment is the total number of full-time wage and salary employees, plus the number of self-employed workers within a particular industry. Part-time workers’ hours are aggregated into full-time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. Each year’s activity is computed separately so that the employment effects are computed each year.



No single source of employment data is adequate for accurately estimating employment impacts. Because of nondisclosure rules, the employment figure reported by government agencies often underestimates true employment in a given county. In accordance with 13 U.S.C. § 9, no datum that would disclose the operations of an individual employer or put an individual employer at an unfair disadvantage is published.



As focus is narrowed to the county level, the number of firms representing an industry decreases. It is common for a single business establishment to be the sole operator in that industry in a particular county.  If this is the case, the employment numbers are not disclosed and the employment in that region is understated. A region’s employment can be reconstructed by combining data from various sources.



Nondisclosure rules require that the individual reporting agency not reveal confidential information. However, other government agencies may report the missing data in another form. For example, the U.S. Department of Labor (DOL) collects labor data as part of the Unemployment Insurance ES-202 program. These data are for “covered employees” of the Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, would not be included in the data. However, “not covered” workers would be included in the employment figures captured by the U.S. Census Bureau’s County Business Patterns.



By carefully combining the employment figures reported in the ES-202 dataset, County Business Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then “sectored” into the appropriate North American Industry Classification Codes (NAICSs) and, in turn, combined into the necessary industry sectors and IMPLAN matrices.



All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation period for the rule.



II. Necessity of the Stream Protection Rule and the RIA



Rule Necessity



The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to protect the environment from the adverse effects of surface coal mining with the nation’s need for coal as an essential energy source.  The law ensures that coal mining operations are conducted in an environmentally responsible manner, and that mined land is adequately reclaimed during and following the mining process.



Most coal mining states now have the primary responsibility to regulate surface coal mining on lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with states and Indian tribes to regulate mining on federal lands and Indian lands, and to support states’ regulatory programs with grants and technical assistance.



Because of significant damage by coal mining activities to streams and other environmental resources, the SPR is needed to reduce and prevent future environmental damage and degradation. 



In April 2010, OSM published in the Federal Register a Notice of Intent to produce an Environmental Impact Statement (EIS) for the proposed rule.  The notice includes a list of concepts that are under consideration for the proposed SPR.  Those concepts include provisions for coal mining companies that elect to mine through or bury streams to gather more specific baseline data regarding a proposed mine site’s hydrology, geology, and aquatic biology; establishing a definition of the term “material damage to the hydrologic balance” of watersheds outside the permit area; and developing more effective requirements for mine operators seeking a variance from the requirement that mined areas be reclaimed to their approximate original contour.



The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach to protecting streams and the surrounding environment from the adverse effects of coal mining. The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly described below:



· Baseline Data and Analysis.  Proposes adding more extensive and specific permit application requirements concerning baseline data on hydrology, geology, and aquatic biology.

· Material Damage Definition.  Proposes a definition for the term “material damage to the hydrologic balance outside the permit area.” Under the Surface Mining Control and Reclamation Act (SMCRA), the regulatory authority may not approve a permit unless the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area; however, this term is not defined in OSM regulations.

· Activities in or Near Streams.  Addresses the circumstances under which an applicant could engage in coal-mining or mining-related activities in or near a stream.

· Mining Through Streams.  Addresses the conditions under which mining through a streambed could be allowed.

· Monitoring During Mining and Reclamation.  Describes the types of water and biological sampling, locations of water sampling, and duration of monitoring after issuance of the mining permit.

· Surface Configuration and Fills.  Addresses performance standards for the final configuration of fills, and the generation and disposal of excess spoil and coal mine waste material.

· Approximate Original Contour (AOC) Exceptions.  Addresses limits to exceptions from AOC restoration requirements.

· Revegetation and Topsoil Management.  Addresses the restoration of the vegetation and soils following mining.

· Permit Coordination.  Addresses coordination among regulatory authorities at the state and federal levels.

· Financial Assurance for Long-term Discharges of Pollutants.  Addresses performance bond and financial assurance requirements for long-term discharges associated with mining.

· Stream Definition.  Addresses the definitions of perennial, intermittent, and ephemeral streams.

· Performance Bonds and Release.  Addresses bonding requirements and the release of bonds, to ensure that funds are available to states if needed to reclaim and restore mined lands if a mining company fails to properly reclaim lands.

· Fish and Wildlife Protection and Enhancement.  Addresses protection and enhancement of these resources.







Need for the RIA



OMB requires that an RIA be prepared and submitted by all federal agencies proposing new regulations that are expected to have a significant economic impact. An annual economic impact of at least $100 million is the threshold for defining a significant economic impact.[footnoteRef:-1] The proposed rule is expected to have an annual economic impact of more than $100 million per year, and therefore an RIA is required. [-1:  U.S Office of Management and Budget, Circular A-94.] 




As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding of the potential economic impacts (costs and benefits) of the proposed rule on the coal mining industry and coal-producing geographic areas across the United States.  Both are major stakeholders that would be affected by the content of the proposed rule.



OSM requested this stakeholder focus in recognition of the potentially significant economic impacts of the proposed rule on these two stakeholders.  Study interviews and the study’s analysis indicate that some of the provisions of the proposed rule could have significant cost implications for coal mining companies.  To the extent possible, these impacts are estimated in quantitative terms.  Other impacts are described in qualitative terms only because they cannot be measured in a quantitative way at this time. 



An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s new SPR nationwide.  The memorandum states:



“The environmental legacy of mining operations in the Appalachian region is far-reaching.  Recent studies, as well as the experiences of Appalachian coalfield communities, point to new environmental and health challenges from surface coal mining that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of Appalachian streams have been filled at a rate of 120 miles per year by surface mining practices.  A recent EPA study found that nine out of every 10 streams downstream of surface mining operations exhibit significant impacts to aquatic life.  Another federal study found elevated levels of highly toxic and bioaccumulative selenium in streams downstream of valley fills.  These impairments are linked to contamination of surface water supplies and resulting health concerns, as well as widespread impacts to stream life in downstream rivers and streams.”



In summary, this RIA is needed for two major reasons:



· Provide an improved overall economic basis for the regulatory policy decisions made during this rule-making process.



· Identify any major economic issues raised by the proposed rule that may have significant consequences for the coal mining industry and coal-producing areas.

III. Baseline Conditions (Least Stringent Alternative/Least Negative Economic Impact)



Introduction



According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions relative to the rulemaking process. This is the economic baseline against which the other rule alternatives are compared. It is also considered to be the Least Stringent Alternative, which also is expected to have the least economic impact on the coal mining industry and coal-producing areas.



Current Federal Regulatory Environment



All federal regulations have economic costs and benefits, but definitive measures of these costs and benefits are often not possible.[footnoteRef:0] This is believed to be the case with this respect to this proposed rule.  [0:  U.S. Office of Management and Budget, 2010 Report to Congress on the Benefits and Costs of Federal Regulations and Unfunded Mandates on State, Local, and Tribal Entities, Washington DC.] 




The baseline situation in this RIA recognizes the current federal regulatory environment for coal mining, although no comprehensive data are available to assess either the costs of current coal mining practices to society or the costs to the coal mining industry to comply with current regulations. 



According to the National Mining Association (NMA), more than three dozen federal environmental laws and regulations cover all aspects of mining. The following list includes some of those major laws. 



In addition, each state has laws and regulations that mining companies must follow.[footnoteRef:1] [1:  National Mining Association website: www.nma.org. Accessed on December 17, 2010.] 




· Surface Mining Control and Reclamation Act - regulates coal mining operations and reclamation.

· National Environmental Policy Act - requires an interdisciplinary approach to environmental decision-making.

· Federal Land Policy and Management Act - prevents undue and unnecessary degradation of federal lands.

· Clean Air Act - sets air quality standards.

· Federal Water Pollution Control Act (Clean Water Act) - directs standards for surface water quality and controlling discharges to surface water.

· Safe Drinking Water Act - directs standards for quality of drinking water supplied to the public (states are primary authorities) and regulating underground injection operations.

· Solid Waste Disposal Act - regulates generation, storage and disposal of hazardous waste and manages solid, non-hazardous waste (states).

· Comprehensive Environmental Response, Compensation and Liability Act -requires reporting of hazardous substance releases and inventory of chemicals handled.

· Toxic Substance Control Act - requires regulation of chemicals that present risk to health or environment.

· Endangered Species Act - lists threatened plants and animals; protection plans mandated.

· Migratory Bird Treaty Act - protects nearly all bird species.



Other laws that impact mining include the:



· Rivers and Harbors Act,

· Federal Mining Law,

· National Historic Preservation Act,

· Law Authorizing Treasury's Bureau of Alcohol, Tobacco and Firearms to Regulate Sale, Transport and Storage of Explosives, and

· Federal Mine Safety and Health Act.



While it may be desirable to know the “baseline” economic costs and benefits of current coal-related federal regulations to society and the coal industry, it is not possible to estimate these impacts in the context of this RIA. 



While OMB tracks some of the costs of regulatory compliance, as reported in individual regulatory impact analyses, no analysis of the overall cost of all of these regulations to the coal mining industry exists. To the best of our knowledge, no industry source, including the National Mining Association (NMA), has any estimate of the compliance cost to coal mining businesses created by these regulations. 



Broader regulatory cost studies (not related specifically to the coal mining industry) attempt to produce estimates of the cost of all federal regulations to society. A very rough extrapolation from an evaluation of the entire federal regulatory enterprise (all federal agencies) by the Competitive Enterprise Institute (CEI) estimates that annual regulatory compliance costs hit $1.187 trillion in 2009.[footnoteRef:2]  Environmental regulations are estimated to account for $236 billion of this total, or nearly 20% of the total. The analysis also estimates that overall federal regulatory costs: [2:  Crews, Clyde Wayne, Ten Thousand Commandments: An Annual Snapshot of the Federal Regulatory State, 2010 Edition, Competitive Enterprise Institute, Washington, DC.] 




· Are equivalent to 63 percent of all 2007 corporate pretax profits of $1.89 trillion.

· Dwarf corporate income taxes of $147 billion.

· Exceed estimated 2009 individual income taxes of $953 billion by 25 percent.

· Absorb 8.3 percent of the U.S. gross domestic product (GDP), estimated at $14.253 trillion in 2009.



In its 2010 report to Congress, OMB found that:[footnoteRef:3] [3:  U.S. Office of Management and Budget, 2010 Report to Congress on the Benefits and Costs of Federal Regulations and Unfunded Mandates on State, Local, and Tribal Entities, Washington DC.] 




· The estimated annual benefits of major Federal regulations reviewed by OMB from October 1, 1999, to September 30, 2009, for which agencies estimated and monetized both benefits and costs, are in the aggregate between $128 billion and $616 billion, while the estimated annual costs are in the aggregate between $43 billion and $55 billion. These ranges reflect uncertainty in the benefits and costs of each rule at the time that it was evaluated.



· Some rules are estimated to produce far higher net benefits than others. Moreover, there is substantial variation across agencies in the total net benefits produced by rules. For example, the air pollution rules from the Environmental Protection Agency (EPA) produced 60 to 87 percent of the benefits and 58 to 64 percent of the costs. Most rules have net benefits, but some rules have net costs.



Key Baseline Assumptions



The following assumptions were employed in analyzing the baseline situation:



1. At the request of OSM, the analysis in the EIS and RIA was restricted to assessing the proposed rule’s economic impacts on the coal mining industry and areas. This study scope did not include the analysis of other industry or broader economic effects, such as those on the electricity industry, which uses almost 94% of all coal produced in the United States. For this reason, it was not possible in this RIA to assess the economic effects of possible higher coal prices caused by this rule to coal users. 



2. Because of coal’s availability and affordability, coal is a valuable energy resource to society and the economy. To the extent that coal continues to possess these two major advantages, its importance will remain into the future.



3. The coal mining industry is currently a regulated industry, and coal mining companies have worked to reduce their negative environmental impacts over the past several years, yet much work remains in this area in the future.[footnoteRef:4]  [4:  Both the Office of Surface Mining (OSM) and the National Mining Association (NMA) in their annual reports and other publications suggest environmental progress is being made by the coal mining industry, but neither offers quantitative data to measure this progress.] 




4. The baseline uses 2008 data for analysis purposes to reflect the current regulatory environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing regulations applied to the coal mining industry.



5. 2008 is an economic recession year, and therefore the economy was amidst a major downturn. This economic downturn is assumed to have reduced the demand for coal, which was evidenced in 2009 with lower overall coal demand numbers.[footnoteRef:5] [5:  U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report.] 




6. Until the economy recovers to a more significant degree, both the coal mining industry and federal and state regulatory authorities may struggle to meet the financial requirements associated with implementation and compliance with the proposed rule. 



7. No major changes are foreseen in regional coal production and mining methods (surface versus underground) under EIS Alternative 1 over the next 12 years.



A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential regional coal production and mining method shifts over the next 12 years. Table 1 identifies the baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline Situation (EIS Alternative 1).



Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1)

		 

		Production (Million Short Tons)



		Region

		Underground

		Surface

		Total



		Northern Rocky Mountains and Great Plains

		 3.67 

		 538.39 

		 542.06 



		Appalachian Basin

		 220.23 

		 149.38 

		 369.61 



		Illinois Basin

		 64.61 

		 34.27 

		 98.88 



		Colorado Plateau

		 55.78 

		 34.28 

		 90.06 



		Gulf Region

		 12.28 

		 54.10 

		 66.38 



		Other Western Interior

		 0.44 

		 1.50 

		 1.94 



		Northwest

		 -   

		 1.48 

		 1.48 



		Total

		 357.01 

		 813.39 

		 1,170.40 





Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis



Analysis



As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule and all other federal regulations applied to the coal mining industry. The EIS and RIA for the 2008 rule concluded the rule would have no significant economic impact. 



Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. economy as a whole. It shows a $32.1 billion direct impact on the national economy.

Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-business supply chain impacts), and another $26.3 billion in employee spending (induced impacts), bringing the total impact of coal mining on the national economy to more than $81.5 billion.



[bookmark: _Toc275160569]Table 2 also shows the economic sectors that are most closely linked to coal mining, and the impacts in terms of business-to-business and employee spending. The top four sectors are: 1) support activities for mining; 2) wholesale trade businesses; 3) management of companies and enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply chain expenditures.



Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry



		Sector

		Description

		Direct ($)

		Indirect ($)

		Induced ($)

		Total ($)



		

		Totals

		32,084,721,664

		23,162,847,232

		26,336,821,248

		81,584,193,536



		21

		Mining coal

		32,084,721,664

		2,029,731,840

		29,863,232

		34,144,256,000



		30

		Support activities for other mining

		0.0

		2,195,267,584

		3,189,744

		2,198,454,272



		319

		Wholesale trade businesses

		0.0

		1,000,024,064

		1,148,633,088

		2,148,655,104



		360

		Real estate establishments

		0.0

		383,846,400

		1,427,955,712

		1,811,800,064



		356

		Securities, commodity contracts, investments, and related activities

		0.0

		763,830,272

		634,296,320

		1,398,128,640



		381

		Management of companies and enterprises

		0.0

		1,002,776,576

		356,299,776

		1,359,077,376



		115

		Petroleum refineries

		0.0

		757,313,536

		532,632,576

		1,289,945,088



		31

		Electric power generation, transmission, and distribution

		0.0

		677,767,168

		422,944,768

		1,100,709,888



		354

		Monetary authorities and depository credit intermediation activities

		0.0

		483,776,512

		610,693,120

		1,094,467,584



		333

		Transport by rail

		0.0

		1,032,026,112

		52,721,152

		1,084,743,680



		413

		Food services and drinking places

		0.0

		105,977,856

		854,038,528

		960,016,384



		369

		Architectural, engineering, and related services

		0.0

		831,934,464

		96,962,560

		928,897,024



		351

		Telecommunications

		0.0

		298,811,392

		610,592,768

		909,404,160



		357

		Insurance carriers

		0.0

		121,138,432

		764,225,536

		885,364,736



		394

		Offices of physicians, dentists, and other health practitioners

		0.0

		2,562

		863,358,976

		863,361,024



		335

		Transport by truck

		0.0

		592,918,528

		240,849,920

		833,767,424



		397

		Private hospitals

		0.0

		3,330

		827,920,384

		827,922,432



		205

		Construction machinery manufacturing

		0.0

		817,332,224

		1,279,540

		818,612,224



		20

		Extraction of oil and natural gas

		0.0

		463,098,880

		292,632,576

		755,732,480





Source: IMPLAN model run, August 2010



Table 3 below shows the results of the baseline analysis of the economic output impact of the coal mining industry in each of the coal-producing states.



Across the coal-producing states, the coal mining industry has a total economic output value of $48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming ($3.6 billion).



The totals shown reflect the sum of impacts across the coal-producing states, and are not the same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline economic output impact on the national economy is estimated at $81.5 billion, and the total economic output impact across the coal-producing states is $48.7 billion, which is approximately 60 percent of the national impact.  The other 40 percent of this economic output impact occurs in the non-coal-producing states.



[bookmark: _Toc275160571]Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data)

		States

		Direct

		Indirect

		Induced

		Total



		Alabama

		$2,179,324,160 

		$501,268,437 

		$554,047,439 

		$3,234,640,101 



		Alaska

		$10,734,416 

		$2,529,933 

		$2,525,246 

		$15,789,595 



		Arizona

		$76,019,976 

		$19,338,410 

		$25,462,825 

		$120,821,210 



		Arkansas

		$18,565,028 

		$3,598,628 

		$3,966,141 

		$26,129,796 



		Colorado

		$1,136,597,632 

		$292,372,699 

		$403,660,565 

		$1,832,630,893 



		Illinois

		$1,164,327,552 

		$417,383,281 

		$441,648,921 

		$2,023,359,694 



		Indiana

		$1,639,472,768 

		$298,353,406 

		$439,638,097 

		$2,377,464,227 



		Kansas

		$41,053,352 

		$7,577,350 

		$10,352,527 

		$58,983,225 



		Kentucky

		$5,546,564,096 

		$1,554,182,780 

		$1,309,399,370 

		$8,410,146,403 



		Louisiana

		$88,399,088 

		$21,541,460 

		$23,834,350 

		$133,774,902 



		Maryland

		$54,881,188 

		$14,517,917 

		$15,018,628 

		$84,417,733 



		Mississippi

		$36,412,316 

		$6,204,251 

		$8,276,416 

		$50,892,984 



		Missouri

		$263,985,776 

		$64,553,798 

		$81,072,616 

		$409,612,186 



		Montana

		$302,833,216 

		$67,314,615 

		$72,445,454 

		$442,593,266 



		New Mexico

		$416,587,264 

		$69,543,821 

		$88,032,081 

		$574,163,188 



		North Dakota

		$393,881,472 

		$70,897,559 

		$74,066,922 

		$538,845,950 



		Ohio

		$813,621,248 

		$251,214,848 

		$258,988,544 

		$1,323,823,104 



		Oklahoma

		$66,184,240 

		$15,324,907 

		$16,740,062 

		$98,249,207 



		Pennsylvania

		$3,492,621,056 

		$1,250,007,809 

		$1,315,121,124 

		$6,057,750,026 



		Tennessee

		$69,778,640 

		$22,318,727 

		$20,746,490 

		$112,843,855 



		Texas

		$1,362,782,336 

		$402,430,822 

		$492,708,229 

		$2,257,921,328 



		Utah

		$741,357,120 

		$210,667,504 

		$235,922,348 

		$1,187,946,971 



		Virginia

		$2,452,940,288 

		$627,762,584 

		$736,282,657 

		$3,816,985,705 



		Washington

		$23,676,292 

		$7,402,652 

		$8,313,728 

		$39,392,671 



		West Virginia

		$7,060,627,968 

		$1,471,882,625 

		$1,259,405,361 

		$9,791,916,251 



		Wyoming

		$2,756,616,192 

		$455,333,145 

		$434,596,660 

		$3,646,546,111 



		Totals

		$32,209,844,680 

		$8,125,523,968 

		$8,332,272,801 

		$48,667,640,582 





Source: IMPLAN model run, August 2010



Table 4 below shows the amount and distribution of the baseline economic output by coal-producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of the other coal-producing regions has less than a 10 percent share of the coal mining industry’s current economic output impact.



[bookmark: _Toc275160573]Table 4: Baseline Economic Output by Coal-Producing Region

		Region

		Baseline Economic Output

		% Total



		Appalachian Basin 

		$32,832,523,177

		67.77



		Colorado Plateau 

		$3,715,562,262

		7.67



		Gulf Region

		$2,442,589,213

		5.04



		Illinois Basin 

		$4,400,823,921

		9.08



		Northern Rocky Mountains and Great Plains 

		$4,627,985,327

		9.55



		Northwest 

		$15,789,595

		0.03



		Other Western Interior 

		$409,612,186

		0.85



		Total-All Regions

		$48,444,885,682

		100.00





Source: IMPLAN model run, September 2010



[bookmark: _Toc275160572]As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total baseline employment impact of 182,785 jobs, with the largest employment impact occurring in West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and Wyoming (12,056).



Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data)

		State

		Direct

		Indirect

		Induced

		Total



		Alabama

		4,154

		2,449

		4,903

		11,506



		Alaska

		24

		10

		19

		54



		Arizona

		182

		103

		203

		488



		Arkansas

		51

		21

		37

		109



		Colorado

		2,304

		1,397

		3,001

		6,702



		Illinois

		3,124

		1,695

		3,082

		7,900



		Indiana

		2,795

		1,567

		3,888

		8,250



		Kansas

		84

		40

		93

		216



		Kentucky

		15,015

		7,464

		11,706

		34,185



		Louisiana

		144

		99

		204

		448



		Maryland

		153

		65

		111

		329



		Mississippi

		80

		36

		80

		196



		Missouri

		437

		320

		680

		1,437



		Montana

		838

		390

		684

		1,912



		New Mexico

		1,092

		409

		818

		2,319



		North Dakota

		903

		374

		703

		1,981



		Ohio

		2,253

		1,226

		2,184

		5,663



		Oklahoma

		145

		76

		148

		369



		Pennsylvania

		8,317

		5,144

		9,777

		23,238



		Tennessee

		273

		110

		165

		549



		Texas

		2,681

		1,709

		3,578

		7,968



		Utah

		2,077

		1,179

		2,110

		5,366



		Virginia

		3,961

		2,719

		5,703

		12,384



		Washington

		55

		33

		58

		146



		West Virginia

		17,915

		6,972

		12,126

		37,014



		Wyoming

		6,074

		2,161

		3,821

		12,056



		Totals

		75,131

		37,768

		69,882

		182,785





Source: IMPLAN model run, August 2010



Conclusion



The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to no impact on the coal mining industry’s current $81.6 billion economic output impact and its 182,785 employment impact nationally. 



IV. Analysis of the Proposed Rule and Most Stringent Rule Alternatives



The Proposed Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS Alternative 2) were analyzed. First, it is important to consider the overall coal production and consumption trends forming the foundation for the RIA scenario analysis. These trends are assumed to set the stage for the coal mining industry’s future production and consumption trends.



Long Term Historic National Coal Production and Consumption Trends



An important trend to bear in mind related to the two analyzed scenarios is how the proposed SPR could impact coal mining production and consumption levels.  Figure 1 below shows these trends since 1949, or over the past 60 years.  



The overall picture is one of a fairly consistent relationship between coal production and consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had no observable negative impact on the overall national coal supply and demand numbers. There have been significant regional shifts in coal production, which are discussed below.



If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the future, it is possible that the proposed SPR may have little impact on the coal mining industry itself, especially if the industry is capable of passing along the additional costs created by the SPR to its customers.  Historically, this has been the case, and major coal users (electric power generators and steel producers) have been able to pass these costs on to their customers. 



















Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry





Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010.

[bookmark: _Toc275160230]

The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR compliance costs on the electric power sector and other major coal using industries and final business and household consumers. Once a final rule exists, the final RIA should include this analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below identifies major trends in coal demand over the past five years (2005-2009).



Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the largest decline occurring in 2009, which was triggered by the economic recession that depressed demand by electric power generators and other markets, as shown in Table 6.



[bookmark: _Toc275160562]Table 6: U.S. Coal Consumption by Major Sector

		Market

		2005

		2006

		2007

		2008

		2009

		2005-2009 % Change



		[bookmark: RANGE!A19]Consumption by Sector

		

		

		

		

		

		



		 Electric Power 

		1,037.50

		1,026.60

		1,045.10

		1,040.60

		936.5

		-9.73



		 Coke Plants 

		23.4

		23

		22.7

		22.1

		15.3

		-34.62



		 Other Industrial Plants 

		60.3

		59.5

		56.6

		54.4

		45.4

		-24.71



		Residential/Commercial Users 

		4.7

		3.2

		3.5

		3.5

		3.2

		-31.91



		Total 

		1,126.00

		1,112.30

		1,128.00

		1,120.50

		1,000.40

		-11.15





Source: USEIA.  2009.  U.S. coal supply and demand review, 2009.



The most significant observation regarding the coal market is its continued dominance by electric power generation, which has historically accounted for 90 to 94 percent of total coal demand.



Regional Coal Production Shifts, 2005-2009



U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has been under way for some time, and is motivated by many factors, including the cleaner quality of Western coal and the faster growth of Western coal markets than those in the East.



U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal production in 2009 was the largest percent decline since 1958 (when production declined by 16.7 percent) and the largest tonnage decline since 1949 (when production declined by 176.1 million short tons).



Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-producing regions had a slight increase in coal production, while the other two had large declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 million short tons, while the decrease in Western Region production in 2009 was 49.1 million short tons.  Coal production in the Interior Region increased, but by only 216 thousand short tons.



Table 7: Coal Production in the United States

		[bookmark: RANGE!A2]Area

		2005

		2006

		2007

		2008

		2009

		2005-2009 % Change



		Production by Region

		

		

		

		

		

		



		     Appalachia 

		396.7

		391.2

		377.8

		390.2

		339.3

		-14.47



		        Northern Appalachia 

		140

		136.2

		132.1

		135.6

		126.5

		-9.64



		        Central Appalachia 

		235.3

		236.1

		226.2

		234

		194

		-17.55



		        Southern Appalachia 

		21.3

		18.8

		19.3

		20.6

		18.7

		-12.21



		     Interior 

		149.2

		151.4

		146.7

		146.6

		146.8

		-1.61



		     Western 

		585

		619.4

		621

		633.6

		584.5

		-0.09



		     Refuse Recovery 

		0.7

		0.8

		1.2

		1.4

		2.1

		200.00



		          Total 

		1,131.50

		1,162.80

		1,146.60

		1,171.80

		1,072.80

		-5.19





Source: USEIA, U.S. coal supply and demand review, 2009.



The mining engineering production task force prepared forecasts for each of the EIS Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the RIA’s analysis of each of these rule alternatives. 



Surface and Underground Mining Trends



Figure 2 below shows coal production trends by major mining method since 1949.  Since the early 1970s, surface mining has grown in importance as the economics of the coal mining industry shifted, and more labor-intensive underground mining took a lesser priority to more productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 1977 appears to have no negative impact on surface mining production levels. To the contrary, surface mining has steadily grown over the past 33 years.



[bookmark: _Toc275160231]Figure 2: Long-Term U.S. Trend in Surface and Underground Mining





Key Assumptions Used in Analyzing EIS Alternatives 5 (Proposed Rule) and 2 (Most Stringent Case)



Three sets of working assumptions have been recognized in analyzing the economic impacts of the proposed rule (EIS Alternative 5) and the most stringent version of the rule (EIS Alternative 2). The discussions of assumptions are quite lengthy, and therefore they have been placed appendices to this summary report. Appendix 1 describes the assumptions used in the U.S. EIA’s most recent Coal Forecast under its 2010 Energy Outlook. Appendix 2 contains the assumptions and methodology used by the mining engineering task force, which has developed a preliminary forecast of regional coal production shifts in the future. Finally, Appendix 3 defines the assumptions and methodology used by Morgan Worldwide in preparing cost estimates for the proposed rule (EIS Alternative 5).



Much of the RIA in its conceptual form relates to the estimates economic “costs” of the rule in its various forms. With the completion of the Draft EIS and other data become available, the RIA will be revised to include more information about economic “benefits” of the rule. Additional illustrative information about the rule’s potential economic benefits will be added to this summary document in preparation of our January 5, 2011 submission to OSM.



EIS Alternative 5 (Proposed Rule Analysis)



EIS Alternative 5 is the proposed rule because it offers the most balanced approach to protecting the environment and ensuring the nation’s demands for coal as a fuel source are effectively met. 



A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the proposed rule will cause some reductions in coal production and consumption and some shifts in regional mining locations and mining methods.  These shifts are described below in Table 8.



In Alternative 5, rule-related compliance cost estimates were calculated on a per-coal-ton basis for each of the seven coal-producing regions.  These estimates considered all 13 elements of the proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology developed by Morgan Worldwide Consultants, Inc.  See Appendix 3 for the detailed assumptions and methodology used in this analysis.



The compliance cost estimates for each region were applied to the annual coal production data for each of the seven coal-producing regions.  The resulting regional data were then entered into the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the estimated reductions in coal industry economic output and employment at the national level and for each region based upon the cost estimates.  



The mining engineering task force forecasted production and mining method shifts under EIS Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of production to the coal regions impacted by the proposed preferred rule. 



Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022



		 

		Lost Production (Million Short Tons)

		Lost Production (%)



		Region

		Underground

		Surface

		Total

		Underground

		Surface

		Total



		No Rocky Mtns/Great Plains

		 -   

		 -   

		 -   

		0.00%

		0.00%

		0.00%



		Appalachian Basin

		-0.37 

		 -47.88 

		 -48.25 

		-0.17%

		-32.05%

		-13.05%



		Illinois Basin

		 -   

		 -7.27 

		 -7.27 

		0.00%

		-21.20%

		-7.35%



		Colorado Plateau

		 -0.41 

		 -1.28 

		 -1.69 

		-0.74%

		-3.74%

		-1.88%



		Gulf Region

		 0.00 

		 -12.10 

		 -12.10 

		-0.02%

		-22.36%

		-18.23%



		Other Western Interior

		- 0.44 

		 -1.50 

		 -1.94 

		100.00%

		100.00%

		100.00%



		Northwest

		 -   

		- 0.48 

		 -0.48 

		0.00%

		-32.30%

		-32.30%



		Total

		- 1.22 

		 -70.50 

		 -71.72 

		-0.34%

		-8.67%

		-6.13%





Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis



The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). This is a 6.13% over loss of production due to rule’s requirements under Alternative 5.



The cost of these losses was calculated in two ways. In the first, the compliance cost estimates were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The results were than compared to the Baseline IMPLAN modeling results. These results are summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. Based upon an analysis of the cost components of Alternative 5, these estimates were prepared for both underground and surface mining in each of the 7 regions. A weighted cost was calculated for these costs for use in the IMPLAN model. Both economic output and employment impact were estimated using the IMPLAN model.



Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5



		Coal-Producing Region 

		Underground Cost per Ton

		Surface Cost per Ton

		% Underground Mining

		Weighted Cost



		Northern Rocky Mountains/Great Plains

		$0.253

		$0.194

		0.68%

		$0.195



		Appalachian Basin

		$0.758

		$7.359

		59.59%

		$3.426



		Illinois Basin

		$0.494

		$2.934

		65.34%

		$1.340



		Colorado Plateau

		$0.186

		$1.049

		61.93%

		$0.515



		Gulf Region

		$0.122

		$2.813

		18.50%

		$2.315



		Other Western Interior

		$0.218

		$7.480

		22.73%

		$5.829



		Northwest

		$0.000

		$2.407

		0.00%

		$2.407





Source: Morgan Worldwide, October 2010



The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian regions. 

















Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with EIS Alternative 5, 2010-2022

		Region

		Baseline Economic Output

		Overall Change Caused by EIS Alternative 5

		% Decrease Under EIS Alternative 5

		Average Annual Reduction in Economic Output



		Appalachian Basin 

		$32,832,523,177

		-$1,114,815,653

		-3.40

		-$92,901,304



		Colorado Plateau 

		$3,715,562,262

		-$31,900,996

		-0.86

		-$2,658,416



		Gulf 

		$2,442,589,213

		-$72,496,342

		-2.97

		-$6,041,362



		Illinois Basin 

		$4,400,823,921

		-$65,892,542

		-1.50

		-$5,491,045



		N Rocky Mtn & Great Plains 

		$4,627,985,327

		-$62,161,400

		-1.34

		-$5,180,117



		Northwest 

		$15,789,595

		-$2,195,474

		-13.90

		-$182,956



		Other Western Interior 

		$409,612,186

		-$7,666,546

		-1.87

		-$638,879



		Total - All Regions

		$48,444,885,682

		-$1,357,128,953

		

-2.80

		 

-$113,094,079





Source: IMPLAN model run, October 2010



Across all 7 coal-producing regions, the total loss of economic output impact is estimated at $1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an average annual loss of almost $93 million. The smallest losses are expected in the Northwest and Other Western Interior regions. 



Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS Alternative 5, 2010-2022

		Region

		Baseline Employment

		Employment Reduction Caused by EIS Alternative 5

		% Employment Change Caused by EIS Alternative 5

		Average Annual Employment Reduction 



		Appalachian Basin

		124,867

		-4,679

		-3.7

		-390



		Colorado Plateau

		14,874

		-136

		-0.9

		-11



		Northern Rocky Mountains and Great Plains

		15,949

		-246

		-1.5

		-21



		Illinois Basin

		16,150

		-256

		-1.6

		-21



		Northwest

		54

		-8

		-14.8

		-1



		Other Western Interior

		2,130

		30

		1.4

		3



		Gulf Region

		8,612

		-272

		-3.2

		-23



		Total-All Regions

		182,638

		-5,567

		-3.0

		-464







Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. Employment losses in the other coal regions are expected to be much smaller. These data are described in Table 11 above.



The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining engineering economic approach developed by Morgan Worldwide, which did not involve the use of IMPLAN modeling. This second approach made full use of the coal production shift results from the mining engineering coal production forecast task force. 



The per ton compliance cost estimates found in Table 9 above were used in this second cost analysis approach. 



Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022



		Region

		Underground 

		Surface

		Total

		Total Cost



		 

		Tons ( x ,000)

		%

		Cost/Ton

		Tons  ( x ,000)

		%

		Cost/Ton

		Tons ( x ,000)

		Weighted Cost

		 



		No. Rocky Mtns/Great Plains

		4,213.80

		0.70%

		$0.25 

		618,499

		99.30%

		$0.19 

		622,713

		$0.20 

		$121,331,210 



		Appalachian Basin

		219,862.00

		68.40%

		$0.76 

		101,500

		31.60%

		$7.36 

		321,362

		$2.84 

		$913,723,080 



		Illinois Basin

		74,222.80

		73.30%

		$0.49 

		27,000

		26.70%

		$2.93 

		101,223

		$1.15 

		$115,920,773 



		Colorado Plateau

		55,370.00

		62.70%

		$0.19 

		33,000

		37.30%

		$1.05 

		88,370

		$0.51 

		$44,932,193 



		Gulf Region

		12,281.00

		22.60%

		$0.12 

		42,000

		77.40%

		$2.81 

		54,281

		$2.20 

		$119,623,175 



		Other Western Interior

		 

		 

		 

		 

		 

		 

		 

		 

		$0 



		Northwest

		0

		0.00%

		0

		1,000

		100%

		$2.41 

		1,000

		$2.41 

		$2,407,211 



		Total

		365,949.60

		 

		 

		822,999

		 

		 

		1,188,949

		$1.11 

		$1,317,937,641 







According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 million) of this cost total occurring in the Appalachian Basin. 



The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would incur significant (in excess of $100 million over the 12 years) costs in complying with the rule. 



Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The average annual cost of complying with the rule would be $109.8 million across the 7 regions, with the largest share ($76,143,590) of this cost falling in Appalachia. 













Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5



		 Region

		Annual Cost to Comply with EIS Alternative 5



		No. Rocky Mtns/Great Plains

		$10,110,934



		Appalachian Basin

		$76,143,590



		Illinois Basin

		$9,660,064



		Colorado Plateau

		$3,744,349



		Gulf Region

		$9,968,598



		Other Western Interior

		$0



		Northwest

		$200,601



		Total

		$109,828,137







The two cost estimating approaches ended up producing relatively simple overall cost numbers. The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or $113 million per year) and the mining engineering costing approach produced a total cost over the 12 years of $1.317 billion (or $110 million per year).



EIS Alternative 2 (Most Stringent/Most Costly Alternative)



Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way possible. In general, the alternative could hypothetically eliminate all surface mining across the United States due to its strict definition of a stream and the severe restrictions it would impose on mining activities. Table 14 below presents the mining engineering task force’s estimates on production losses due to Alternative 2.



Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022



		 

		Lost Production (Million Short Tons)

		Lost Production (%)



		Region

		Underground

		Surface

		Total

		Underground

		Surface

		Total



		Northern Rocky Mountains and Great Plains

		 -   

		 538.39 

		 538.39 

		0.00%

		100.00%

		99.32%



		Appalachian Basin

		 -   

		 149.38 

		 149.38 

		0.00%

		100.00%

		40.41%



		Illinois Basin

		 -   

		 34.27 

		 34.27 

		0.00%

		100.00%

		34.66%



		Colorado Plateau

		 -   

		 34.28 

		 34.28 

		0.00%

		100.00%

		38.07%



		Gulf Region

		 0.00 

		 54.10 

		 54.10 

		0.02%

		100.00%

		81.50%



		Other Western Interior

		 0.44 

		 1.50 

		 1.94 

		100.00%

		100.00%

		100.00%



		Northwest

		 -   

		 1.48 

		 1.48 

		0.00%

		100.00%

		100.00%



		Total

		 0.44 

		 813.39 

		 813.83 

		0.12%

		100.00%

		69.53%







The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining (surface and underground combined) nationwide would be lost due Alternative 2. These outcomes are catastrophic in nature. They would pose a dire threat to electric power generation across much of the nation and would injure steel and other metals production. These impacts, while not measurable in economic terms, are believable to be very significant. One simple way to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 70% of current total coal production is from surface mining. The total economic impact of the coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially eliminated by the strict adoption of Alternative 2. 



Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface mining of coal. This economic impact would be potentially eliminated by Alternative 2. 



V. Economic Benefits (This will be expanded in a significant way before the January 5, 2011 submission to OSM.)



The SPR is expected to create significant environmental benefits, which will produce economic benefits nationally and in coal-producing areas. None of these benefits can be monetized at this time, and only some of them can be quantified because of the proposed nature of the rule and very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been completed and a final rule exists, an improved foundation for quantifying and monetizing these benefits will be possible. The chief economic benefits of the rule, stemming from its environmental benefits include: 



1. Fewer miles of stream destroyed.

2. Conserved land acreage.

3. Improved protection of the biological condition of streams.

4. Added fish and wildlife habitat protection and enhancement.

5. Increased reforestation of lands used in mining.

6. Lessen adverse impacts on downstream water quality and groundwater during and after mining and reclamation.

7. Improved aesthetics of reclaimed lands.



Where available, quantitative data are offered to measure these benefits. In most cases however, quantifiable data are not available. A diligent effort was made to secure these data from OSM, the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps of Engineers. Some of this data will be available once the EIS is further along. This will be added in the final RIA.



Stream Mile Protection



A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by Morgan Worldwide. The results are summarized in Table 15 below. This is best available information for use at this time. Once more precise stream mile protection data are available, these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and the Army Corps of Engineers. No data was available for use in the Conceptual RIA. 

Using an assumption on the stream density (ft per permit acre), a calculation of the current stream impact per annum was undertaken, and then that calculation was used to develop a stream impact per ton for each of the coal-producing regions.  Using the redistribution of coal production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact of 2,731,254 ft, which is a reduction of about 25%.



Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5



		Baseline Case

		Surface Permitted Acres

		Ft / Acre

		Total Stream Length

		Annual Stream Impact

		Annual Surface Tonnage

		Stream Impact per Surface Ton



		 

		Acres

		 

		Ft

		Ft

		Miles

		(,000 tons)

		ft/Ton



		N Rocky Mountain / Great Plains

		562,200

		5

		2,811,000

		281,100

		53.2

		538,387

		0.52



		Appalachian Basin

		1,107,160

		20

		22,143,200

		2,214,320

		419.4

		149,376

		14.82



		Illinois Basin

		254,880

		15

		3,823,200

		382,320

		72.4

		34,266

		11.16



		Colorado Plateau

		119,690

		10

		1,196,900

		119,690

		22.7

		34,283

		3.49



		Gulf Region

		409,920

		15

		6,148,800

		614,880

		116.5

		54,099

		11.37



		Other Western Interior

		30,790

		10

		307,900

		30,790

		5.8

		1,499

		20.54



		Northwest

		7,300

		20

		146,000

		14,600

		2.8

		1,477

		9.88



		Total

		 

		 

		 

		3,657,700

		 

		813,387

		 



		 

		 

		 

		 

		 

		 

		 

		 



		EIS Alternative 5

		Annual Stream Impact

		Annual Surface Tonnage

		Stream Impact per Ton

		 

		 

		 

		 



		 

		Ft

		 

		ft/Ton

		 

		 

		 

		 



		N Rocky Mountain / Great Plains

		322,928

		618,499

		0.52

		 

		 

		 

		 



		Appalachian Basin

		1,504,616

		101,500

		14.82

		 

		 

		 

		 



		Illinois Basin

		301,250

		27,000

		11.16

		 

		 

		 

		 



		Colorado Plateau

		115,211

		33,000

		3.49

		 

		 

		 

		 



		Gulf Region

		477,365

		42,000

		11.37

		 

		 

		 

		 



		Other Western Interior

		0

		0

		20.54

		 

		 

		 

		 



		Northwest

		9,885

		1,000

		9.88

		 

		 

		 

		 



		Total

		2,731,254

		822,999

		 

		 

		 

		 

		 



		Baseline Case

		3,657,700

		 

		 

		 

		 

		 

		 



		Alternative 5 Miles

		2,731,254

		 

		 

		 

		 

		 

		 



		Stream Mile Savings

		926,446

		 

		 

		 

		 

		 

		 



		Percentage Reduction

		25.3

		 

		 

		 

		 

		 

		 







Conserved Land Area



A second economic benefit of the SPR is conserved land that is protected during mining and can be made available as future open space/green space, or can be used for recreation, residential, agricultural and business uses. Table 16 below provides very basic baseline data on permitted acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide.



Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region



		 

		 

		Permitted Acreage

		Subtotal



		Region

		State

		Surface

		Underground

		Surface

		Underground



		N Rocky/Great Plains

		Wyoming

		395,840

		5,270

		 

		 



		 

		Montana

		59,900

		6,400

		 

		 



		 

		N. Dakota

		106,460

		0

		562,200

		11,670



		App. Basin

		West Virginia

		269,950

		31,160

		 

		 



		 

		Ky - East

		436,230

		933,450

		 

		 



		 

		Pennsylvania

		295,800

		47,700

		 

		 



		 

		Ohio

		9,120

		590

		 

		 



		 

		Virginia

		64,560

		7,440

		 

		 



		 

		Maryland

		4,150

		940

		 

		 



		 

		Tennessee

		27,350

		1,270

		1,107,160

		1,022,550



		Illinois Basin

		Indiana

		194,710

		7,480

		 

		 



		 

		Illinois

		11,700

		22,600

		 

		 



		 

		Ky-West

		48,470

		400,050

		254,880

		430,130



		Col. Plateau

		Colorado

		45,100

		118,800

		 

		 



		 

		New Mexico

		74,150

		13,220

		 

		 



		 

		Arizona

		 

		 

		 

		 



		 

		Utah

		440

		1,790

		119,690

		133,810



		Gulf Region

		Texas

		285,600

		0

		 

		 



		 

		Alabama

		75,370

		11,460

		 

		 



		 

		Louisiana

		41,930

		0

		 

		 



		 

		Mississippi

		5,800

		0

		 

		 



		 

		Arkansas

		1,220

		120

		409,920

		11,580



		Other West 

		Oklahoma

		21,600

		300

		 

		 



		 

		Missouri

		6,050

		0

		 

		 



		 

		Kansas

		3,140

		0

		30,790

		300



		Northwest

		Alaska

		7,300

		1,250

		 

		 



		 

		Washington

		 

		0

		7,300

		1,250







Qualitative Insights about Other Economic Benefits of the Stream Protection Rule



A variety of environmental articles and reports discuss strategies to enhance the economic value of mined land. While these sources do not provide monetary or other quantitative information that can be readily used in the Conceptual RIA, a summary of some of these documents provides qualitative insights into the economic benefits of the SPR. These summaries are provided below.



1. Reforestation of land that has been surface mined for coal can produce high-value commercial forests while providing watershed protection and wildlife habitat.  Forests growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the grasslands that were established through the original reclamation. Source: Burger, J.A., and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. Virginia Cooperative Extension Publication 460-138.

 

2. Targeted reforestation on surface mines can reduce forest fragmentation that has been caused by mining, as needed to restore habitat for wildlife species that depend on large expanses of unbroken forest, including rapidly declining bird species such as the Cerulean Warbler and for species that depend on successional forest habitat. Source: Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187.



3. When conducted on favorable mines sites, establishment of bioenergy plantations approach profitability using conventional economic measures. Sources: Sullivan, J., J. Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed surface mined lands, the burden of site conversion costs, and carbon payments as reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper.



4. Forests have been the traditional land use and support an established industry throughout the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest Reclamation Advisory Number 1.



5. Re-establishing productive forests on otherwise unused and non-productive mined lands will generate economic value for landowners and communities, and will enhance environmental quality by accelerating restoration of ecosystem services – such as watershed protection, water quality enhancement, carbon storage and wildlife habitat – that are typically provided by native forests on non-mined landscapes. Source: Burger, J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands in the Eastern United States. Publication 460-144.



VI. Transfers



Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers of either costs or benefits that may be associated with the rule. Moreover, the requested scope of the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three potential transfers should be considered for evaluation in the final RIA:



1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal production and mining method shifts. These could be seen as a form of “transfer” of rule-related benefits and costs. Available data on these shifts was discussed earlier in this report. A few important summary points should be considered in the context of transfers:



a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential loss of coal production from Eastern coal locations (principally the Appalachian Basin) to Western and Illinois Basin sources. It is important to note that these shifts have been underway for several years. It is likely that the SPR could add to these regional shifts. These future shifts could carry the economic benefits (production, sales, employment, payroll, and taxes) associated with coal mining in Eastern states to Illinois Basin and Western states. One potential impact of these regional shifts could also be increases and decreases in the coal revenues and profits of coal mining companies. Those companies with Western mining operations would appear to stand to gain, and those with their primary operations in the East could be placed at a disadvantage.



b. Mining method shifts, especially those from surface mining to underground mining could have similar effects in benefitting coal companies in a position to capture the new underground mining business created by the shift from surface mining to underground mining.



2. Costs Passed Along to Customers: A second type of transfer could be represented by the actions by coal producers to pass along any increased cost of production related to the SPR to their customers, namely electric power companies and heavy metals (steel and other primary metals) manufacturing industries. Historically, coal producers have been able to pass along their increased costs to customers. Given the slowly recovering nature of the general economy, it may be more difficult for coal companies to pass along SPR costs to their customers.  



3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of transfer could relate to the transfer of any increased cost of production, mine site protection and reclamation, or other SPR-related cost from one level of government to another (for example an unfunded mandate created by the rule that creates added regulatory or environmental cleanup costs to state and local governments.) A second type of transfer in this category could be a transfer of rule compliance costs from a private entity (coal mining company) to the public sector (federal, tribal, state or local government).



VII. Other Effects of the Stream Protection Rule



1. Regulatory Flexibility Act (Small Business Impact) Analysis



Purpose



This section presents and analyzes best available information on the economic impact of the Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal mining business entities. Available data from various sources have been examined and analyzed. This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more complete analysis of these impacts will be conducted within the Final RIA on the Final Stream Protection Rule (SPR) when it exists.



Background and Definitions



An analysis of the economic impact of proposed federal regulations on small business entities (also known as firms, companies or enterprises) is a required component of a Regulatory Impact Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new direction in their efforts to assess the impact of their proposed rulemakings on small businesses and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the U.S. Small Business Administration’s Office of Advocacy to provide agencies with information on how to comply with the President’s directive.  



By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to balance the social goals of federal regulations with the needs and capabilities of small businesses and other small entities in American society.



Research indicates that smaller businesses bear a greater proportionate share of the burden of regulatory compliance costs. For firms employing fewer than 20 employees, the annual regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 percent more than that of firms with more than 500 employees.[footnoteRef:6] Small businesses, defined as firms employing fewer than 20 employees, bear the largest burden of federal regulations, according to available research.  [6:  See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy (Springfield, Va.: National Technical Information Service, 2001).] 




As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large firms (defined as firms with 500 or more employees).[footnoteRef:7] [7:  See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010.] 




Since the federal government began calculating the economic impact of the RFA in 1998, the law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 billion without undermining the broad purposes of the regulations it affects.[footnoteRef:8] [8:  Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/] 




Definition of a Small Coal Mining Business 



The U.S. Small Business Administration (SBA) defines a small business in the coal mining industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.[footnoteRef:9] While this definition is used in assessing the economic impact of the SPR on smaller coal mining entities, a more complete analysis of the coal mining industry by various employment size groups is provided.[footnoteRef:10]  [9:  U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American Industry Classification System Codes, Update, November 5, 2010.]  [10:  NAICS stands for the North American Industry Classification System, which standardizes how operating businesses are classified for operating and government reporting purposes.] 




U.S. Coal Mining Industry Enterprise (Corporate) Profile



For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise (corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how the data are organized and reported, the two sets of numbers do not align completely, but they are close. The most important data in fulfilling the RFA requirements is the corporate or enterprise data.



Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the number of firms, establishments and employment for coal mining, or NAICS 2121.  An establishment is defined as a single physical location at which business is conducted or where services or industrial operations are performed. An enterprise is defined as a business organization consisting of one or more domestic establishments under common ownership or control. For companies with only one establishment, the enterprise and the establishment are often the same. The employment of a multi-establishment enterprise is determined by summing the employment of all associated establishments.



Table 17: U.S. Coal Mining Industry Enterprise Profile in 2007[footnoteRef:11] [11:  Source: U.S Census, Statistics of U.S. Business Enterprises, 2007.] 


		Enterprise Employment Size

		Number Firms

		Number Establishments

		Employment

		% Total Firms

		% Total Establishments

		% Total Employment



		0-4

		197

		199

		332

		29.0

		18.7

		0.4



		 5-9

		80

		80

		527

		11.8

		7.5

		0.7



		 10-19

		103

		105

		1,433

		15.2

		9.8

		1.8



		<20

		380

		384

		2,292

		56.0

		36.0

		2.9



		20-99

		194

		215

		8,284

		28.6

		20.2

		10.4



		100-499

		64

		142

		12,392

		9.4

		13.3

		15.5



		<500

		638

		741

		22,968

		94.0

		69.5

		28.8



		500+

		41

		325

		56,880

		6.0

		30.5

		71.2



		Total

		679

		1,066

		79,848

		100.0

		100.0

		100.0







The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 employees. 



On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment less than 500 people accounted for 29% of total employment, while coal enterprises with more than 500 employees represented 71% of total employment.



U.S. Coal Mining Industry Revenues by Small and Large Businesses



Table 18 below analyzes coal revenues produced by small and large coal mining businesses. 

 

Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 2007[footnoteRef:12] [12:  Source: U.S Census, Statistics of U.S. Business Enterprises, 2007.] 




		Industry Receipts Size Group (Dollars)

		Firms

		

Employ.

		Estimated Receipts ($000)

		Avg. Firm Employ. Size

		Avg. Firm Receipts ($000)

		No. Firms with Avg. Employ <500

		% Industry Total Receipts



		Total

		679

		79,848

		33,550,214

		118

		49,411

		620

		100.0%



		<100,000

		24

		0

		0

		0

		0

		24

		0.0%



		100,000-499,999

		278

		2,092

		105,063

		8

		378

		278

		0.3%



		500,000-999,999

		25

		80

		16,473

		3

		659

		25

		0.0%



		1,000,000-2,499,999

		40

		518

		71,559

		13

		1,789

		40

		0.2%



		2,500,000-4,999,999

		50

		1,294

		184,756

		26

		3,695

		50

		0.6%



		 5,000,000-7,499,999

		44

		1,422

		275,296

		32

		6,257

		44

		0.8%



		7,500,000-9,999,999

		27

		1,146

		236,338

		42

		8,753

		27

		0.7%



		10,000,000-14,999,999

		47

		2,336

		590,449

		50

		12,563

		47

		1.8%



		15,000,000-19,999,999

		18

		1,107

		323,721

		62

		17,985

		18

		1.0%



		 20,000,000-24,999,999

		11

		819

		254,100

		74

		23,100

		11

		0.8%



		25,000,000-29,999,999

		9

		935

		225,935

		104

		25,104

		9

		0.7%



		30,000,000-34,999,999

		5

		462

		142,363

		92

		28,473

		5

		0.4%



		35,000,000-39,999,999

		7

		548

		250,861

		78

		35,837

		7

		0.7%



		40,000,000-44,999,999

		2

		0

		0

		0

		0

		2

		0.0%



		45,000,000-49,999,999

		3

		0

		0

		0

		0

		3

		0.0%



		50,000,000-74,999,999

		24

		3,512

		1,444,888

		146

		60,204

		24

		4.3%



		75,000,000-99,999,999

		6

		NA

		NA

		NA

		NA

		6

		NA



		100,000,000+

		59

		61,596

		28,810,646

		1,044

		488,316

		0 

		85.9%



		% Defined as Small Business (<500 Employees)

		91.3%

		 

		 

		 

		 

		 

		 



		% Industry Receipts by Small Businesses

		14.1%

		 

		 

		 

		 

		 

		 







The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by coal firms employing less than 500 people, or small businesses. The remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, or large businesses. 



U.S. Coal Mining Industry Business Legal Form Profile



The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal mining business establishments (operations) employed less than 20 people and almost 98% employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 people in 2008 according to the data in Table 3. 



Almost 78% of all coal mining establishments are associated with corporations or S-corporations, and the other 22% are associated with sole proprietorships and partnerships, which tend to be smaller in employment size than corporate entities. 



Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 2008[footnoteRef:13] [13:  U.S. Census, County Business Patterns 2008] 




		Business Legal Type

		Total Establish

		<20 Employ

		20-499 Employ

		>500 Employ

		% <20 Employ

		% 20-499 Employ

		% >500 Employ

		Totals



		All Establishments

		1108

		536

		547

		25

		48.4%

		49.4%

		2.3%

		100.0%



		Corporations

		546

		214

		221

		240

		39.2%

		57.3%

		3.5%

		100.0%



		S-Corporations

		318

		172

		164

		169

		54.1%

		45.6%

		0.3%

		100.0%



		Sole Proprietorships

		44

		33

		19

		11

		75.0%

		22.7%

		2.3%

		100.0%



		Partnerships

		198

		117

		86

		79

		59.1%

		38.9%

		2.0%

		100.0%



		Other

		2

		0

		1

		1

		0.0%

		100.0%

		0.0%

		100.0%







Coal Production and Revenues by Mine Type and Employment Size

The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: bituminous, lignite, and anthracite.[footnoteRef:14]  Bituminous operations represent approximately 97% of coal mining operations and approximately 99% of coal miners and total coal production.  Anthracite operations represent approximately 2% of coal mining operations and less than 1% of coal miners and total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, and total coal production. [14:  This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code description.  Some publications of the U.S. Department of Energy further divide the bituminous group into bituminous coal and sub-bituminous coal.] 


The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 2009.

A diligent effort was made to acquire firm or corporate level data on coal production and revenues from MSHA, but it is not available since employment data are not included in the agency’s corporate data files. Employment data at the mine (establishment) level are available in the MSHA database, which were used in Table 20 to analyze coal production and revenues by the employment size of mines. Because of data reporting problems, mine (establishment) production and revenue data could not be aggregated at the firm or corporate level in a valid way. 



Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009 

		Coal Production by Mines in Short Tons



		Mine Size

		Coal-Surface

		Coal-UG

		Total



		1-19 Employees

		19,713,676

		5,036,046

		24,749,722



		20-499 Employees

		475,066,642

		236,566,737

		711,633,379



		500+ Employees

		247,760,869

		90,256,010

		338,016,879



		Grand Total

		742,541,187

		331,858,793

		1,074,399,980



		Total Coal Revenues, Apportioned by Coal Tonnage Produced



		Mine Size

		Coal-Surface

		Coal-UG

		Total



		1-19 Employees

		$440,600,659

		$258,600,962

		$699,201,621



		20-499 Employees

		$10,617,739,449

		$12,147,701,945

		$22,765,441,394



		500+ Employees

		$5,537,455,422

		$4,634,646,114

		$10,172,101,536



		Grand Total

		$16,595,795,530

		$17,040,949,021

		$33,636,744,551





Source: Mine Safety and Health Administration (MSHA) Employment and Production Database

Over 66% of total coal production (including both surface and underground mined) in 2009 was produced by mines with employment in the 20-499 range, which are considered to be small businesses. Almost 69% of total coal production occurred in mining operations with less than 500 employees. About 2% of total coal revenues was produced by mines with less than 20 employees. 



Coal Production Concentration



According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal production is highly concentrated. The five largest corporate producers represent over 53% of total coal production in 2009, according to the data presented in Table 5 below. The 29 coal producers listed in Table 21 account for over 87% of total U.S. coal production. 



Table 21: Largest U.S. Coal Producers in 2009



		Rank

		Controlling Company Name

		Production

		Percent of



		

		

		(Thou. Short Tons)

		Total Production



		1

		Peabody Energy Corporation 

		189,232

		17.6



		2

		Arch Coal Inc. 

		148,061

		13.8



		3

		Cloud Peak Energy 

		90,965

		8.5



		4

		Alpha Natural Resources LLC 

		83,523

		7.8



		5

		CONSOL Energy Inc. 

		58,145

		5.4



		6

		Massey Energy Co. 

		37,161

		3.5



		7

		NACCO Industries Inc. 

		31,085

		2.9



		8

		Patriot Coal Corp. 

		29,268

		2.7



		9

		Peter Kiewit Sons Inc. 

		27,136

		2.5



		10

		Alliance Resource Operating Partners LP 

		25,874

		2.4



		11

		Murray Energy Corp. 

		25,837

		2.4



		12

		Westmoreland Coal Co. 

		24,266

		2.3



		13

		Energy Future Holdings Corp. 

		21,272

		2.0



		14

		Drummond Co. Inc.

		19,964

		1.9



		15

		Intl Coal Group Inc. (ICG) 

		17,414

		1.6



		16

		BHP Billiton Ltd. 

		14,917

		1.4



		17

		James River Coal Co. 

		9,855

		0.9



		18

		Chevron Corp. 

		9,841

		0.9



		19

		PacifiCorp 

		9,447

		0.9



		20

		Level 3 Communications 

		8,392

		0.8



		21

		Walter Industries Inc. 

		7,571

		0.7



		22

		Trinity Coal Corp. 

		6,805

		0.6



		23

		Booth Energy Group 

		6,506

		0.6



		24

		Cline Group

		6,497

		0.6



		25

		TECO Energy Inc. 

		6,205

		0.6



		26

		Rosebud Mining Co. 

		6,084

		0.6



		27

		Black Hills Corp. 

		6,016

		0.6



		28

		Oxbow Carbon & Minerals Holding Inc. 

		5,703

		0.5



		29

		Western Fuels Association Inc. 

		5,234

		0.5



		   

		Subtotal

		938,276

		87.3



		   

		All Other Coal Producers

		136,647

		12.7



		   

		U.S. Total

		1,074,923

		100.0





Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report, 

May 2010



Earlier Relevant RFA Analyses



A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on small mining operations and companies. The cost impact of the rule was estimated at $240,000, which was related to increased monitoring and reporting requirements created by the rule.



Major Observations and Summary



1. Research suggests that small businesses are generally impacted in a significant economic way by federal regulations. For this reason, it is important to carefully consider the economic impacts of the SPR on smaller coal mining companies.



2. The U.S. coal mining industry is represented by a large and significant number of small businesses, defined as those employing less than 500 people.  The U.S. coal mining industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 people. Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 employees. See Table 1.



3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by coal firms employing less than 500 people, or by small businesses. This amounts to revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come from coal firms that employ 500 or more employees, or large businesses.  See Table 2.



4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining business establishments employed less than 20 people and almost 98% employed less than 500 people. See Table 3.



5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment is accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment less than 500 people accounted for 28.8% of the industry’s total employment, while coal enterprises with more than 500 employees represented 71.2% of the industry’s total employment. This indicates that coal employment is heavily concentrated in larger coal mining enterprises or companies and not smaller ones. See Table 1.



6. According to the economic analysis for the RIA, the baseline (pre-SPR) national economic impact (industry output) of the coal mining industry is presently $48.7 billion. This economic impact generates a total national employment impact of 182,785 jobs. If coal mining enterprises employing less than 500 people account for 28% (22,968) of the coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining enterprises with less than 500 employees also account for 28% of the industry total economic and employment impacts. This means that currently (in the pre-SPR environment) smaller coal enterprises account for an estimated $13.6 billion of the industry’s total national economic impact and an estimated 51,180 of the industry’s total employment impact. 



7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) the national economic impact of the coal industry would be reduced by $1.36 billion over a 12-year period, which represents a 2.8% overall reduction in the industry’s economic impact. On an annual basis over the 12 years, this represents a $113.3 million reduction in coal mining industry economic output. It is also estimated that 5,567 jobs would be lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-job loss per year over the 12 years. If we assume that smaller coal mining enterprises would experience equal reductions in their economic impact (-2.8%) and employment impact (-3.0%), then the economic contribution of smaller mining enterprises would be reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), and the employment contribution of these operations would be reduced by 1,530 jobs (51,000 jobs x .030) over the 12 years, or by 128 jobs per year.



8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS Alternative 5) because of insufficient data to conduct this analysis. It is known from a recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger a 100% loss (814 million tons) of surface mining production across the United States. Using MSHA data, we estimate that surface mining operations account for 69% (743 million tons) of total coal production. Moreover, 67% of all surface mining production is accomplished by small coal mining operations (with less than 500 employees). From this standpoint, the economic impact of Alternative 2 on small mines and small mine enterprises would be catastrophic in nature. It could eliminate all of them.



9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, we know the economic impact of the 2008 rule was expected to be very minimal or insignificant from an economic impact standpoint. The economic impact of the 2008 rule was assessed to be minimal in its RFA analysis.



10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent Version), if it is adopted; b) they would impacted in an economically significant way by EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining businesses would not be impacted in any economically significant way by the baseline situation, which is represented by the 2008 Rule, which was not implemented upon its adoption.



Table 22: Small Business Profile Summary [footnoteRef:15] [15:  All data are for firms or companies except the production data, which relates to mines or business establishments.] 




		Coal Companies

		Business Size Definition[footnoteRef:16] [16:  Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory Flexibility Act (RFA) analysis for the SPR.] 


		Number Firms

		% Total Firms

		% Total Industry Employment

Total: 79,848

		%Total Industry Revenues

Total: $33.6 Billion

		%Total Industry Production Total: 1.074 billion tons



		Small Businesses

		<500 Employees

		638

		93.9%

		28.8%

		14.1%

		68.5%



		Large Businesses

		>500 Employees

		41

		6.1%

		71.2%

		85.9%

		31.5%



		Totals

		

		679

		100%

		79,848

		100%

		100%







Table 23: Small Business Impact Summary



		Impact

		EIS Alternative 5 (Proposed Preferred Rule)

		EIS Alternative 2 (Most Stringent Rule)

		Least Stringent Rule (2008 Excess Spoils & Stream Buffer Rule)



		Reduced Total Economic Output Impact (Over 12 years)

		-$380 Million

		Devastating impact on small mining companies. 100% elimination of surface mining across the U.S.

		No significant economic impact on small mining companies



		Reduced Annual Economic Output Impact $380 million/12 years)

		-$31.7 Million

		

		



		Reduced Total Employment Impact (Over 12 years)

		-1,530 Jobs

		

		



		Reduced Annual Employment Impact (1,530/12 years)

		-128 Jobs

		

		







2. Effects on State, Local, and Tribal Governments



Possible effects were described briefly under the Transfers Section of this document.  Possible effects were identified, but quantification and monetization of these effects is not possible at this time given the proposed nature of the rule and the lack of data to measure these effects. 



The public comments offered during the Scoping Phase of the EIS included some mention of these issues as concerns, but no quantitative was included with these comments.



Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the final EIS for the 2008 Stream Buffer Zone rule. 



3. Effects on Wages and Growth



Possible effects on the growth of the coal mining industry and the general economy should be considered. With respect to the coal mining industry, the SPR could result in reduced coal production and revenues to coal companies. These potential impacts have been accounted in the analysis conducted on the three alternatives examined in the Conceptual RIA.



Effects on wages in the coal mining industry are not clear at this point. In general, the economic downturn has worked against wage increases. Wage decreases are not likely related to the rule, but they may be sparked by labor-management negotiations in efforts to maintain employment levels during the slow economy.



The negative effects of coal companies passing future production cost increases due to the SPR on to customers was discussed above in the Transfers Section. This is a possible concern that should be examined in the final RIA.



VIII. Summary



Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the economic costs, benefits, and other effects of the proposed Stream Protection Rule.



Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the Period 2010-2022



		Category

		Primary Estimate:

EIS Alternative 5 (Proposed Preferred Rule)

		Minimum Estimate:

EIS Alternative 1: Baseline Situation (Least Stringent and Least Costly)

		Maximum Estimate: EIS Alternative 2: (Most Stringent and Most Costly)

		Source Citation



		Benefits:



Annualized Monetized Benefits





Annualized 

Quantified, but Non-Monetized Benefits



Non-Quantified Benefits/Qualitative Benefits

		



They exist but cannot be monetized at this stage.



Stream miles protected and land acreage conservation.



Future land and water uses enabled by the rule.

		



None known[footnoteRef:17] [17:  “None known” refers to the fact that it is not believed there is an impact or effect.] 








None known









None known

		



They exist but cannot be monetized at this stage.



Stream miles protected and land acreage conservation





Future land and water uses enabled by the rule.

		



This summary document pages 22-25.



This summary document pages 22-25.





This summary document pages 22-25.



		Costs:



Annualized Monetized Costs

















Annualized Quantified, but Non-Monetized Costs



Non-Quantified Costs/Qualitative Costs



		



$109-113 million in production and sales and 464 jobs per year.













None available (should be examined in the final RIA)[footnoteRef:18] [18:  “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but no definitive data or information about the impact is available at this time.] 






None known

		



None known



















None known









None known











		



$4.75 billion in production and revenues across all 50 states and $2.74 billion in production and revenues to the 25 coal producing states.





None available (should be examined in final RIA)





Extensive damage to the economic health of the coal mining industry and the ripple effects of this damage to the general economy.

		



This summary document pages 11-21.





“    “









“    “









This summary document pages 11-21.



		Transfers:



Annualized Monetized Transfers



From Whom to Whom





Annualized Monetized Transfers (Off Budget)



		



None available (should be examined in final RIA)



None available (should be examined in final RIA)



None available (should be examined in final RIA

		



None known







None known







None known

		



None available (should be examined in final RIA)



None available (should be examined in final RIA)



None available (should be examined in final RIA

		



This summary document pages 25-26.



“    “







“    “



		Effects:



Effects on State, Local, and Tribal Governments



Effects on Small Businesses



















Effects on Wages







Effects on Growth





		



None available (should be examined in final RIA



-$31.7 million per year in reduced business.



-128 jobs per year.











		



None known







Insignificant ($240,000 for monitoring over time for 2008 rule















None known







None known





		



None available (should be examined in final RIA



None available (should be examined in final RIA

















None available (should be examined in final RIA



None available (should be examined in final RIA



		This summary document pages 26-36.







“    “





















“    “







“    “







Discount Rates



A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 5). The results are provided in Table 24 below. Because of the more generalized nature of the economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was done.











Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule)



		3% Discount Rate

		 

		 

		 

		7% Discount Rate

		 

		 



		Year

		Amount

		Present Value

		 

		Year

		Amount

		Present Value



		0

		0

		0

		 

		0

		0

		0



		1

		0

		0

		 

		1

		0

		0



		2

		0

		0

		 

		2

		0

		0



		3

		$135,712,895

		$135,712,895

		 

		3

		$135,712,895

		$135,712,895



		4

		$135,712,895

		$135,712,895

		 

		4

		$135,712,895

		$135,712,895



		5

		$135,712,895

		$135,712,895

		 

		5

		$135,712,895

		$135,712,895



		6

		$135,712,895

		$135,712,895

		 

		6

		$135,712,895

		$135,712,895



		7

		$135,712,895

		$135,712,895

		 

		7

		$135,712,895

		$135,712,895



		8

		$135,712,895

		$135,712,895

		 

		8

		$135,712,895

		$135,712,895



		9

		$135,712,895

		$135,712,895

		 

		9

		$135,712,895

		$135,712,895



		10

		$135,712,895

		$135,712,895

		 

		10

		$135,712,895

		$135,712,895



		11

		$135,712,895

		$135,712,895

		 

		11

		$135,712,895

		$135,712,895



		12

		$135,712,895

		$135,712,895

		 

		12

		$135,712,895

		$135,712,895



		Totals

		$1,357,128,953

		$1,357,128,953

		 

		Totals

		$1,357,128,953

		$1,357,128,953





















































Appendix 1: U.S. Energy Information Administration’s 2010 Coal Forecast Assumptions



Source Document: Assumptions to the Annual Energy Outlook 2010

Report #: DOE/EIA-0554(2010)

Release date: April 9, 2010

Next release date: April 2011



Coal Market Module



The NEMS Coal Market Module (CMM) provides projections of U.S. coal production, consumption, exports, imports, distribution, and prices. The CMM comprises three functional areas: coal production, coal distribution, and coal exports.  A detailed description of the CMM is provided in the EIA publication, Coal Market Module of the National Energy Modeling System 2010, DOE/EIA-M060(2010) (Washington, DC, 2010). 



Key Assumptions 



Coal Production 



The coal production submodule of the CMM generates a different set of supply curves for the CMM for each year of the projection.  Forty separate supply curves are developed for each of 14 supply regions, nine coal types (unique combinations of thermal grade and sulfur content), and two mine types (underground and surface). Supply curves are constructed using an econometric formulation that relates the minemouth prices of coal for the supply regions and coal types to a set of independent variables.  The independent variables include: capacity utilization of mines, mining capacity, labor productivity, the user cost of capital of mining equipment, the cost of factor inputs (labor and fuel), and other mine supply costs. 



The key assumptions underlying the coal production modeling are: 



    * As capacity utilization increases, higher minemouth prices for a given supply curve are projected.  The opportunity to add capacity is allowed within the modeling framework if capacity utilization rises to a pre-determined level, typically in the 80 percent range.  Likewise, if capacity utilization falls, mining capacity may be retired.  The amount of capacity that can be added or retired in a given year depends on the level of capacity utilization, the supply region, and the mining process (underground or surface).  The volume of capacity expansion permitted in a projection year is based upon historical patterns of capacity additions. 



    * Between 1980 and 1999, U.S. coal mining productivity increased at an average rate of 6.7 percent per year from 1.93 to 6.61 tons per miner per hour.  The major factors underlying these gains were interfuel price competition, structural change in the industry, and technological improvements in coal mining.[1] Since 1999, however, growth in overall U.S. coal mining productivity has slowed substantially, decreasing at a rate of 1.1 percent per year to 5.96 tons per miner hour in 2008.  By region, productivity in most of the coal producing basins represented in the CMM has declined some during the past 5 years.  In the Central Appalachian coal basin, which has been mined extensively, productivity declined by a significant 33 percent between 1999 and 2008, corresponding to an average decline of 4.4 percent per year.  



    Over the projection period, labor productivity is expected to decline in most coal supply regions, reflecting the trend of the previous five years. Higher stripping ratios and the added labor needed to maintain more extensive underground mines offset productivity gains achieved from improved equipment, automation, and technology. Productivity in some areas of the East is projected to decline as operations move from mature coalfields to marginal reserve areas.  Regulatory restrictions on surface mines and fragmentation of underground reserves limit the benefits that can be achieved by Appalachian producers from economies of scale.



    In the CMM, different rates of productivity improvement are assumed for each of the 40 coal supply curves used to represent U.S. coal supply. These estimates are based on recent historical data and expectations regarding the penetration and impact of new coal mining technologies. [2] Data on labor productivity are provided on a quarterly and annual basis by individual coal mines and preparation plants on the U.S. Mine Safety and Health Administration’s Form 7000-2, “Quarterly Mine Employment and Coal Production Report” and the Energy Information Administration’s Form EIA-7A, Coal Production Report.  In the reference case, overall U.S. coal mining labor productivity declines at rate of 0.3 percent a year between 2008 and 2035.  Reference case projections of coal mining productivity by region are provided in Table 12.1. 



    * With the exception of the AEO2010 Low and High Coal Cost Cases, both the wage rate for U.S. coal miners and mine equipment costs are assumed to remain constant in 2008 dollars (i.e., increase at the general rate of inflation) over the projection period.  This assumption primarily reflects the recent trends in these cost variables. 



Coal Distribution 



The coal distribution submodule of  the CMM determines the least-cost (minemouth price plus transportation cost) supplies of coal by supply region for a given set of coal demands in each demand sector using a linear programming algorithm.  Production and distribution are computed for 14 supply (Figure 10) and 16 demand regions (Figure 11) for 49 demand subsectors. 



The projected levels of coal-to-liquids, industrial steam, coking, and residential/commercial coal demand are provided by the petroleum market, industrial, commercial, and residential demand modules, respectively; electricity coal demands are projected by the EMM; coal imports and coal exports are projected by the CMM based on non-U.S. coal supply availability, endogenously determined U.S. import demand, and exogenously determined world coal demand (non-U.S.). 



The key assumptions underlying the coal distribution modeling are: 



    * Base-year (2008) transportation costs are estimates of average transportation costs for each origin-destination pair without differentiation by transportation mode (rail, truck, barge, and conveyor).  These costs are computed as the difference between the average delivered price for a demand region (by sector and for export) and the average minemouth price for a supply curve. Delivered price data are from Form EIA-3, Quarterly Coal Consumption Report-Manufacturing Plants, Form EIA-5, Quarterly Coke Consumption and Quality Report, Coke Plants, Form EIA-923, Power Plant Operations Report, and the U.S. Bureau of the Census’ Monthly Report EM-545.  Minemouth price data are from Form EIA-7A, Coal Production Report. 



    * For the electricity sector only, a two-tier transportation rate structure is used for those regions which, in response to rising demands or changes in demands, may expand their market share beyond historical levels.  The first-tier rate is representative of the historical average transportation rate. The second-tier transportation rate is used to capture the higher cost of expanded shipping distances in large demand regions.  The second tier is also used to capture costs associated with the use of subbituminous coal at units that were not originally designed for its use.  This cost is estimated at $0.10 per million Btu (2000 dollars). [3] 



    * Coal transportation costs, both first- and second-tier rates, are modified over time by two regional (east and west) transportation indices. The indices, calculated econometrically, are measures of the change in average transportation rates, on a tonnage basis, that occurs between successive years for coal shipments.   An east index is used for coal originating from eastern supply regions while a west index is used for coal originating from western supply regions.  The east index is a function of railroad productivity, the user cost of capital for railroad equipment, and national average diesel fuel price.  The user cost of capital for railroad equipment is calculated from the producer price index (PPI) for railroad equipment, and accounts for the opportunity cost of money used to purchase equipment, depreciation occurring as a result of use of the equipment (assumed at 10 percent), less any capital gain associated with the worth of the equipment.  In calculating the user cost of capital, a risk premium is added to the cost of borrowing in order to account for the possibility that greenhouse gas emissions may be regulated in the future.  The west index is a function of railroad productivity, investment, and western share of national coal consumption. The indices are universally applied to all domestic coal transportation movements within the CMM. In the AEO2010 reference case, eastern coal transportation rates are projected to be the same in 2035 and western rates are projected to be 5 percent higher in 2035 compared to 2008. 



    * For the projection period, the explanatory values are assumed to have varying impacts on the calculation of the indices.  For the west, investment is the analogous variable to the user cost of capital of railroad equipment.  The investment value and the PPI for rail equipment which is used to derive the user cost of capital increase with an increase in national ton-miles (total tons of coal shipped multiplied by the average distance).  Increases in investment (west) or the user cost of capital for railroad equipment (east) cause projected transportation rates to increase.  For both the east and the west, any related financial savings due to productivity improvements are assumed to be retained by the railroads and are not passed on to shippers in the form of lower transportation rates.  For that reason, productivity is held flat for the projection period for both regions.  For the east for the projection period, diesel fuel is removed from the equation in order to avoid double-counting the influence of diesel fuel costs with the impact of the fuel surcharge program.  The transportation rate indices for seven AEO2010 cases are shown in Table 12.2. 



    * Major coal rail carriers have implemented fuel surcharge programs in which higher transportation fuel costs have been passed on to shippers. While the programs vary in their design, the Surface Transportation Board (STB), the regulatory body with limited authority to oversee rate disputes, recommended that the railroads agree to develop some consistencies among their disparate programs and likewise recommended closely linking the charges to actual fuel use.  The STB cited the use of a mileage-based program as one means to more closely estimate actual fuel expenses. 



    * For AEO2010, representation of a fuel surcharge program is included in the coal transportation costs.  For the west, the methodology is based on BNSF Railway Company's mileage-based program. The surcharge becomes effective when the projected nominal distillate price to the transportation sector exceeds $1.25 per gallon.  For every $0.06 per gallon increase above $1.25, a $0.01 per carload mile is charged. For the east, the methodology is based on CSX Transportation's mileage-based program.  The surcharge becomes effective when the projected nominal distillate price to the transportation sector exceeds $2.00 per gallon.  For every $0.04 per gallon increase above $2.00, a $0.01 per carload mile is charged. The number of tons per carload and the number of miles vary with each supply and demand region combination and are a pre-determined model input.  The final calculated surcharge (in constant dollars per ton) is added to the escalator-adjusted transportation rate. For every projection year, it is assumed that 100 percent of all coal shipments are subject to the surcharge program.  



    * Coal contracts in the CMM represent a minimum quantity of a specific electricity coal demand that must be met by a unique coal supply source prior to consideration of any alternative sources of supply.  Base-year (2008) coal contracts between coal producers and electricity generators are estimated on the basis of receipts data reported by generators on the EIA-923, Power Plant Operations Report.  Coal contracts are specified by CMM supply region, coal type, demand region, and whether or not a unit has flue gas desulfurization equipment. Coal contract quantities are reduced over time on the basis of contract duration data from information reported on the Form EIA-923, Power Plant Operations Report, historical patterns of coal use, and information obtained from various coal and electric power industry publications and reports.  



    * Electric generation demand received by the CMM is subdivided into “coal groups” representing demands for different sulfur and thermal heat content categories.  This process allows the CMM to determine the economically optimal blend of different coals to minimize delivered cost, while meeting emissions requirements. Similarly, nongeneration demands are subdivided into subsectors with their own coal groups to ensure that, for example, lignite is not used to meet a coking coal demand.  



    * Coal-to-liquids (CTL) facilities are assumed to be economic when low-sulfur distillate prices reach high enough levels. These plants are assumed to be co-production facilities  with generation capacity of 652 MW and the capability of producing 50,000 barrels of liquid fuel per day. The technology assumed is similar to an integrated gasification combined cycle, first converting the coal feedstock to gas, and then subsequently converting the syngas to liquid hydrocarbons using the Fisher-Tropsch process.  Of the total amount of coal consumed at each plant, 46 percent of the energy input is retained in the product with the remaining energy used for conversion (38 percent) and for the production of power sold to the grid (17 percent).  The liquid products produced include naptha, kerosene, and diesel.  For AEO2010, coal-biomass-to-liquids capability has been incorporated into the NEMS structure.  These facilities have the same operating features as CTL plants except 80 percent of the energy input is derived from coal with the remaining 20 percent derived from biomass.  



Coal Imports and Exports 



Coal imports and exports are modeled as part of the CMM’s linear program that provides annual projections of U.S. steam and metallurgical coal exports, in the context of world coal trade.  The linear program determines the pattern of world coal trade flows that minimize the production and transportation costs of meeting U.S. import demand and a pre-specified set of regional world coal import demands.  It does this subject to constraints on export capacity and trade flows. 



The key assumptions underlying coal export modeling are: 



    * Coal buyers (importing regions) tend to spread their purchases among several suppliers in order to reduce the impact of potential supply disruptions, even though this may add to their purchase costs.  Similarly, producers choose not to rely on any one buyer and instead endeavor to diversify their sales.  



    * Coking coal is treated as homogeneous.  The model does not address quality parameters that define coking coals.  The values of these quality parameters are defined within small ranges and affect world coking coal flows very little. 



Data inputs for coal trade modeling: 



    * U.S. coal exports are determined, in part, by the projected level of world coal import demand.  World steam and metallurgical coal import demands for the AEO2010 cases are shown in Tables 12.3 and 12.4.  



    * Step-function coal export supply curves for all non-U.S. supply regions. The curves provide estimates of export prices per metric ton, inclusive of minemouth and inland freight costs, as well as the capacities for each of the supply steps.  



    * Ocean transportation rates (in dollars per metric ton) for feasible coal shipments between international supply regions and international demand regions.  The rates take into account typical vessel sizes and route distances in thousands of nautical miles between supply and demand regions. 



Coal Quality 



Each year the values of base year coal production, heat, sulfur and mercury (Hg) content and carbon dioxide emissions for each coal source in CMM are calibrated to survey data.  Surveys used for this purpose are the Form EIA-923, a survey of the origin, cost and quality of fossil fuels delivered to generating facilities, the Form EIA-5  which records the origin, cost, and quality of coal receipts at domestic coke plants, and the Form EIA-3, which records the origin, cost and quality of coal delivered to domestic industrial consumers.  Estimates of coal quality for the export and residential/commercial sectors are made using the survey data for coal delivered to coking coal and  industrial steam coal consumers.  Hg content data for coal by supply region and coal type, in units of pounds of Hg per trillion Btu, shown in Table 71, were derived from shipment-level data reported by electricity generators to the Environmental Protection Agency in its 1999 Information Collection Request. The database included approximately 40,500 Hg samples reported for 1,143 generating units located at 464 coal-fired facilities.  Carbon dioxide emission factors for each coal type are shown in Table 12.5 in pounds of carbon dioxide emitted per million Btu. [4] 



The CMM projects steam and metallurgical coal trade flows from 17 coal-exporting regions of the world to 20 import regions for three coal types (coking, bituminous steam, and subbituminous).  It includes five U.S. export regions and four U.S. import regions. 



Legislation and Regulations 



The AEO2010 is based on current laws and regulations in effect before October 31, 2009. 



The AEO2010 reference case incorporates provisions of the Clean Air Act Amendments of 1990 as they apply to SO2 and NOx emissions. 



The Clean Air Mercury Rule (CAMR) and the Clean Air Interstate Rule (CAIR) are additional rules promulgated by EPA related to coal emissions but were vacated by the courts in February and July 2008, respectively.  CAIR addresses further SO2 emissions and seasonal and annual NOx emissions while CAMR addresses mercury emissions.  As a result of the court ruling, CAMR is not included in the AEO2010 reference case and, in the absence of a cap-and-trade system, mercury allowance prices are not modeled.  However, with or without CAMR, many States were planning to implement mercury rules of their own. For those States, the effects of state laws are approximated and modeled for the AEO2010. CAIR, however, was temporarily reinstated by the courts in December 2008 and is included in AEO2010. 



The Energy Improvement and Extension Act of 2008 (EIEA) passed in October 2008 as part of the Emergency Economic Stabilization Act of 2008. Subtitle B provides investment tax credits for various projects sequestering CO2. These provisions are assumed to result in 1 gigawatt of advanced coal-fired capacity with carbon capture and sequestration by 2017 in the AEO2010 reference case.  Subtitle B also extends the phaseout of payments by coal producers to the Black Lung Disability Trust Fund from 2013 to 2018 and is also modeled in the AEO2010. 



Title IV, under Energy and Water Development, of the American Recovery and Revitalization Act of 2009 (ARRA), provides $3.4 billion for additional research and development on fossil energy technologies.  This includes $800 million to fund projects under the Clean Coal Power Initiative (CCPI) program, focusing on projects that capture and sequester greenhouse gases.  In July 2009, a total of $408 million, was allocated to two projects, the Basin Electric Power Cooperative’s Antelope Valley Station in North Dakota and the Hydrogen Energy Project in California, to collectively demonstrate the capability to capture 3,000,000 tons of carbon dioxide per year.  In December 2009, three additional project awards were announced through the CCPI program and will receive part of their government funding through ARRA. These projects include American Electric Power’s Mountaineer plant in West Virginia (235 megawatt flue gas stream), Alabama Power’s Barry plant in Alabama (160 megawatt flue gas stream), and a new plant to be built by Summit Texas Clean Energy in Texas. To reflect the impact of this provision, the AEO2010 reference case assumes that an additional 1 gigawatt of coal capacity with CCS will be stimulated by 2017. 



Title XVII of the Energy Policy Act of 2005 authorizes loan guarantees for projects that avoid, reduce, or sequester greenhouse gasses. For AEO2010, The 2 gigawatts of advanced coal-fired capacity with carbon capture and sequestration assumed for EIEA and ARRA are also assumed to benefit from these loan guarantees. 



Beginning in 2009, electricity generating units of 25 megawatts and greater are required to hold an allowance for each ton of CO2 emitted in 10 Northeastern States as part of the Regional Greenhouse Gas Initiative (RGGI).  The States participating in RGGI include Connecticut, Maine, Maryland, Massachusetts, Rhode Island, Vermont, New York, New Jersey, New Hampshire, and Delaware.  RGGI is modeled in AEO2010 as an emissions reduction for the Middle Atlantic region. 



Coal Alternative Cases 



Coal Cost Cases 



In the reference case, coal mine labor productivity is assumed to decline on average by 0.3 percent per year through 2035 while miner wage rates and mine equipment costs remain constant in 2008 dollars.  Eastern and Western transportation rates are flat and 5 percent higher, respectively, in 2035 compared to 2008.  In two alternative coal cost cases, productivity, average miner wages, equipment cost, and transportation rate assumptions were modified for 2010 through 2035 in order to examine the impacts on U.S. coal supply, demand, distribution and prices. 



In the low mining cost case, coal mine labor productivity is assumed to increase at an average rate of 3.2 percent per year through 2035.  Coal mining wages, mine equipment costs, and other mine suppy costs are all assumed to be about 25 percent lower by 2035 in real terms in the low coal cost case.  Coal transportation rates, excluding the impact of fuel surcharges, are assumed to be 25 percent lower by 2035. 



In the high mining cost case, coal mine labor productivity is assumed to decline at an average rate of 3.0 percent per year through 2035.  Coal mining wages, mine equipment costs, and other mine supply costs are assumed to be about 30 percent higher by 2035.  Compared to the reference case, coal transportation rates are assumed to be 25 percent higher by 2035.  



The low and high coal cost cases represent fully integrated NEMS runs, with feedback from the Macroeconomic Activity, International, supply, conversion, and end-use demand modules. 



No Greenhouse Gas Concern Case 



In the reference case, to reflect the market reaction to potential future GHG regulation, a 3-percentage-point increase in the cost of capital for investments in new coal-fired power plants without carbon capture and sequestration technology and new coal-to-liquids plants is assumed.  Those assumptions affect cost evaluations for the construction of new capacity but not the actual operating costs when a new plant begins operation nor does it affect the operation of existing plants.  This adjustment was first implemented for AEO2009. 



The No GHG concern case excludes the 3-percentage point increase in the cost of capital.

































































Appendix 2: Assumptions and Methodology Used by the Mining Engineering Task Force to Forecast Coal Production Shifts



Step-By-Step Explanation of Alternative Impact on Production (Metrics)



Step 1: Baseline Data:

The baseline data comes from the 2008 DOE/EIA production reports as shown in the following table:
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Step 2: Production Losses (Tons):

This preliminary approach to the quantification of the impact of the implementation of the various alternatives on the regional production was based on an informal elicitation process in which Steve Gardner, Doug Mynear, Joe Zaluski, John Morgan and Edmundo Laporte, estimated the tons that would be lost at each region.  



The elicitation process is a method of subjective probabilities in which an expert or experts are asked to estimate various behaviors and likelihoods regarding specific model variables or scenarios.  This method has seen increasing usage in environmental risk assessment and is used by EPA (EPA/630/R-97/001, March 1997)



Expert elicitation can be informal or formal. Informal elicitation methods include self assessment, brainstorming, causal elicitation (without structured efforts to control biases), and taped group discussions between the project staff and selected experts.



Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; Taylor and Burmaster; 1993) and are considerably more elaborate and expensive than informal methods.



Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and experience in the subject area resulting in superior knowledge in the field, (2) access to relevant information, (3) an ability to process and effectively use the information, and (4) is recognized by his or her peers or those conducting the study as qualified to provide judgments about assumptions, models, and model parameters at the level of detail required.  Therefore, the individual who participated in the elicitation process, as mentioned above, are experts and, therefore, the described elicitation process is valid.



A more detailed analysis would require a formal elicitation process through which probabilistic ranges of impact would be defined by the experts. Those ranges would then be used to build a stochastic prediction model (Monte Carlo simulation).



The following table shows the estimated losses (tons) corresponding to the implementation of Alternative 4 as estimated during the informal elicitation process:



































Step 2: Production Losses (Tons) (Part 2):
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Step 3: Energy Losses (Btu):

The lost tons were converted into energy, by multiplying them by the typical heat content of the coals from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are shown in the following table:
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For example, the implementation of Alternative 4 in the Appalachian Region would cause the loss of 16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 million tons of surface coal).  Since the typical heat content of coal from that region is 24.61 million Btu per ton, then the corresponding energy loss would be 16.48 MM ton x 24.61 MM Btu/ton = 405.57 Trillion Btu (27.24 Trillion Btu from underground coal and 378.34 Trillion Btu from surface coal). 



Applying the same principle to all the regions, the final estimated nationwide impact of the application of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from underground coal and 449.10 Trillion Btu from surface coal). 


Step 4: Summary of Losses (tons and Btu):

The following table summarizes the losses described in steps 2 and 3.
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It can be observed that some mining methods and/or regions were not affected by the implementation of this Alternative (shaded in green).  These are called “unaffected areas” and the production from those “unaffected areas” is called “unaffected production”.

The coal necessary to make up the energy losses caused by this Alternative will come from the “unaffected areas”



Step 5:  Apportioning of Make-up Energy:



As mentioned in step 4, the additional coal required to make up the energy losses will come from the unaffected areas.  For this analysis, it has been considered that each unaffected area will contribute to the energy make-up, proportionally to its current production.

As observed in the following table, the Northern Rocky Mountains Region is an “unaffected area”, with an “unaffected production of 63 Trillion Btu from underground mining and 9,221 Trillion Btu from Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures are the result of multiplying the “unaffected production” (tonnage) by the typical heat content of coal coming from that region:



3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production)

538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production)

63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu



As shown in the table, the total unaffected production would reach 10,766 Trillion Btu.

Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky Mountains Region represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 10,766 Btu = 85.65%), then it is assumed that 85.65% of the lost energy will come from that region.  Similarly, since the 1,450 Btu of underground unaffected production from the Illinois Basin Region represent 13.47% of the national unaffected production, it is assumed that the same percentage of the lost energy will come from that region, and so on.
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In this case, 14.4% of the make-up energy will come from underground operations and the remaining 85.86% will come from surface mines.



Step 6:  Apportioning of Make-up Energy (part 2:



The following table shows how the lost energy is distributed among the unaffected regions. 

For example, since the apportioning exercised described in step 5 indicates that 85.65% of the lost energy will come from surface operations, in the Northern Rocky Mountains Region, then additional 452 Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 Trillion Btu).
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Step 7:  Calculation of Required Additional Coal Production:



The following table shows the additional coal production required to make-up the calculated energy losses.



The necessary apportioned energy contribution of each region, as calculated in step 6, is divided by the typical heat content for coals form those regions, in order to calculate the necessary tons of coal.

For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region that will have to be produced, represent an additional production of 26.4 Million tons (452 Trillion Btu ÷ 17.13 Million Btu = 26.4 Million tons).



The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected areas, in order to compensate the calculated energy losses.



[image: ]

As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 Million tons from unaffected areas are required.



Step 8:  Calculation of Required Production Increases (percentage):



The following table shows the required increase of production (percentage) for each unaffected region; how much the current production of those areas would need to be increased, in order to obtain the necessary tons to make-up the estimated energy losses.

For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be required to come from the Northern Rocky Mountains Region.  Since the current underground production of that region is 3.67 Million tons (as indicated in the baseline data), the additional requirement represents an increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 4.91%).



[image: ]Step 9:  Calculation of Final Production Table:



The following table shows the final production distribution, reflecting the production shifts corresponding to the implementation of this alternative.

In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order to provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million tons of coal less (1,170 Million tons under Alternative 1).
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Appendix 3: Assumptions and Methodology Used by Morgan Worldwide in the Cost Analysis for the Proposed Rule (EIS Alternative 5)
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Surface



				Cost Impacts - Surface

						Element #1		Element #2		Element #3		Element #4		Element #5		Element #6		Element #7		Element #8		Element #9		Element #10		Element #11		Element #12		Element #13

						Stream Definition		Baseline Data		Material Damage		Activity in or Near Stream		Mining Through Stream		Monitoring		Surface Confguration and Fills		AOC Exceptions		Revegetation / Topsoil		Fish & Wildlife		Performance Bond / Release		Financial Assurance for Long Term Discharges 		Permit Coordination

						current definitions expanded to consider biological, hydrological, and physical characteristics. 		expanding  suite of chemicals subject to analysis, documentation of biological conditions, sediment load, meteorological data, stream form and function, and aquatic organisms		when the mining operation has affected the quality or quantity of the water so that the water body could no longer be used for its designated use		prohibit mining activities in intermittent and perennial streams and within 100 feet of intermittent and perennial streams, but would allow excess spoil fills 		mining through intermittent and perennial streams prohibited unless the restoration of stream form and function could be demonstrated		expanding the suite of chemicals subject to analysis and requiring documentation of biological conditions		greater emphasis on minimizing the amount of excess spoil disposed of in valley fills additional regulation the placement of excess spoil / restoring pre-mining topography		allows AOC exceptions, but  imposes additional requirements / criteria to ensure protection of streams, aquatic ecology, and biologic communities		revegetation requirements that emphasize native species and original organic material		ephemeral streams  not  included.  Enhancement activities, as conditions of the permit, must be within the same watershed and on the permitted area 

				N Rocky Mountain / Great Plains				Increased cost for additional data collection								Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Appalachian Basin		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release		Additional cost for avoidance and additional restoration cost		Additional cost for avoidance and additional restoration cost		Increased cost for additional data collection		Increased cost for higher excess spoil transport		Increased cost for stream protection		Increased cost for topsoil and planting		Increased on site mitigation cost		Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Illinois Basin		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release		Additional cost for avoidance and additional restoration cost		Additional cost for avoidance and additional restoration cost		Increased cost for additional data collection						Increased cost for topsoil and planting		Increased on site mitigation cost		Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Colorado Plateau				Increased cost for additional data collection								Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Gulf Region		Additional stream segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release		Additional cost for avoidance and additional restoration cost		Additional cost for avoidance and additional restoration cost		Increased cost for additional data collection						Increased cost for topsoil and planting		Increased on site mitigation cost		Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Other Western Interior		Additional stream segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release		Additional cost for avoidance and additional restoration cost		Additional cost for avoidance and additional restoration cost		Increased cost for additional data collection						Increased cost for topsoil and planting		Increased on site mitigation cost		Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Northwest		Additional stream segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release		Additional cost for avoidance and additional restoration cost		Additional cost for avoidance and additional restoration cost		Increased cost for additional data collection						Increased cost for topsoil and planting		Increased on site mitigation cost		Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage







Underground



				Cost Impacts - Underground

						Element #1		Element #2		Element #3		Element #4		Element #5		Element #6		Element #7		Element #8		Element #9		Element #10		Element #11		Element #12		Element #13

						Stream Definition		Baseline Data		Material Damage		Activity in or Near Stream		Mining Through Stream		Monitoring		Surface Confguration and Fills		AOC Exceptions		Revegetation / Topsoil		Fish & Wildlife		Performance Bond / Release		Financial Assurance for Long Term Discharges 		Permit Coordination

						current definitions expanded to consider biological, hydrological, and physical characteristics. 		expanding  suite of chemicals subject to analysis, documentation of biological conditions, sediment load, meteorological data, stream form and function, and aquatic organisms		when the mining operation has affected the quality or quantity of the water so that the water body could no longer be used for its designated use		prohibit mining activities in intermittent and perennial streams and within 100 feet of intermittent and perennial streams, but would allow excess spoil fills 		mining through intermittent and perennial streams prohibited unless the restoration of stream form and function could be demonstrated		expanding the suite of chemicals subject to analysis and requiring documentation of biological conditions		greater emphasis on minimizing the amount of excess spoil disposed of in valley fills additional regulation the placement of excess spoil / restoring pre-mining topography		allows AOC exceptions, but  imposes additional requirements / criteria to ensure protection of streams, aquatic ecology, and biologic communities		revegetation requirements that emphasize native species and original organic material		ephemeral streams  not  included.  Enhancement activities, as conditions of the permit, must be within the same watershed and on the permitted area 

				N Rocky Mountain / Great Plains				Increased cost for additional data collection								Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Appalachian Basin		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection		Increased cost for esces spoil disposal for mine face up and refuse disposal								Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Illinois Basin		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Colorado Plateau				Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Gulf Region		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Other Western Interior		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage

				Northwest		Additional streamn segments could be classified as intermittent		Increased cost for additional data collection		More difficulty in obtaining bond release.  Cost for stream restoration fom subsidence damage						Increased cost for additional data collection										Increased cost due to length of bond coverage		Increased Cost due to additional financial assurannce and length of coverage







Surface Cost



				Cost Impacts - Surface

						Element #1		Element #2		Element #3		Element #4		Element #5		Element #6		Element #7		Element #8		Element #9		Element #10		Element #11		Element #12		Element #13		TOTAL

						Stream Definition		Baseline Data		Material Damage		Activity in or Near Stream		Mining Through Stream		Monitoring		Surface Confguration and Fills		AOC Exceptions		Revegetation / Topsoil		Fish & Wildlife		Performance Bond / Release		Financial Assurance for Long Term Discharges 		Permit Coordination

				N Rocky Mountain / Great Plains				$0.003		$0.006		$0.005		$0.005		$0.001						$0.104		$0.052		$0.009		$0.008				$0.194

				Appalachian Basin				$0.188		$0.445		$0.268		$0.148		$0.094		$3.500				$1.482		$1.112		$0.067		$0.056				$7.359

				Illinois Basin				$0.040		$0.446		$0.223		$0.223		$0.020						$1.116		$0.744		$0.067		$0.056				$2.934

				Colorado Plateau				$0.009		$0.209		$0.122		$0.122		$0.005						$0.349		$0.175		$0.031		$0.026				$1.049

				Gulf Region				$0.099		$0.455		$0.284		$0.284		$0.050						$0.758		$0.758		$0.068		$0.057				$2.813

				Other Western Interior				$0.515		$1.232		$0.514		$0.514		$0.258						$2.054		$2.054		$0.185		$0.154				$7.480

				Northwest				$0.068		$0.297		$0.346		$0.346		$0.034						$0.741		$0.494		$0.044		$0.037				$2.407



				Notes:

				Annual Surface Tons

								N Rocky Mountain / Great Plains				538,387,000

								Appalachian Basin				149,376,000

								Illinois Basin				34,266,000

								Colorado Plateau				34,283,000

								Gulf Region				54,099,000

								Other Western Interior				1,499,000

								Northwest				1,477,000







				Baseline Data

						Additional monitoring prior to permit submittal cost is assumed at $0.5M per permit

						Tons per permit varies by region

								N Rocky Mountain / Great Plains				193.6		M tons

								Appalachian Basin				2.7		M tons

								Illinois Basin				12.6		M tons

								Colorado Plateau				55.2		M tons

								Gulf Region				5.0		M tons

								Other Western Interior				1.0		M tons

								Northwest				7.4		M tons



						Annual cost per Ton calculated as: (Monitoring Cost)  /  (Tons per Permit)

				Material Damage

						Additional  risk of long term treatment / abatement

						Long term treatment / abatement occurrence as % of permits						5%

						Treatment Cost as % of bond amount per annum						20%

						Average full cost bonding amount						$6,000

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				562,200

								Appalachian Basin				1,107,160

								Illinois Basin				254,880

								Colorado Plateau				119,690

								Gulf Region				409,920

								Other Western Interior				30,790

								Northwest				7,300

						Annual cost per Ton calculated as: (Bonding Amount per Acre) x (Treatment cost %) x (Damage %) x (Acreage) / (Annual Tons) 

				Activity in or Near streams

						Additional cost for stream / buffer zone restoration  

						Stream length per ton of coal varies by region

						Effect of fills

												Excess Spoil per Ton		Yd of Exces Spoil per Ft  		Stream Impact per Ton		Cost per Foot		Cost per Ton

												cu.yd/ton		cu.yd / ft		ft

								Appalachian Basin				3		5,000		0.001		$200		$0.12

						Effected by mining (excl Mine Through and Fill)

												Intermittent / Perennial Ft per Acre		Acre per Permit		Stream Length per permit		% Effected		Cost per Foot		Cost per Permit

								N Rocky Mountain / Great Plains				5		562,200		2,811,000		10%		$100		$28,110,000

								Appalachian Basin				20		1,107,160		22,143,200		10%		$100		$221,432,000

								Illinois Basin				15		254,880		3,823,200		20%		$100		$76,464,000

								Colorado Plateau				10		119,690		1,196,900		35%		$100		$41,891,500

								Gulf Region				15		409,920		6,148,800		25%		$100		$153,720,000

								Other Western Interior				10		30,790		307,900		25%		$100		$7,697,500

								Northwest				20		7,300		146,000		35%		$100		$5,110,000

						Average permit life						10		years

						Annual cost per Ton calculated as: (Stream Length) x (% Mined Through) x (Cost per Foot) / (Annual Tons) x (Permit Life)

				Mining Through Streams

						Additional cost for stream restoration

						Stream length per ton of coal varies by region

						Effect of Mine through

												Intermittent / Perenial Ft per permit acre		Acre per Permit		Stream Length per permit		% Mined Through		Cost per Foot		Cost per Permit

								N Rocky Mountain / Great Plains				5		562,200		2,811,000		60%		$200		$337,320,000

								Appalachian Basin				20		1,107,160		22,143,200		35%		$200		$1,550,024,000

								Illinois Basin				15		254,880		3,823,200		75%		$200		$573,480,000

								Colorado Plateau				10		119,690		1,196,900		50%		$200		$119,690,000

								Gulf Region				15		409,920		6,148,800		65%		$200		$799,344,000

								Other Western Interior				10		30,790		307,900		65%		$200		$40,027,000

								Northwest				20		7,300		146,000		50%		$200		$14,600,000

						Average permit life						10		years

						Annual cost per Ton calculated as: (Stream Length) x (% Mined Through) x (Cost per Foot) / (Annual Tons) x (Permit Life)

				Monitoring

						Additional monitoring during mining is assumed at $0.25M per permit per annum

						Tons per permit varies by region

								N Rocky Mountain / Great Plains				193.6		M tons

								Appalachian Basin				2.7		M tons

								Illinois Basin				12.6		M tons

								Colorado Plateau				55.2		M tons

								Gulf Region				5.0		M tons

								Other Western Interior				1.0		M tons

								Northwest				7.4		M tons

						Annual cost per Ton calculated as: (Monitoring Cost)  /  (Tons per Permit)

				Surface Configuration / Fills

						Additional excess spoil transportation in order to elevate backfill and achieve AOC plus landforming

						Additional cost assumed at $0.25 per cu.yd.  Additional cost is only for trucking

												Average Ratio

												cu.yd/ton

								Appalachian Basin				14



						Annual cost per Ton calculated as: (Cubic Yards Moved) x (Additional Cost per Cubic Yard) 

				AOC Exception

						Increased bonding if AOC variance

						AOC variances differ by region

												AOC Variance 

												% of Permits

								N Rocky Mountain / Great Plains

								Appalachian Basin

								Illinois Basin

								Colorado Plateau

								Gulf Region

								Other Western Interior

								Northwest

				Revegetation Topsoil

						Increased reclamation cost

						Cost increase varies by region

												Addition $ per acre

								N Rocky Mountain / Great Plains				$1,000

								Appalachian Basin				$2,000

								Illinois Basin				$1,500

								Colorado Plateau				$1,000

								Gulf Region				$1,000

								Other Western Interior				$1,000

								Northwest				$1,500

						Annual cost per Ton calculated as: (Permitted Acres) x (Additional Cost per Acre) / (Annual Tons) x (Permit Life)

				Fish & Wildlife

						Increased enhancement cost

						Costs  vary by region

												Addition $ per acre

								N Rocky Mountain / Great Plains				$500

								Appalachian Basin				$1,500

								Illinois Basin				$1,000

								Colorado Plateau				$500

								Gulf Region				$1,000

								Other Western Interior				$1,000

								Northwest				$1,000

						Annual cost per Ton calculated as: (Permitted Acres) x (Additional Cost per Acre) / (Annual Tons) x (Permit Life)

				Performance Bond Release

						Additional time for bond releases 

						Time extension assumed at 3 years

						Average bonding amount						$3,000

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				562,200

								Appalachian Basin				1,107,160

								Illinois Basin				254,880

								Colorado Plateau				119,690

								Gulf Region				409,920

								Other Western Interior				30,790

								Northwest				7,300

						Cost of bond 		1%		of value

						Annual cost per Ton calculated as: (Permitted Acres) x (Average Bond ) x (Bonding Cost) x 3 / (Annual Tons) x (Permit Life)

				Financial Assurance for Long Term Discharge

						Additional Bonding

						Additional bonding amount						$2,500

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				562,200

								Appalachian Basin				1,107,160

								Illinois Basin				254,880

								Colorado Plateau				119,690

								Gulf Region				409,920

								Other Western Interior				30,790

								Northwest				7,300

						Cost of bond 		1%		of value

						Annual cost per Ton calculated as: (Permitted Acres) x (Additional Bond ) x (Bonding Cost)  / (Annual Tons) x (Permit Life)





Underground Cost



				Cost Impacts - Underground

						Element #1		Element #2		Element #3		Element #4		Element #5		Element #6		Element #7		Element #8		Element #9		Element #10		Element #11		Element #12		Element #13		TOTAL

						Stream Definition		Baseline Data		Material Damage		Activity in or Near Stream		Mining Through Stream		Monitoring		Surface Confguration and Fills		AOC Exceptions		Revegetation / Topsoil		Fish & Wildlife		Performance Bond / Release		Financial Assurance for Long Term Discharges 		Permit Coordination

				N Rocky Mountain / Great Plains				$0.018		$0.191						$0.009										$0.019		$0.016				$0.253

				Appalachian Basin				$0.119		$0.279						$0.060		$0.250								$0.028		$0.023				$0.758

				Illinois Basin				$0.014		$0.399						$0.007										$0.040		$0.033				$0.494

				Colorado Plateau				$0.011		$0.144						$0.005										$0.014		$0.012				$0.186

				Gulf Region				$0.037		$0.057						$0.018										$0.006		$0.005				$0.122

				Other Western Interior				$0.113		$0.041						$0.057										$0.004		$0.003				$0.218

				Northwest																												$0.000



				Notes:

				Annual Underground Tons

								N Rocky Mountain / Great Plains				3,669,000

								Appalachian Basin				220,231,000

								Illinois Basin				64,609,000

								Colorado Plateau				55,781,000

								Gulf Region				12,283,000

								Other Western Interior				441,000

								Northwest				0



				Baseline Data

						Additional monitoring prior to permit submittal cost is assumed at $0.5M per permit

						Tons per permit varies by region

								N Rocky Mountain / Great Plains				27.5		M tons

								Appalachian Basin				4.2		M tons

								Illinois Basin				34.6		M tons

								Colorado Plateau				46.5		M tons

								Gulf Region				13.6		M tons

								Other Western Interior				4.4		M tons

								Northwest				0.0		M tons

						Annual cost per Ton calculated as: (Monitoring Cost)  /  (Tons per Permit)

				Material Damage

						Additional  risk of long term treatment / abatement

						Long term treatment / abatement occurrence as % of permits						10%

						Treatment Cost as % of bond amount per annum						20%

						Average bonding amount						$3,000

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				11,670

								Appalachian Basin				1,022,550

								Illinois Basin				430,130

								Colorado Plateau				133,810

								Gulf Region				11,580

								Other Western Interior				300

								Northwest				1,250

						Annual cost per Ton calculated as: (Bonding Amount per Acre) x (Treatment cost %) x (Damage %) x (Acreage) / (Annual Tons) 

				Monitoring

						Additional monitoring during mining is assumed at $0.25M per permit per annum

						Tons per permit varies by region

								N Rocky Mountain / Great Plains				27.5		M tons

								Appalachian Basin				4.2		M tons

								Illinois Basin				34.6		M tons

								Colorado Plateau				46.5		M tons

								Gulf Region				13.6		M tons

								Other Western Interior				4.4		M tons

								Northwest				0.0		M tons

						Annual cost per Ton calculated as: (Monitoring Cost)  /  (Tons per Permit)

				Surface Configuration / Fills

						Additional excess spoil transportation and coal preparation plant waste disposal

						Additional cost assumed at $0.50 per cu.yd.  Additional cost is only for trucking

												Waste per ton

												cu.yd/ton

								Appalachian Basin				0.5

						Annual cost per Ton calculated as: (Cubic Yards Moved) x (Additional Cost per Cubic Yard) 

				Performance Bond Release

						Additional time for bond releases 

						Time extension assumed at 3 years

						Average bonding amount						$3,000

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				11,670

								Appalachian Basin				1,022,550

								Illinois Basin				430,130

								Colorado Plateau				133,810

								Gulf Region				11,580

								Other Western Interior				300

								Northwest				1,250

						Cost of bond 		1%		of value

						Permit Life		15		years

						Annual cost per Ton calculated as: (Permitted Acres) x (Average Bond ) x (Bonding Cost) x 3 / (Annual Tons) x (Permit Life)

				Financial Assurance for Long Term Discharge

						Additional Bonding

						Average bonding amount						$2,500

						Acres per permit varies by region

								N Rocky Mountain / Great Plains				11,670

								Appalachian Basin				1,022,550

								Illinois Basin				430,130

								Colorado Plateau				133,810

								Gulf Region				11,580

								Other Western Interior				300

								Northwest				1,250

						Cost of bond 		1%		of value

						Permit Life		15		years





Permit Acres

								Permitted Acreage				Subtotal

				Region		State		Surface		Underground		Surface		Underground



				N Rocky		Wyo		395,840		5,270

						Mont		59,900		6,400

						N. Dak		106,460		0		562,200		11,670



				App. Basin		WV		269,950		31,160

						Ky - East		436,230		933,450								Assumed 90% of surface in E Ky.  70 % of underground

						Pa		295,800		47,700

						Oh		9,120		590

						Virg		64,560		7,440

						Mary		4,150		940

						Tenn		27,350		1,270		1,107,160		1,022,550



				Illinois Bas		Ind		194,710		7,480

						Ill		11,700		22,600

						Ky-West		48,470		400,050		254,880		430,130				Assumed 10% of surface in W Ky.  30 % of underground



				Col. Plateau		Col		45,100		118,800

						NM		74,150		13,220

						Ariz												No information thru 2000

						Ut		440		1,790		119,690		133,810



				Gulf Reg.		Tx		285,600		0

						Al		75,370		11,460								used 2010 report - no infor for 2009

						LA		41,930		0								used 2010 report - no infor for 2009

						Miss		5,800		0								used 2010 report - no infor for 2009

						Ark		1,220		120		409,920		11,580



				Other West		Ok		21,600		300

						Missouri		6,050		0

						Kan		3,140		0		30,790		300



				Northwest		Alaska		7,300		1,250

						Wash				0		7,300		1,250				14,820 ac.Excluded as no 2008 onward production













Production Distribution



				Report No: DOE/EIA 0584 (2008)

				Data For: 2008

				Report Released: September 2009

																																				Surface										Underground

				Region		Coal-Producing 		# of Underground Mines		Underground		# of Surface Mines		Surface		Production		% Underground				Subtotal		% of Total		Cum %		% Underground								Tons per Mine per Annum		Permit Life		Tons per Permit		Weighted Average				Tons per Mine per Annum		Permit Life		Tons per Permit		Weighted Average



				N Rocky Mountain / Great Plains		Wyoming 		1		3,501		19		464,143		467,644		0.7%																		24,613		10		246,128						3,501		15		52,515

						Montana 		1		168		5		44,617		44,785		0.4%																		8,957		10		89,570						168		15		2,520

						North Dakota 						4		29,627		29,627		0.0%				542,056		46.3%		46.3%		0.7%								7,407		10		74,068		193,591						15		0		27,518



				Appalachian Basin		West Virginia		186		88,369		115		69,409		157,778		56.0%																		1,372		5		6,860						475		10		4,751

						Kentucky - East		205		44,143		241		46,116		90,259		48.9%																		375		5		1,873						215		10		2,153

						Pennsylvania		51		53,318		215		12,095		65,413		81.5%																		304		5		1,521						1,045		10		10,455

						Ohio 		11		17,053		37		9,198		26,251		65.0%																		709		5		3,547						1,550		10		15,503

						Virginia 		65		15,806		49		8,907		24,713		64.0%																		504		5		2,522						243		10		2,432

						Maryland 		2		753		19		2,107		2,860		26.3%																		151		5		753						377		10		3,765

						Tennessee 		5		789		18		1,544		2,333		33.8%				369,607		31.6%		77.9%		59.6%								130		5		648		2,663				158		10		1,578		4,195



				Illinois Basin		Indiana 		6		12,223		24		23,670		35,893		34.1%																		1,496		5		7,478						2,037		15		30,558

						Illinois 		11		27,055		8		5,863		32,918		82.2%																		4,115		5		20,574						2,460		15		36,893

						Kentucky - West		11		25,331		12		4,733		30,064		84.3%				98,875		8.4%		86.3%		65.3%								2,505		7		17,537		12,602				2,303		15		34,542		34,612



				Colorado Plateau		Colorado 		8		24,370		4		7,659		32,029		76.1%																		8,007		5		40,036						3,046		15		45,694

						New Mexico 		1		7,046		4		18,599		25,645		27.5%																		6,411		10		64,113						7,046		15		105,690

						Arizona 						1		8,025		8,025		0.0%																		8,025		10		80,250								15		0

						Utah 		9		24,365						24,365		100.0%				90,064		7.7%		94.0%		61.9%														55,205				2,707		15		40,608		46,484



				Gulf Region		Texas 		0				11		39,017		39,017		0.0%																		3,547		5		17,735								10		0

						Alabama 		8		12,281		51		8,330		20,611		59.6%																		404		5		2,021						1,535		10		15,351

						Louisiana 						2		3,843		3,843		0.0%																		1,922		5		9,608								10		0

						Mississippi 						1		2,842		2,842		0.0%																		2,842		5		14,210								10		0

						Arkansas 		1		2		1		67		69		2.9%				66,382		5.7%		99.7%		18.5%								69		5		345		5,029				2		10		20		13,648



				Other Western Interior		Oklahoma 		1		441		6		1,023		1,464		30.1%																		244		5		1,220						441		10		4,410

						Missouri 						2		247		247		0.0%																		124		5		618								10		0

						Kansas 						2		229		229		0.0%				1,940		0.2%		99.9%		22.7%								115		5		573		970						10		0		4,410



				Northwest		Alaska 						1		1,477		1,477		0.0%																		1,477		5		7,385								10		0

						Washington 										0						1,477		0.1%		100.0%		0.0%														7,385						10



				TOTAL						357,014				813,387		1,170,401		30.5%







Cost Summary



				Cost Summary																		Underground 						Surface						Total						Total Cost

						Underground Cost / Ton		Surface Cost Per Ton		% Underground Mining		Weighted Cost										Tons       ( x ,000)		%		Cost/Ton		Tons       ( x ,000)		%		Cost/Ton		Tons         ( x ,000)		Weighted Cost

				N Rocky Mountain / Great Plains		$0.253		$0.194		0.68%		$0.195								Northern Rocky Mountains and Great Plains		4,214		0.7%		$0.253		618,499		99.3%		$0.194		622,713		$0.19				$121,331,210

				Appalachian Basin		$0.758		$7.359		59.59%		$3.426								Appalachian Basin		219,862		68.4%		$0.758		101,500		31.6%		$7.359		321,362		$2.84				$913,723,080

				Illinois Basin		$0.494		$2.934		65.34%		$1.340								Illinois Basin		74,223		73.3%		$0.494		27,000		26.7%		$2.934		101,223		$1.15				$115,920,773

				Colorado Plateau		$0.186		$1.049		61.93%		$0.515								Colorado Plateau		55,370		62.7%		$0.186		33,000		37.3%		$1.049		88,370		$0.51				$44,932,193

				Gulf Region		$0.122		$2.813		18.50%		$2.315								Gulf Region		12,281		22.6%		$0.122		42,000		77.4%		$2.813		54,281		$2.20				$119,623,175

				Other Western Interior		$0.218		$7.480		22.73%		$5.829								Other Western Interior																				$0

				Northwest		$0.000		$2.407		0.00%		$2.407								Northwest		0		0.0%		$0.000		1,000		100.0%		$2.407		1,000		$2.41				$2,407,211

																				Total		365,950						822,999						1,188,949		$1.11				$1,317,937,641








Josh,


Attached is a partial revision to the summary document, responding to many of Cheryl's comments, and attempting to strengthen the assumptions and methodology parts by adding appendices and other references. Note: Appendix 3 is for the time being an Excel spreadsheet. See second attachment to this email. You can pass this along to Stephanie as well.


I suggest giving this to Stephanie, Dennis and Andy only for now. If you recall, this submission was a self-imposed one by us to show progress. OSM should NOT engage in a formal review of this version of the document. This is simply to show progress. The rest will be incorporated in the document we give them on January 5. Hopefully we will get something more from the mining engineers on assumptions, etc. but it sounds like whjat we have is what we are going to get for now.


I will be finalizing a response to Cheryl's questions as best as I can and then moving into working with the illustrative benefits information, including what you provided me over the past couple days. I have begun to process this, but I am not at a comfortable level with this yet. I will be by mid-next week.


i do not plan to be working much tomorrow and certainly not on Christmas (unless Santa says I must).


Let me know if we have a call with Stephanie on Monday.


Merry Christmas!


Don
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I. Purpose and Background 
 
Purpose 
 
This report identifies the economic benefits, costs and other effects of the Office of Surface 
Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on the U.S. coal mining industry and 
coal mining areas across the United States.  
 
This summary contains the most salient information from the Conceptual Regulatory Impact 
Analysis (RIA) prepared on the proposed rule, providing the information required to support the 
review of the rule by the U.S. Office of Management and Budget (OMB). 
 
Background 
 
Work commenced on the “Conceptual” RIA in July 2010.  Because of the proposed nature of the 
SPR, this RIA is conceptual in nature. A Final RIA will be prepared on the Final Rule once it 
exists in 2011. 
 
The first full draft of the Conceptual RIA was delivered for review in mid-October 2010.  Since 
then, the document has been under review. Based upon this review, significant revisions have 
been made to the Conceptual RIA document. 
 
The full RIA document is comprised of a detailed main report, and twelve supporting appendices 
providing additional information about the RIA study methodology and data.  
 
Study Approach 
 
The Conceptual RIA utilized best available data and information to assess the economic impacts 
(costs and benefits) of the SPR. Ideally, an RIA monetizes, or defines in monetary terms, the 
impacts of a rule. Monetization of economic costs and benefits was accomplished where possible 
in this RIA, but in some cases this could not be done given data, time, and other limitations.  
 
Where monetization of impacts was not possible, economic impacts were otherwise quantified to 
the extent possible. Where quantification was not possible, qualitative information about the 
economic impacts was included in the RIA.  
 
The RIA analyzes three SPR alternatives: 
 

• EIS Alternative 1 (Baseline): Pre-Rule Situation (Least Stringent and Least Costly) 
• EIS Alternative 5: Proposed Rule  
• EIS Alternative 2: Most Stringent and Most Costly Version of the Rule 

 
The Baseline Situation includes the 2008 Excess Spoil Minimization/Stream Buffer Zone Rule, 
which was not implemented by state regulatory authorities. An analysis of the baseline economic 
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impact of the coal mining industry was conducted in the RIA. A distillation of the baseline 
analysis findings is included in Section III below. 
 
Methodology and Data 
 
Research Steps 
 
The core method used in this study was Economic Impact Analysis, using the IMPLAN 
input/output model.  IMPLAN is a credible, very well known and frequently used economic 
analysis model, which has been used to analyze the economic impacts of many proposed local, 
state, and national projects and policies. Several federal government agencies, including the U.S. 
Departments of Interior and Energy and the Environmental Protection Agency, have used the 
IMPLAN model to assess the economic impacts of their proposed policies. A more detailed 
description of the IMPLAN model is provided below.  
 
Nine sequential steps were followed in the methodology: 
 

1. Data Acquisition. Identify and acquire study data for all RIA scope elements. 
As the EIS has progressed, new data has been incorporated into the RIA, 
improving its ability to identify and quantify the proposed rule’s economic 
costs and benefits. 

2. Interviews and Background Material Review. Conduct industry and other 
stakeholder interviews to gain inputs of the study and identify resource 
materials that should be reviewed in preparation for the study. Several 
unsuccessful attempts were made in the early research phase of the RIA to 
acquire cost of compliance data from coal mining companies and their 
national industry association, the National Mining Association (NMA).  

3. SPR Analysis and Cost Element Identification. Based upon industry, 
government, and academic interviews, a review of earlier coal-mining studies 
and reports, and a review of the academic literature on mining reclamation 
and transportation, workable assumptions were developed to use in the impact 
modeling runs. These assumptions have been refined as new data are 
developed through the EIS.  

4. Economic Model Preparation. Acquire the input/output tables for the nation 
and all coal-producing states, and build the national, region (multi-state), state, 
and county models to be analyzed with the IMPLAN Economic Impact 
Analysis software. 

5. Economic Overview. Prepare a summary of overall national economic trends 
relevant to the study.  

6. Industry Analysis. Analyze all primary and secondary data regarding the 
coal-mining industry from various state and national sources. 
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7. Coal-Mining State and County Analysis. Analyze key economic trends in 
the 25 coal mining states and the seven case study counties included in the 
study. 

8. Economic Modeling. Using the input data and scenarios created for the 
analysis, run the national, state, and county models to identify baseline and 
scenario impacts of the proposed rule. 

9. Small Mine/Business Impact Analysis. Examine the potential impacts of the 
SPR on small coal mines/businesses in accordance with the Regulatory Impact 
Analysis (RFA) guidelines. 

IMPLAN Model Description 
 
This study employed the IMPLAN Model to make the primary economic forecasts. Input/output 
methodology allows the examination of forward (market) and backward (supplier) linkages that 
are present in an industry or local, state and national economy. The model measures the total 
annual economic activity that results from inter- and intra-industry transactions. The model 
breaks the economy into 440 sectors, with each sector representing an individual industry. It then 
uses a sectoring scheme developed by the IMPLAN Group (Minneapolis, Minnesota), which is 
closely related to the U.S. Bureau of Economic Analysis (BEA) Regional Economic Information 
System (REIS) model. 
 
The IMPLAN model is a matrix that shows all the economic activity between the 440 sectors. 
The entries in the matrix are based on the dollar amount that each industry sells to (and 
purchases from) other industries in the economy. It measures the amount of final consumption by 
the residents of the identified geographic area, as well as how much each industry exports out of 
the area. The model uses data collected at the county level, which are obtained from the 
IMPLAN Group and BEA. County data are in turn aggregated, or “rolled up”, to form service 
areas such as local areas, states, or larger geographic regions, such as the Midwest. 
 
Input/output models estimate economic impacts by taking advantage of the relatively stable 
patterns in the flow of goods and services within the economy. The prediction of an industry’s 
total economic impact can be made by examining the purchasing patterns of the individual 
sectors. BEA collects extensive data regarding these regional trade flows, and reports its findings 
annually. 
 
Primary Data Sources 
Data used in this study come from a variety of sources. The research team attempted to use the 
most recent reliable data sources. These sources include: 

• Dun and Bradstreet firm data from the Selectory business database (2010) 
• U.S. Bureau of Economic Analysis (BEA) (2008) 
• U.S. Bureau of Labor Statistics (BLS), Census of Employment and Wages (2008) 
• IMPLAN Structural Matrices and Data Files (2008) 
• U.S. Energy Information Administration (EIA) Coal Sector Data (Various years) 
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Once the primary (direct) impact is identified, it is necessary to estimate the ultimate impact on 
the economy. This RIA’s forecasting model used variables from various national datasets.  To 
reduce potential confusion, definitions of the major variables are presented below. 
 
Industry Output 
Industry output represents the value of the industry’s total production.  Industry output can be 
thought of as the value of industry sales plus or minus inventory changes. Industry output is not a 
measure of an industry’s income, and therefore cannot be directly compared to the Gross State 
Product (GSP) numbers reported by BEA. The value of industry output is typically higher than 
GSP. It is a more comprehensive measure, and therefore is a better measure of true economic 
impacts. The IMPLAN model estimates the industry output data, which are derived from the 
U.S. Census Bureau’s Economic Census. The structural matrices are used to determine the 
industrial supply chains. 
 
Employment 
Employment is the total number of full-time wage and salary employees, plus the number of self-
employed workers within a particular industry. Part-time workers’ hours are aggregated into full-
time equivalents (based upon a 2,080-hour work year), and reported with the full-time workers. 
Each year’s activity is computed separately so that the employment effects are computed each 
year. 
 
No single source of employment data is adequate for accurately estimating employment impacts. 
Because of nondisclosure rules, the employment figure reported by government agencies often 
underestimates true employment in a given county. In accordance with 13 U.S.C. § 9, no datum 
that would disclose the operations of an individual employer or put an individual employer at an 
unfair disadvantage is published. 
 
As focus is narrowed to the county level, the number of firms representing an industry decreases. 
It is common for a single business establishment to be the sole operator in that industry in a 
particular county.  If this is the case, the employment numbers are not disclosed and the 
employment in that region is understated. A region’s employment can be reconstructed by 
combining data from various sources. 
 
Nondisclosure rules require that the individual reporting agency not reveal confidential 
information. However, other government agencies may report the missing data in another form. 
For example, the U.S. Department of Labor (DOL) collects labor data as part of the 
Unemployment Insurance ES-202 program. These data are for “covered employees” of the 
Unemployment Insurance Program. Workers not “covered,” such as self-employed workers, 
would not be included in the data. However, “not covered” workers would be included in the 
employment figures captured by the U.S. Census Bureau’s County Business Patterns. 
 
By carefully combining the employment figures reported in the ES-202 dataset, County Business 
Patterns, the REIS data, and the IRS Quarterly Payroll File (Federal Insurance Contributions 
Act), a fairly comprehensive employment figure can be reconstructed. The raw data are then 
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“sectored” into the appropriate North American Industry Classification Codes (NAICSs) and, in 
turn, combined into the necessary industry sectors and IMPLAN matrices. 
 
All impact numbers generated by the IMPLAN model are one-point-in-time in nature and not 
cumulative. For this RIA, these numbers were spread over an assumed 12-year implementation 
period for the rule. 
 

II. Necessity of the Stream Protection Rule and the RIA 
 
Rule Necessity 
 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) aims to balance the need to 
protect the environment from the adverse effects of surface coal mining with the nation’s need 
for coal as an essential energy source.  The law ensures that coal mining operations are 
conducted in an environmentally responsible manner, and that mined land is adequately 
reclaimed during and following the mining process. 
 
Most coal mining states now have the primary responsibility to regulate surface coal mining on 
lands within their jurisdiction, with OSM performing an oversight role.  OSM also partners with 
states and Indian tribes to regulate mining on federal lands and Indian lands, and to support 
states’ regulatory programs with grants and technical assistance. 
 
Because of significant damage by coal mining activities to streams and other environmental 
resources, the SPR is needed to reduce and prevent future environmental damage and 
degradation.  
 
In April 2010, OSM published in the Federal Register a Notice of Intent to produce an 
Environmental Impact Statement (EIS) for the proposed rule.  The notice includes a list of 
concepts that are under consideration for the proposed SPR.  Those concepts include provisions 
for coal mining companies that elect to mine through or bury streams to gather more specific 
baseline data regarding a proposed mine site’s hydrology, geology, and aquatic biology; 
establishing a definition of the term “material damage to the hydrologic balance” of watersheds 
outside the permit area; and developing more effective requirements for mine operators seeking a 
variance from the requirement that mined areas be reclaimed to their approximate original 
contour. 
 
The concepts in the proposed SPR aim to offer a more systematic and comprehensive approach 
to protecting streams and the surrounding environment from the adverse effects of coal mining. 
The proposed SPR contains 13 elements.  The general intent of each of these elements is briefly 
described below: 
 

• Baseline Data and Analysis.  Proposes adding more extensive and specific 
permit application requirements concerning baseline data on hydrology, 
geology, and aquatic biology. 
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• Material Damage Definition.  Proposes a definition for the term “material 
damage to the hydrologic balance outside the permit area.” Under the Surface 
Mining Control and Reclamation Act (SMCRA), the regulatory authority may 
not approve a permit unless the proposed operation has been designed to 
prevent material damage to the hydrologic balance outside the permit area; 
however, this term is not defined in OSM regulations. 

• Activities in or Near Streams.  Addresses the circumstances under which an 
applicant could engage in coal-mining or mining-related activities in or near a 
stream. 

• Mining Through Streams.  Addresses the conditions under which mining 
through a streambed could be allowed. 

• Monitoring During Mining and Reclamation.  Describes the types of water 
and biological sampling, locations of water sampling, and duration of 
monitoring after issuance of the mining permit. 

• Surface Configuration and Fills.  Addresses performance standards for the 
final configuration of fills, and the generation and disposal of excess spoil and 
coal mine waste material. 

• Approximate Original Contour (AOC) Exceptions.  Addresses limits to 
exceptions from AOC restoration requirements. 

• Revegetation and Topsoil Management.  Addresses the restoration of the 
vegetation and soils following mining. 

• Permit Coordination.  Addresses coordination among regulatory authorities 
at the state and federal levels. 

• Financial Assurance for Long-term Discharges of Pollutants.  Addresses 
performance bond and financial assurance requirements for long-term 
discharges associated with mining. 

• Stream Definition.  Addresses the definitions of perennial, intermittent, and 
ephemeral streams. 

• Performance Bonds and Release.  Addresses bonding requirements and the 
release of bonds, to ensure that funds are available to states if needed to 
reclaim and restore mined lands if a mining company fails to properly reclaim 
lands. 

• Fish and Wildlife Protection and Enhancement.  Addresses protection and 
enhancement of these resources. 
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Need for the RIA 
 
OMB requires that an RIA be prepared and submitted by all federal agencies proposing new 
regulations that are expected to have a significant economic impact. An annual economic impact 
of at least $100 million is the threshold for defining a significant economic impact.1 The 
proposed rule is expected to have an annual economic impact of more than $100 million per 
year, and therefore an RIA is required. 
 
As a requirement of OSM’s rule-making process, the RIA is intended to improve understanding 
of the potential economic impacts (costs and benefits) of the proposed rule on the coal mining 
industry and coal-producing geographic areas across the United States.  Both are major 
stakeholders that would be affected by the content of the proposed rule. 
 
OSM requested this stakeholder focus in recognition of the potentially significant economic 
impacts of the proposed rule on these two stakeholders.  Study interviews and the study’s 
analysis indicate that some of the provisions of the proposed rule could have significant cost 
implications for coal mining companies.  To the extent possible, these impacts are estimated in 
quantitative terms.  Other impacts are described in qualitative terms only because they cannot be 
measured in a quantitative way at this time.  
 
An April 1, 2010, U.S. Environmental Protection Agency (USEPA) Guidance Memorandum on 
improving U.S. EPA’s review of Appalachian surface-mining operations lends support to OSM’s 
new SPR nationwide.  The memorandum states: 
 

“The environmental legacy of mining operations in the Appalachian region is far-
reaching.  Recent studies, as well as the experiences of Appalachian coalfield 
communities, point to new environmental and health challenges from surface coal mining 
that we were largely unaware of even ten years ago.  Since 1992, nearly 2,000 miles of 
Appalachian streams have been filled at a rate of 120 miles per year by surface mining 
practices.  A recent EPA study found that nine out of every 10 streams downstream of 
surface mining operations exhibit significant impacts to aquatic life.  Another federal 
study found elevated levels of highly toxic and bioaccumulative selenium in streams 
downstream of valley fills.  These impairments are linked to contamination of surface 
water supplies and resulting health concerns, as well as widespread impacts to stream 
life in downstream rivers and streams.” 

 
In summary, this RIA is needed for two major reasons: 
 

• Provide an improved overall economic basis for the regulatory policy decisions made 
during this rule-making process. 
 

                                                 
1 U.S Office of Management and Budget, Circular A-94. 
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• Identify any major economic issues raised by the proposed rule that may have significant 
consequences for the coal mining industry and coal-producing areas. 

III. Baseline Conditions (Least Stringent Alternative/Least Negative Economic 
Impact) 

 
Introduction 
 
According to Regulatory Impact Analysis (RIA) guidance from the U.S. Office of Management 
and Budget (OMB), the starting point for an RIA is a characterization of the baseline conditions 
relative to the rulemaking process. This is the economic baseline against which the other rule 
alternatives are compared. It is also considered to be the Least Stringent Alternative, which also 
is expected to have the least economic impact on the coal mining industry and coal-producing 
areas. 
 
Current Federal Regulatory Environment 
 
All federal regulations have economic costs and benefits, but definitive measures of these costs 
and benefits are often not possible.2 This is believed to be the case with this respect to this 
proposed rule.  
 
The baseline situation in this RIA recognizes the current federal regulatory environment for coal 
mining, although no comprehensive data are available to assess either the costs of current coal 
mining practices to society or the costs to the coal mining industry to comply with current 
regulations.  
 
According to the National Mining Association (NMA), more than three dozen federal 
environmental laws and regulations cover all aspects of mining. The following list includes some 
of those major laws.  
 
In addition, each state has laws and regulations that mining companies must follow.3 
 

• Surface Mining Control and Reclamation Act - regulates coal mining operations and 
reclamation. 

• National Environmental Policy Act - requires an interdisciplinary approach to 
environmental decision-making. 

• Federal Land Policy and Management Act - prevents undue and unnecessary degradation 
of federal lands. 

• Clean Air Act - sets air quality standards. 
• Federal Water Pollution Control Act (Clean Water Act) - directs standards for surface 

water quality and controlling discharges to surface water. 

                                                 
2 U.S. Office of Management and Budget, 2010 Report to Congress on the Benefits and Costs of Federal 
Regulations and Unfunded Mandates on State, Local, and Tribal Entities, Washington DC. 
3 National Mining Association website: www.nma.org. Accessed on December 17, 2010. 

http://www.nma.org/
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• Safe Drinking Water Act - directs standards for quality of drinking water supplied to the 
public (states are primary authorities) and regulating underground injection operations. 

• Solid Waste Disposal Act - regulates generation, storage and disposal of hazardous waste 
and manages solid, non-hazardous waste (states). 

• Comprehensive Environmental Response, Compensation and Liability Act -requires 
reporting of hazardous substance releases and inventory of chemicals handled. 

• Toxic Substance Control Act - requires regulation of chemicals that present risk to health 
or environment. 

• Endangered Species Act - lists threatened plants and animals; protection plans mandated. 
• Migratory Bird Treaty Act - protects nearly all bird species. 

 
Other laws that impact mining include the: 
 

• Rivers and Harbors Act, 
• Federal Mining Law, 
• National Historic Preservation Act, 
• Law Authorizing Treasury's Bureau of Alcohol, Tobacco and Firearms to Regulate Sale, 

Transport and Storage of Explosives, and 
• Federal Mine Safety and Health Act. 

 
While it may be desirable to know the “baseline” economic costs and benefits of current coal-
related federal regulations to society and the coal industry, it is not possible to estimate these 
impacts in the context of this RIA.  
 
While OMB tracks some of the costs of regulatory compliance, as reported in individual 
regulatory impact analyses, no analysis of the overall cost of all of these regulations to the coal 
mining industry exists. To the best of our knowledge, no industry source, including the National 
Mining Association (NMA), has any estimate of the compliance cost to coal mining businesses 
created by these regulations.  
 
Broader regulatory cost studies (not related specifically to the coal mining industry) attempt to 
produce estimates of the cost of all federal regulations to society. A very rough extrapolation 
from an evaluation of the entire federal regulatory enterprise (all federal agencies) by the 
Competitive Enterprise Institute (CEI) estimates that annual regulatory compliance costs hit 
$1.187 trillion in 2009.4  Environmental regulations are estimated to account for $236 billion of 
this total, or nearly 20% of the total. The analysis also estimates that overall federal regulatory 
costs: 
 

• Are equivalent to 63 percent of all 2007 corporate pretax profits of $1.89 trillion. 
• Dwarf corporate income taxes of $147 billion. 
• Exceed estimated 2009 individual income taxes of $953 billion by 25 percent. 

                                                 
4 Crews, Clyde Wayne, Ten Thousand Commandments: An Annual Snapshot of the Federal Regulatory State, 2010 
Edition, Competitive Enterprise Institute, Washington, DC. 
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• Absorb 8.3 percent of the U.S. gross domestic product (GDP), estimated at $14.253 
trillion in 2009. 

 
In its 2010 report to Congress, OMB found that:5 
 

• The estimated annual benefits of major Federal regulations reviewed by OMB from 
October 1, 1999, to September 30, 2009, for which agencies estimated and monetized 
both benefits and costs, are in the aggregate between $128 billion and $616 billion, while 
the estimated annual costs are in the aggregate between $43 billion and $55 billion. These 
ranges reflect uncertainty in the benefits and costs of each rule at the time that it was 
evaluated. 

 
• Some rules are estimated to produce far higher net benefits than others. Moreover, there 

is substantial variation across agencies in the total net benefits produced by rules. For 
example, the air pollution rules from the Environmental Protection Agency (EPA) 
produced 60 to 87 percent of the benefits and 58 to 64 percent of the costs. Most rules 
have net benefits, but some rules have net costs. 

 
Key Baseline Assumptions 
 
The following assumptions were employed in analyzing the baseline situation: 
 

1. At the request of OSM, the analysis in the EIS and RIA was restricted to assessing the 
proposed rule’s economic impacts on the coal mining industry and areas. This study 
scope did not include the analysis of other industry or broader economic effects, such as 
those on the electricity industry, which uses almost 94% of all coal produced in the 
United States. For this reason, it was not possible in this RIA to assess the economic 
effects of possible higher coal prices caused by this rule to coal users.  
 

2. Because of coal’s availability and affordability, coal is a valuable energy resource to 
society and the economy. To the extent that coal continues to possess these two major 
advantages, its importance will remain into the future. 

 
3. The coal mining industry is currently a regulated industry, and coal mining companies 

have worked to reduce their negative environmental impacts over the past several years, 
yet much work remains in this area in the future.6  

 
4. The baseline uses 2008 data for analysis purposes to reflect the current regulatory 

environment, including the 2008 Stream Buffer Zone (SBZ) rule and other existing 
regulations applied to the coal mining industry. 

                                                 
5 U.S. Office of Management and Budget, 2010 Report to Congress on the Benefits and Costs of Federal 
Regulations and Unfunded Mandates on State, Local, and Tribal Entities, Washington DC. 
6 Both the Office of Surface Mining (OSM) and the National Mining Association (NMA) in their annual reports and 
other publications suggest environmental progress is being made by the coal mining industry, but neither offers 
quantitative data to measure this progress. 
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5. 2008 is an economic recession year, and therefore the economy was amidst a major 

downturn. This economic downturn is assumed to have reduced the demand for coal, 
which was evidenced in 2009 with lower overall coal demand numbers.7 

 
6. Until the economy recovers to a more significant degree, both the coal mining industry 

and federal and state regulatory authorities may struggle to meet the financial 
requirements associated with implementation and compliance with the proposed rule.  
 

7. No major changes are foreseen in regional coal production and mining methods (surface 
versus underground) under EIS Alternative 1 over the next 12 years. 

 
A coal mining engineering task force, comprised of Morgan Worldwide, ECSI Engineering 
Services, MACTEC, and OSM was assembled to develop a “consensus” forecast on potential 
regional coal production and mining method shifts over the next 12 years. Table 1 identifies the 
baseline (existing) production levels in the 7 coal-producing regions in the future for the Baseline 
Situation (EIS Alternative 1). 
 
Table 1: Current Coal Mining Levels Related to Baseline Situation (EIS Alternative 1) 

Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
Analysis 
 
As stated earlier, the baseline includes the 2008 Excess Spoil Minimization/Stream Buffer Zone 
Rule and all other federal regulations applied to the coal mining industry. The EIS and RIA for 
the 2008 rule concluded the rule would have no significant economic impact.  
 
Table 2 below depicts the baseline economic impact of the coal mining industry on the U.S. 
economy as a whole. It shows a $32.1 billion direct impact on the national economy. 
Coal mining is responsible for another $23.2 billion impact in indirect impacts (business-to-
business supply chain impacts), and another $26.3 billion in employee spending (induced 
impacts), bringing the total impact of coal mining on the national economy to more than 
$81.5 billion. 
                                                 
7 U.S. Energy Information Administration (EIA), 2010 Energy Outlook Report. 

  Production (Million Short Tons) 

Region Underground Surface Total 

Northern Rocky Mountains and Great Plains  3.67   538.39   542.06  

Appalachian Basin  220.23   149.38   369.61  

Illinois Basin  64.61   34.27   98.88  

Colorado Plateau  55.78   34.28   90.06  

Gulf Region  12.28   54.10   66.38  

Other Western Interior  0.44   1.50   1.94  

Northwest  -     1.48   1.48  

Total  357.01   813.39   1,170.40  
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Table 2 also shows the economic sectors that are most closely linked to coal mining, and the 
impacts in terms of business-to-business and employee spending. The top four sectors are: 1) 
support activities for mining; 2) wholesale trade businesses; 3) management of companies and 
enterprises; and 4) transport by rail.  These sectors constitute nearly one-fourth of the supply 
chain expenditures. 
 
Table 2: 2008 Baseline National Economic Output Impact of the Coal Mining Industry 
 
Sector Description Direct ($) Indirect ($) Induced ($) Total ($) 

 Totals 32,084,721,664 23,162,847,232 26,336,821,248 81,584,193,536 
21 Mining coal 32,084,721,664 2,029,731,840 29,863,232 34,144,256,000 

30 
Support activities for other 
mining 

0.0 2,195,267,584 3,189,744 2,198,454,272 

319 Wholesale trade businesses 0.0 1,000,024,064 1,148,633,088 2,148,655,104 
360 Real estate establishments 0.0 383,846,400 1,427,955,712 1,811,800,064 

356 
Securities, commodity 
contracts, investments, and 
related activities 

0.0 763,830,272 634,296,320 1,398,128,640 

381 
Management of companies 
and enterprises 

0.0 1,002,776,576 356,299,776 1,359,077,376 

115 Petroleum refineries 0.0 757,313,536 532,632,576 1,289,945,088 

31 
Electric power generation, 
transmission, and 
distribution 

0.0 677,767,168 422,944,768 1,100,709,888 

354 
Monetary authorities and 
depository credit 
intermediation activities 

0.0 483,776,512 610,693,120 1,094,467,584 

333 Transport by rail 0.0 1,032,026,112 52,721,152 1,084,743,680 

413 
Food services and drinking 
places 

0.0 105,977,856 854,038,528 960,016,384 

369 
Architectural, engineering, 
and related services 

0.0 831,934,464 96,962,560 928,897,024 

351 Telecommunications 0.0 298,811,392 610,592,768 909,404,160 
357 Insurance carriers 0.0 121,138,432 764,225,536 885,364,736 

394 
Offices of physicians, 
dentists, and other health 
practitioners 

0.0 2,562 863,358,976 863,361,024 

335 Transport by truck 0.0 592,918,528 240,849,920 833,767,424 
397 Private hospitals 0.0 3,330 827,920,384 827,922,432 

205 
Construction machinery 
manufacturing 

0.0 817,332,224 1,279,540 818,612,224 

20 
Extraction of oil and 
natural gas 

0.0 463,098,880 292,632,576 755,732,480 

Source: IMPLAN model run, August 2010 
 
Table 3 below shows the results of the baseline analysis of the economic output impact of the 
coal mining industry in each of the coal-producing states. 
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Across the coal-producing states, the coal mining industry has a total economic output value of 
$48.7 billion, with the largest economic output occurring in West Virginia ($9.7 billion), 
Kentucky ($8.4 billion), Pennsylvania ($6.1 billion), Virginia ($3.8 billion), and Wyoming 
($3.6 billion). 
 
The totals shown reflect the sum of impacts across the coal-producing states, and are not the 
same as the national impacts shown in Table 2 above.  The coal-mining industry’s total baseline 
economic output impact on the national economy is estimated at $81.5 billion, and the total 
economic output impact across the coal-producing states is $48.7 billion, which is approximately 
60 percent of the national impact.  The other 40 percent of this economic output impact occurs in 
the non-coal-producing states. 
 
Table 3: Baseline State Economic Output Impact Analysis (Based on 2008 Data) 

States Direct Indirect Induced Total 
Alabama $2,179,324,160  $501,268,437  $554,047,439  $3,234,640,101  
Alaska $10,734,416  $2,529,933  $2,525,246  $15,789,595  
Arizona $76,019,976  $19,338,410  $25,462,825  $120,821,210  
Arkansas $18,565,028  $3,598,628  $3,966,141  $26,129,796  
Colorado $1,136,597,632  $292,372,699  $403,660,565  $1,832,630,893  
Illinois $1,164,327,552  $417,383,281  $441,648,921  $2,023,359,694  
Indiana $1,639,472,768  $298,353,406  $439,638,097  $2,377,464,227  
Kansas $41,053,352  $7,577,350  $10,352,527  $58,983,225  
Kentucky $5,546,564,096  $1,554,182,780  $1,309,399,370  $8,410,146,403  
Louisiana $88,399,088  $21,541,460  $23,834,350  $133,774,902  
Maryland $54,881,188  $14,517,917  $15,018,628  $84,417,733  
Mississippi $36,412,316  $6,204,251  $8,276,416  $50,892,984  
Missouri $263,985,776  $64,553,798  $81,072,616  $409,612,186  
Montana $302,833,216  $67,314,615  $72,445,454  $442,593,266  
New Mexico $416,587,264  $69,543,821  $88,032,081  $574,163,188  
North Dakota $393,881,472  $70,897,559  $74,066,922  $538,845,950  
Ohio $813,621,248  $251,214,848  $258,988,544  $1,323,823,104  
Oklahoma $66,184,240  $15,324,907  $16,740,062  $98,249,207  
Pennsylvania $3,492,621,056  $1,250,007,809  $1,315,121,124  $6,057,750,026  
Tennessee $69,778,640  $22,318,727  $20,746,490  $112,843,855  
Texas $1,362,782,336  $402,430,822  $492,708,229  $2,257,921,328  
Utah $741,357,120  $210,667,504  $235,922,348  $1,187,946,971  
Virginia $2,452,940,288  $627,762,584  $736,282,657  $3,816,985,705  
Washington $23,676,292  $7,402,652  $8,313,728  $39,392,671  
West Virginia $7,060,627,968  $1,471,882,625  $1,259,405,361  $9,791,916,251  
Wyoming $2,756,616,192  $455,333,145  $434,596,660  $3,646,546,111  
Totals $32,209,844,680  $8,125,523,968  $8,332,272,801  $48,667,640,582  

Source: IMPLAN model run, August 2010 
 
Table 4 below shows the amount and distribution of the baseline economic output by coal-
producing region.  The Appalachian Basin has a current 68 percent share of the total.  Each of 



 
-For Official Use Only: Deliberative Process Material- 

 
 16 

the other coal-producing regions has less than a 10 percent share of the coal mining industry’s 
current economic output impact. 
 
Table 4: Baseline Economic Output by Coal-Producing Region 

Region Baseline Economic Output % Total 
Appalachian Basin  $32,832,523,177 67.77 

Colorado Plateau  $3,715,562,262 7.67 

Gulf Region $2,442,589,213 5.04 

Illinois Basin  $4,400,823,921 9.08 

Northern Rocky Mountains and Great Plains  $4,627,985,327 9.55 

Northwest  $15,789,595 0.03 

Other Western Interior  $409,612,186 0.85 

Total-All Regions $48,444,885,682 100.00 
Source: IMPLAN model run, September 2010 
 
As shown in Table 5 below, across the coal-producing states, the coal mining industry had a total 
baseline employment impact of 182,785 jobs, with the largest employment impact occurring in 
West Virginia (37,014), Kentucky (34,185), Pennsylvania (23,238), Virginia (12,384), and 
Wyoming (12,056). 
 
Table 5: Baseline State Employment Impact Analysis (Based on 2008 Data) 

State Direct Indirect Induced Total 
Alabama 4,154 2,449 4,903 11,506 
Alaska 24 10 19 54 
Arizona 182 103 203 488 
Arkansas 51 21 37 109 
Colorado 2,304 1,397 3,001 6,702 
Illinois 3,124 1,695 3,082 7,900 
Indiana 2,795 1,567 3,888 8,250 
Kansas 84 40 93 216 
Kentucky 15,015 7,464 11,706 34,185 
Louisiana 144 99 204 448 
Maryland 153 65 111 329 
Mississippi 80 36 80 196 
Missouri 437 320 680 1,437 
Montana 838 390 684 1,912 
New Mexico 1,092 409 818 2,319 
North Dakota 903 374 703 1,981 
Ohio 2,253 1,226 2,184 5,663 
Oklahoma 145 76 148 369 
Pennsylvania 8,317 5,144 9,777 23,238 
Tennessee 273 110 165 549 
Texas 2,681 1,709 3,578 7,968 
Utah 2,077 1,179 2,110 5,366 
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State Direct Indirect Induced Total 
Virginia 3,961 2,719 5,703 12,384 
Washington 55 33 58 146 
West Virginia 17,915 6,972 12,126 37,014 
Wyoming 6,074 2,161 3,821 12,056 
Totals 75,131 37,768 69,882 182,785 

Source: IMPLAN model run, August 2010 
 
Conclusion 
 
The Baseline Situation, or Least Stringent and Least Costly Alternative is found to have little to 
no impact on the coal mining industry’s current $81.6 billion economic output impact and its 
182,785 employment impact nationally.  
 
IV. Analysis of the Proposed Rule and Most Stringent Rule Alternatives 
 
The Proposed Rule (EIS Alternative 5) and the Most Stringent Rule Alternative (EIS Alternative 
2) were analyzed. First, it is important to consider the overall coal production and consumption 
trends forming the foundation for the RIA scenario analysis. These trends are assumed to set the 
stage for the coal mining industry’s future production and consumption trends. 
 
Long Term Historic National Coal Production and Consumption Trends 
 
An important trend to bear in mind related to the two analyzed scenarios is how the proposed 
SPR could impact coal mining production and consumption levels.  Figure 1 below shows these 
trends since 1949, or over the past 60 years.   
 
The overall picture is one of a fairly consistent relationship between coal production and 
consumption.  From a macro analysis standpoint, SMCRA, which was adopted in 1977, has had 
no observable negative impact on the overall national coal supply and demand numbers. There 
have been significant regional shifts in coal production, which are discussed below. 
 
If this relationship continues in the future, coupled with a flat/slow-growth outlook for coal in the 
future, it is possible that the proposed SPR may have little impact on the coal mining industry 
itself, especially if the industry is capable of passing along the additional costs created by the 
SPR to its customers.  Historically, this has been the case, and major coal users (electric power 
generators and steel producers) have been able to pass these costs on to their customers.  
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Figure 1: Long-Term Production and Consumption Trends in U.S. Coal Industry 
 

 
Source: US Energy Information Administration (EIA), Annual Coal Outlook Report, 2010. 
 
The scope of the Conceptual RIA did not include an analysis of the economic impact of SPR 
compliance costs on the electric power sector and other major coal using industries and final 
business and household consumers. Once a final rule exists, the final RIA should include this 
analysis to understand the overall effects of the rule on these economic sectors.  Table 6 below 
identifies major trends in coal demand over the past five years (2005-2009). 
 
Total coal consumption dropped by more than 11 percent during the 2005-2009 period, with the 
largest decline occurring in 2009, which was triggered by the economic recession that depressed 
demand by electric power generators and other markets, as shown in Table 6. 
 
Table 6: U.S. Coal Consumption by Major Sector 

Market 2005 2006 2007 2008 2009 

2005-
2009 % 
Change 

Consumption by Sector       

 Electric Power  1,037.50 1,026.60 1,045.10 1,040.60 936.5 -9.73 

 Coke Plants  23.4 23 22.7 22.1 15.3 -34.62 

 Other Industrial Plants  60.3 59.5 56.6 54.4 45.4 -24.71 

Residential/Commercial Users  4.7 3.2 3.5 3.5 3.2 -31.91 
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Total  1,126.00 1,112.30 1,128.00 1,120.50 1,000.40 -11.15 

Source: USEIA.  2009.  U.S. coal supply and demand review, 2009. 
 
The most significant observation regarding the coal market is its continued dominance by 
electric power generation, which has historically accounted for 90 to 94 percent of total coal 
demand. 
 
Regional Coal Production Shifts, 2005-2009 
 
U.S. Energy Information Administration (EIA) data in Table 7 below indicate a steady shift 
away from Eastern coal supplies and growing reliance on Western supply sources.  This shift has 
been under way for some time, and is motivated by many factors, including the cleaner quality of 
Western coal and the faster growth of Western coal markets than those in the East. 
 
U.S. coal production decreased considerably in 2009, dropping by 8.5 percent to 1,072.8 million 
short tons, 99.1 million short tons less than the 2008 production total.  The decline in coal 
production in 2009 was the largest percent decline since 1958 (when production declined by 
16.7 percent) and the largest tonnage decline since 1949 (when production declined by 
176.1 million short tons). 
 
Although total U.S. coal production was lower in 2009, one (Interior Region) of the three coal-
producing regions had a slight increase in coal production, while the other two had large 
declines.  Aside from refuse production, the Appalachian and Western Regions had decreases in 
their respective 2009 production levels of 13.0 percent and 7.7 percent, while the Interior Region 
remained essentially unchanged.  The decrease in the Appalachian Region production was 50.9 
million short tons, while the decrease in Western Region production in 2009 was 49.1 million 
short tons.  Coal production in the Interior Region increased, but by only 216 thousand short 
tons. 
 
Table 7: Coal Production in the United States 

Area 2005 2006 2007 2008 2009 
2005-2009 
% Change 

Production by Region       
     Appalachia  396.7 391.2 377.8 390.2 339.3 -14.47 

        Northern Appalachia  140 136.2 132.1 135.6 126.5 -9.64 

        Central Appalachia  235.3 236.1 226.2 234 194 -17.55 

        Southern Appalachia  21.3 18.8 19.3 20.6 18.7 -12.21 

     Interior  149.2 151.4 146.7 146.6 146.8 -1.61 

     Western  585 619.4 621 633.6 584.5 -0.09 

     Refuse Recovery  0.7 0.8 1.2 1.4 2.1 200.00 

          Total  1,131.50 1,162.80 1,146.60 1,171.80 1,072.80 -5.19 

Source: USEIA, U.S. coal supply and demand review, 2009. 
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The mining engineering production task force prepared forecasts for each of the EIS 
Alternatives. The task force’s forecasts for EIS Alternative 5 (Proposed Preferred Rule) and EIS 
Alternative 2 (Most Stringent and Costly Rule) are discussed below in conjunction with the 
RIA’s analysis of each of these rule alternatives.  
 
Surface and Underground Mining Trends 
 
Figure 2 below shows coal production trends by major mining method since 1949.  Since the 
early 1970s, surface mining has grown in importance as the economics of the coal mining 
industry shifted, and more labor-intensive underground mining took a lesser priority to more 
productive surface mining methods.  The enactment of the SMCRA and creation of OSM in 
1977 appears to have no negative impact on surface mining production levels. To the contrary, 
surface mining has steadily grown over the past 33 years. 
 
Figure 2: Long-Term U.S. Trend in Surface and Underground Mining 

 
 
Key Assumptions Used in Analyzing EIS Alternatives 5 (Proposed Rule) and 2 (Most 
Stringent Case) 
 
Three sets of working assumptions have been recognized in analyzing the economic impacts of 
the proposed rule (EIS Alternative 5) and the most stringent version of the rule (EIS Alternative 
2). The discussions of assumptions are quite lengthy, and therefore they have been placed 
appendices to this summary report. Appendix 1 describes the assumptions used in the U.S. EIA’s 
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most recent Coal Forecast under its 2010 Energy Outlook. Appendix 2 contains the assumptions 
and methodology used by the mining engineering task force, which has developed a preliminary 
forecast of regional coal production shifts in the future. Finally, Appendix 3 defines the 
assumptions and methodology used by Morgan Worldwide in preparing cost estimates for the 
proposed rule (EIS Alternative 5). 
 
Much of the RIA in its conceptual form relates to the estimates economic “costs” of the rule in 
its various forms. With the completion of the Draft EIS and other data become available, the RIA 
will be revised to include more information about economic “benefits” of the rule. Additional 
illustrative information about the rule’s potential economic benefits will be added to this 
summary document in preparation of our January 5, 2011 submission to OSM. 
 
EIS Alternative 5 (Proposed Rule Analysis) 
 
EIS Alternative 5 is the proposed rule because it offers the most balanced approach to protecting 
the environment and ensuring the nation’s demands for coal as a fuel source are effectively met.  
 
A major underlying assumption giving shape to the RIA analysis of Alternative 5 is that the 
proposed rule will cause some reductions in coal production and consumption and some shifts in 
regional mining locations and mining methods.  These shifts are described below in Table 8. 
 
In Alternative 5, rule-related compliance cost estimates were calculated on a per-coal-ton basis 
for each of the seven coal-producing regions.  These estimates considered all 13 elements of the 
proposed SPR.  The per-ton cost estimates were created with a cost estimation methodology 
developed by Morgan Worldwide Consultants, Inc.  See Appendix 3 for the detailed assumptions 
and methodology used in this analysis. 
 
The compliance cost estimates for each region were applied to the annual coal production data 
for each of the seven coal-producing regions.  The resulting regional data were then entered into 
the IMPLAN model as reductions in coal-mining industry output.  The model then calculated the 
estimated reductions in coal industry economic output and employment at the national level and 
for each region based upon the cost estimates.   
 
The mining engineering task force forecasted production and mining method shifts under EIS 
Alternative 5 are described in Table 8 below. The central concern in these shifts is the loss of 
production to the coal regions impacted by the proposed preferred rule.  
 
Table 8: Forecasted Lost Coal Production Under EIS Alternative 5, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
No Rocky 
Mtns/Great Plains  -     -     -    0.00% 0.00% 0.00% 

Appalachian Basin -0.37   -47.88   -48.25  -0.17% -32.05% -13.05% 

Illinois Basin  -     -7.27   -7.27  0.00% -21.20% -7.35% 
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Colorado Plateau  -0.41   -1.28   -1.69  -0.74% -3.74% -1.88% 

Gulf Region  0.00   -12.10   -12.10  -0.02% -22.36% -18.23% 
Other Western 
Interior - 0.44   -1.50   -1.94  100.00% 100.00% 100.00% 

Northwest  -    - 0.48   -0.48  0.00% -32.30% -32.30% 

Total - 1.22   -70.50   -71.72  -0.34% -8.67% -6.13% 
Source: Mining Engineering Coal Production Forecast Task Force, October-November 2010 Analysis 
 
The forecast in Table 8 above points to an overall (across all regions) production loss of 71.7 
million tons, with the lion’s share of that loss occurring in surface mining (70.5 million tons). 
This is a 6.13% over loss of production due to rule’s requirements under Alternative 5. 
 
The cost of these losses was calculated in two ways. In the first, the compliance cost estimates 
were modeled in IMPLAN using early cost estimates produced by Morgan Worldwide. The 
results were than compared to the Baseline IMPLAN modeling results. These results are 
summarized in Table 10 below. The cost data for Alternative 5 is contained in Table 9 below. 
Based upon an analysis of the cost components of Alternative 5, these estimates were prepared 
for both underground and surface mining in each of the 7 regions. A weighted cost was 
calculated for these costs for use in the IMPLAN model. Both economic output and employment 
impact were estimated using the IMPLAN model. 
 
Table 9: Per Ton Compliance Cost Estimates for EIS Alternative 5 
 

Coal-Producing Region  Underground 
Cost per Ton 

Surface Cost 
per Ton 

% 
Underground 

Mining 
Weighted 

Cost 
Northern Rocky Mountains/Great 
Plains 

$0.253 $0.194 
0.68% 

$0.195 

Appalachian Basin $0.758 $7.359 59.59% $3.426 
Illinois Basin $0.494 $2.934 65.34% $1.340 
Colorado Plateau $0.186 $1.049 61.93% $0.515 
Gulf Region $0.122 $2.813 18.50% $2.315 
Other Western Interior $0.218 $7.480 22.73% $5.829 
Northwest $0.000 $2.407 0.00% $2.407 

Source: Morgan Worldwide, October 2010 
 
The numbers in Table 9 indicate that the greatest cost burden on a per ton basis for complying 
with the rule under Alternative 5 are likely to fall in Other Western Interior and Appalachian 
regions.  
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Table 10: Coal Mining Economic Output Modeling of Compliance Costs Associated with 
EIS Alternative 5, 2010-2022 

Source: IMPLAN model run, October 2010 
 
Across all 7 coal-producing regions, the total loss of economic output impact is estimated at 
$1.357 billion over the 12 years, with an average annual loss of $113 million. The Appalachian 
Basin is expected to see the biggest part of this loss ($1.114 billion over 12 years), with an 
average annual loss of almost $93 million. The smallest losses are expected in the Northwest and 
Other Western Interior regions.  
 
Table 11: Coal Mining Employment Modeling of Compliance Costs Associated with EIS 
Alternative 5, 2010-2022 

 
Across all coal-producing regions, the estimated employment loss related to EIS Alternative 5 is 
5,567 jobs over the 12-year period, and 464 jobs on an annual basis. The Appalachian Basin is 
projected to loss the greatest number of jobs: 4,679 over the 12 years and 390 jobs per year. 

Region 
Baseline Economic 

Output 
Overall Change Caused 

by EIS Alternative 5 
% Decrease Under 

EIS Alternative 5 

Average Annual 
Reduction in 

Economic Output 
Appalachian 
Basin  

$32,832,523,177 -$1,114,815,653 -3.40 
-$92,901,304 

Colorado Plateau  $3,715,562,262 -$31,900,996 -0.86 -$2,658,416 

Gulf  $2,442,589,213 -$72,496,342 -2.97 -$6,041,362 

Illinois Basin  $4,400,823,921 -$65,892,542 -1.50 -$5,491,045 

N Rocky Mtn & 
Great Plains  

$4,627,985,327 -$62,161,400 -1.34 
-$5,180,117 

Northwest  $15,789,595 -$2,195,474 -13.90 -$182,956 

Other Western 
Interior  

$409,612,186 -$7,666,546 -1.87 
-$638,879 

Total - All 
Regions $48,444,885,682 -$1,357,128,953 

 
-2.80 

  
-$113,094,079 

Region Baseline Employment 

Employment 
Reduction 

Caused by EIS 
Alternative 5 

% Employment 
Change Caused 

by EIS 
Alternative 5 

Average Annual 
Employment 

Reduction  
Appalachian Basin 124,867 -4,679 -3.7 -390 

Colorado Plateau 14,874 -136 -0.9 -11 
Northern Rocky 
Mountains and 
Great Plains 

15,949 -246 
-1.5 

-21 

Illinois Basin 16,150 -256 -1.6 -21 

Northwest 54 -8 -14.8 -1 
Other Western 
Interior 

2,130 30 
1.4 

3 

Gulf Region 8,612 -272 -3.2 
-23 

Total-All Regions 182,638 -5,567 -3.0 -464 
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Employment losses in the other coal regions are expected to be much smaller. These data are 
described in Table 11 above. 
 
The second approach to estimating the cost impacts of EIS Alternative 5 used a standard mining 
engineering economic approach developed by Morgan Worldwide, which did not involve the use 
of IMPLAN modeling. This second approach made full use of the coal production shift results 
from the mining engineering coal production forecast task force.  
 
The per ton compliance cost estimates found in Table 9 above were used in this second cost 
analysis approach.  
 
Table 12: Mining Engineering Cost Estimates to Comply with EIS Alternative 5, 2010-2022 
 

Region Underground  Surface Total Total Cost 

  
Tons ( x 

,000) % 
Cost/

Ton 
Tons  ( x 

,000) % Cost/Ton 
Tons ( x 

,000) 
Weighted 

Cost   
No. Rocky 
Mtns/Great 
Plains 4,213.80 0.70% $0.25  618,499 99.30% $0.19  622,713 $0.20  $121,331,210  
Appalachian 
Basin 219,862.00 68.40% $0.76  101,500 31.60% $7.36  321,362 $2.84  $913,723,080  

Illinois Basin 74,222.80 73.30% $0.49  27,000 26.70% $2.93  101,223 $1.15  $115,920,773  
Colorado 
Plateau 55,370.00 62.70% $0.19  33,000 37.30% $1.05  88,370 $0.51  $44,932,193  

Gulf Region 12,281.00 22.60% $0.12  42,000 77.40% $2.81  54,281 $2.20  $119,623,175  
Other 
Western 
Interior                 $0  

Northwest 0 0.00% 0 1,000 100% $2.41  1,000 $2.41  $2,407,211  

Total 365,949.60     822,999     1,188,949 $1.11  $1,317,937,641  

 
According to the analysis in Table 12, the total direct cost of complying with the SPR under EIS 
Alternative 5 would be $1.317 billion over the 12-year period, with the lion’s share ($914 
million) of this cost total occurring in the Appalachian Basin.  
 
The Northern Rocky Mountain and Great Plains, Illinois Basin, and Gulf Basin regions would 
incur significant (in excess of $100 million over the 12 years) costs in complying with the rule.  
 
Table 13 below provides annualized cost estimates for each of the 7 coal-producing regions. The 
average annual cost of complying with the rule would be $109.8 million across the 7 regions, 
with the largest share ($76,143,590) of this cost falling in Appalachia.  
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Table 13: Coal Regions’ Annual Cost of Complying with SPR Under Alternative 5 
 

 Region Annual Cost to Comply with EIS Alternative 5 

No. Rocky Mtns/Great Plains $10,110,934 

Appalachian Basin $76,143,590 

Illinois Basin $9,660,064 

Colorado Plateau $3,744,349 

Gulf Region $9,968,598 

Other Western Interior $0 

Northwest $200,601 

Total $109,828,137 

 
The two cost estimating approaches ended up producing relatively simple overall cost numbers. 
The IMPLAN modeling approach showed a total cost over the 12 years of $1.357 billion (or 
$113 million per year) and the mining engineering costing approach produced a total cost over 
the 12 years of $1.317 billion (or $110 million per year). 
 
EIS Alternative 2 (Most Stringent/Most Costly Alternative) 
 
Alternative 2 assumes the SPR would be adopted and enforced in the most stringent way 
possible. In general, the alternative could hypothetically eliminate all surface mining across the 
United States due to its strict definition of a stream and the severe restrictions it would impose on 
mining activities. Table 14 below presents the mining engineering task force’s estimates on 
production losses due to Alternative 2. 
 
Table 14: Forecasted Lost Coal Production Under EIS Alternative 2, 2010-2022 
 
  Lost Production (Million Short Tons) Lost Production (%) 
Region Underground Surface Total Underground Surface Total 
Northern Rocky Mountains 
and Great Plains  -     538.39   538.39  0.00% 100.00% 99.32% 

Appalachian Basin  -     149.38   149.38  0.00% 100.00% 40.41% 

Illinois Basin  -     34.27   34.27  0.00% 100.00% 34.66% 

Colorado Plateau  -     34.28   34.28  0.00% 100.00% 38.07% 

Gulf Region  0.00   54.10   54.10  0.02% 100.00% 81.50% 

Other Western Interior  0.44   1.50   1.94  100.00% 100.00% 100.00% 

Northwest  -     1.48   1.48  0.00% 100.00% 100.00% 

Total  0.44   813.39   813.83  0.12% 100.00% 69.53% 

 
The estimates in Table 14 indicate that 100% of surface mining and nearly 70% of all mining 
(surface and underground combined) nationwide would be lost due Alternative 2. These 
outcomes are catastrophic in nature. They would pose a dire threat to electric power generation 
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across much of the nation and would injure steel and other metals production. These impacts, 
while not measurable in economic terms, are believable to be very significant. One simple way 
to think about these impacts is to use the Baseline economic impact numbers from Tables 2 and 
3 earlier in this report to create a quick estimate of the amount of this impact. First of all, almost 
70% of current total coal production is from surface mining. The total economic impact of the 
coal mining industry on all U.S. states (coal-producing and non-coal-producing) is $82 billion. 
Over $57 billion (70%) of the total $82 billion economic impact could be roughly attributed 
surface mining. This amounts to an annualized loss of $4.75 billion. This would be potentially 
eliminated by the strict adoption of Alternative 2.  
 
Within the 25 coal-producing states themselves, coal mining creates an economic impact of $48 
billion. Almost $34 billion (70%) of this $48 billion in economic impact is tied to the surface 
mining of coal. This economic impact would be potentially eliminated by Alternative 2.  
 
V. Economic Benefits (This will be expanded in a significant way before the January 5, 

2011 submission to OSM.) 
 
The SPR is expected to create significant environmental benefits, which will produce economic 
benefits nationally and in coal-producing areas. None of these benefits can be monetized at this 
time, and only some of them can be quantified because of the proposed nature of the rule and 
very limited quantitative data on these beneficial impacts. Once the EIS for the SPR has been 
completed and a final rule exists, an improved foundation for quantifying and monetizing these 
benefits will be possible. The chief economic benefits of the rule, stemming from its 
environmental benefits include:  
 

1. Fewer miles of stream destroyed. 
2. Conserved land acreage. 
3. Improved protection of the biological condition of streams. 
4. Added fish and wildlife habitat protection and enhancement. 
5. Increased reforestation of lands used in mining. 
6. Lessen adverse impacts on downstream water quality and groundwater during and after 

mining and reclamation. 
7. Improved aesthetics of reclaimed lands. 

 
Where available, quantitative data are offered to measure these benefits. In most cases however, 
quantifiable data are not available. A diligent effort was made to secure these data from OSM, 
the state regulatory agencies, EPA, the Energy Information Administration, and the Army Corps 
of Engineers. Some of this data will be available once the EIS is further along. This will be 
added in the final RIA. 
 
Stream Mile Protection 
 
A preliminary analysis of stream mile protection under EIS Alternative 5 was completed by 
Morgan Worldwide. The results are summarized in Table 15 below. This is best available 
information for use at this time. Once more precise stream mile protection data are available, 
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these will be included in the final RIA. Attempts were made to secure data from OSM, EPA, and 
the Army Corps of Engineers. No data was available for use in the Conceptual RIA.  
Using an assumption on the stream density (ft per permit acre), a calculation of the current 
stream impact per annum was undertaken, and then that calculation was used to develop a stream 
impact per ton for each of the coal-producing regions.  Using the redistribution of coal 
production under EIS Alternative 5, a new stream impact was prepared. As shown in Table 15, 
the baseline case has an annual impact of 3,657,700 ft, and Alternative 5 would have an impact 
of 2,731,254 ft, which is a reduction of about 25%. 
 
Table 15: (Preliminary) Stream Mile Protection Under EIS Alternative 5 
 

Baseline 
Case 

Surface 
Permitted 

Acres 
Ft / Acre 

Total 
Stream 
Length 

Annual Stream 
Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Surface Ton 
  Acres   Ft Ft Miles (,000 tons) ft/Ton 
N Rocky 
Mountain / 
Great Plains 562,200 5 2,811,000 281,100 53.2 538,387 0.52 
Appalachian 
Basin 1,107,160 20 22,143,200 2,214,320 419.4 149,376 14.82 
Illinois Basin 254,880 15 3,823,200 382,320 72.4 34,266 11.16 
Colorado 
Plateau 119,690 10 1,196,900 119,690 22.7 34,283 3.49 
Gulf Region 409,920 15 6,148,800 614,880 116.5 54,099 11.37 
Other 
Western 
Interior 30,790 10 307,900 30,790 5.8 1,499 20.54 
Northwest 7,300 20 146,000 14,600 2.8 1,477 9.88 
Total       3,657,700   813,387   
                

EIS 
Alternative 5 

Annual 
Stream 
Impact 

Annual 
Surface 

Tonnage 

Stream 
Impact per 

Ton         
  Ft   ft/Ton         
N Rocky 
Mountain / 
Great Plains 322,928 618,499 0.52         
Appalachian 
Basin 1,504,616 101,500 14.82         
Illinois Basin 301,250 27,000 11.16         
Colorado 
Plateau 115,211 33,000 3.49         
Gulf Region 477,365 42,000 11.37         
Other 
Western 
Interior 0 0 20.54         
Northwest 9,885 1,000 9.88         
Total 2,731,254 822,999           
Baseline 
Case 3,657,700             
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Alternative 5 
Miles 2,731,254             
Stream Mile 
Savings 926,446             
Percentage 
Reduction 25.3             

 
Conserved Land Area 
 
A second economic benefit of the SPR is conserved land that is protected during mining and can 
be made available as future open space/green space, or can be used for recreation, residential, 
agricultural and business uses. Table 16 below provides very basic baseline data on permitted 
acreage for coal mining in each of the regions. These data were collected by Morgan Worldwide. 
 
Table 16: Baseline Permitted Acreage for Coal Mining by Coal Region 
 

    Permitted Acreage Subtotal 

Region State Surface Underground Surface Underground 
N Rocky/Great 
Plains Wyoming 395,840 5,270     

  Montana 59,900 6,400     

  N. Dakota 106,460 0 562,200 11,670 

App. Basin West Virginia 269,950 31,160     

  Ky - East 436,230 933,450     

  Pennsylvania 295,800 47,700     

  Ohio 9,120 590     

  Virginia 64,560 7,440     

  Maryland 4,150 940     

  Tennessee 27,350 1,270 1,107,160 1,022,550 

Illinois Basin Indiana 194,710 7,480     

  Illinois 11,700 22,600     

  Ky-West 48,470 400,050 254,880 430,130 

Col. Plateau Colorado 45,100 118,800     

  New Mexico 74,150 13,220     

  Arizona         

  Utah 440 1,790 119,690 133,810 

Gulf Region Texas 285,600 0     

  Alabama 75,370 11,460     

  Louisiana 41,930 0     

  Mississippi 5,800 0     

  Arkansas 1,220 120 409,920 11,580 

Other West  Oklahoma 21,600 300     

  Missouri 6,050 0     

  Kansas 3,140 0 30,790 300 

Northwest Alaska 7,300 1,250     
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  Washington   0 7,300 1,250 

 
Qualitative Insights about Other Economic Benefits of the Stream Protection Rule 
 
A variety of environmental articles and reports discuss strategies to enhance the economic value 
of mined land. While these sources do not provide monetary or other quantitative information 
that can be readily used in the Conceptual RIA, a summary of some of these documents provides 
qualitative insights into the economic benefits of the SPR. These summaries are provided below. 
 

1. Reforestation of land that has been surface mined for coal can produce high-value 
commercial forests while providing watershed protection and wildlife habitat.  Forests 
growing on good quality mine sites can sequester 3 to 5 times more 4 carbon than the 
grasslands that were established through the original reclamation. Source: Burger, J.A., 
and C.E. Zipper. 2009. Restoring the Value of Forests on Reclaimed Mined Land. 
Virginia Cooperative Extension Publication 460-138. 

  
2. Targeted reforestation on surface mines can reduce forest fragmentation that has been 

caused by mining, as needed to restore habitat for wildlife species that depend on large 
expanses of unbroken forest, including rapidly declining bird species such as the 
Cerulean Warbler and for species that depend on successional forest habitat. Source: 
Wickham, J.D., K. H. Riitters, T. G. Wade, M. Coan, and C. Homer. 2007. The effect of 
Appalachian mountaintop mining on interior forest. Landscape Ecology 22:179-187. 

 
3. When conducted on favorable mines sites, establishment of bioenergy plantations 

approach profitability using conventional economic measures. Sources: Sullivan, J., J. 
Aggett, G. Amacher, and J. Burger. 2005. Financial viability of reforesting reclaimed 
surface mined lands, the burden of site conversion costs, and carbon payments as 
reforestation incentives. Resources Policy 30: 247-258. Susmita Sen, Geospatial 
Environmental Analysis, Virginia Tech. Ph.D. research and dissertation in preparation, 
planned for completion in 2010. Major advisors are R.H. Wynne and C.E. Zipper. 

 
4. Forests have been the traditional land use and support an established industry throughout 

the eastern coalfields. Forests provide many benefits such as wildlife habitat, watershed 
control, carbon sequestration, and recreation. Source: Angel, P, V. Davis, J. Burger, D. 
Graves, and C. Zipper. 2005. The Appalachian Regional Reforestation Initiative, Forest 
Reclamation Advisory Number 1. 

 
5. Re-establishing productive forests on otherwise unused and non-productive mined lands 

will generate economic value for landowners and communities, and will enhance 
environmental quality by accelerating restoration of ecosystem services – such as 
watershed protection, water quality enhancement, carbon storage and wildlife habitat – 
that are typically provided by native forests on non-mined landscapes. Source: Burger, 
J.A., and C.E. Zipper. 2010. Reforestation Guidelines for Unused Surface Mined Lands 
in the Eastern United States. Publication 460-144. 
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VI. Transfers 
 
Because of the proposed nature of the rule, it is not possible to quantify or monetize any transfers 
of either costs or benefits that may be associated with the rule. Moreover, the requested scope of 
the RIA analysis was restricted primarily to the impact of the rule on the coal mining industry.  
These issues will be analyzed more thoroughly in the final RIA once a final rule exists. Three 
potential transfers should be considered for evaluation in the final RIA: 
 

1. Coal Production Shifts: Considerable attention has been given to regional shifts in coal 
production and mining method shifts. These could be seen as a form of “transfer” of rule-
related benefits and costs. Available data on these shifts was discussed earlier in this 
report. A few important summary points should be considered in the context of transfers: 
 

a. Regional Production Shifts: Analysis for both the EIS and RIA point to a potential 
loss of coal production from Eastern coal locations (principally the Appalachian 
Basin) to Western and Illinois Basin sources. It is important to note that these 
shifts have been underway for several years. It is likely that the SPR could add to 
these regional shifts. These future shifts could carry the economic benefits 
(production, sales, employment, payroll, and taxes) associated with coal mining in 
Eastern states to Illinois Basin and Western states. One potential impact of these 
regional shifts could also be increases and decreases in the coal revenues and 
profits of coal mining companies. Those companies with Western mining 
operations would appear to stand to gain, and those with their primary operations 
in the East could be placed at a disadvantage. 
 

b. Mining method shifts, especially those from surface mining to underground 
mining could have similar effects in benefitting coal companies in a position to 
capture the new underground mining business created by the shift from surface 
mining to underground mining. 

 
2. Costs Passed Along to Customers: A second type of transfer could be represented by 

the actions by coal producers to pass along any increased cost of production related to the 
SPR to their customers, namely electric power companies and heavy metals (steel and 
other primary metals) manufacturing industries. Historically, coal producers have been 
able to pass along their increased costs to customers. Given the slowly recovering nature 
of the general economy, it may be more difficult for coal companies to pass along SPR 
costs to their customers.   
 

3. Intergovernmental and Private to Public Sector Cost Shifts: A third potential type of 
transfer could relate to the transfer of any increased cost of production, mine site 
protection and reclamation, or other SPR-related cost from one level of government to 
another (for example an unfunded mandate created by the rule that creates added 
regulatory or environmental cleanup costs to state and local governments.) A second type 
of transfer in this category could be a transfer of rule compliance costs from a private 
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entity (coal mining company) to the public sector (federal, tribal, state or local 
government). 

 
VII. Other Effects of the Stream Protection Rule 
 

1. Regulatory Flexibility Act (Small Business Impact) Analysis 
 
Purpose 
 
This section presents and analyzes best available information on the economic impact of the 
Office of Surface Mining’s (OSM’s) proposed Stream Protection Rule (SPR) on small coal 
mining business entities. Available data from various sources have been examined and analyzed. 
This analysis is a part of the rule’s Conceptual Regulatory Impact Analysis (RIA). A more 
complete analysis of these impacts will be conducted within the Final RIA on the Final Stream 
Protection Rule (SPR) when it exists. 
 
Background and Definitions 
 
An analysis of the economic impact of proposed federal regulations on small business entities 
(also known as firms, companies or enterprises) is a required component of a Regulatory Impact 
Analysis (RIA). Executive Order 13272, signed August 13, 2002, gave federal agencies new 
direction in their efforts to assess the impact of their proposed rulemakings on small businesses 
and other small organizations under the Regulatory Flexibility Act (RFA). It also directed the 
U.S. Small Business Administration’s Office of Advocacy to provide agencies with information 
on how to comply with the President’s directive.   
 
By definition, the Regulatory Flexibility Act (RFA) is an effort by the federal government to 
balance the social goals of federal regulations with the needs and capabilities of small businesses 
and other small entities in American society. 
 
Research indicates that smaller businesses bear a greater proportionate share of the burden of 
regulatory compliance costs. For firms employing fewer than 20 employees, the annual 
regulatory burden averaged $6,975 per employee during the 1995-2000 time period—almost 60 
percent more than that of firms with more than 500 employees.8 Small businesses, defined as 
firms employing fewer than 20 employees, bear the largest burden of federal regulations, 
according to available research.  
 
As of 2008, small businesses (firms with less than 500 employees) faced an annual regulatory 
cost of $10,585 per employee, which was 36 percent higher than the regulatory cost facing large 
firms (defined as firms with 500 or more employees).9 

                                                 
8 See W. Mark Crain and Thomas D. Hopkins, The Impact of Regulatory Costs on Small Firms, report no. PB2001-
107067, prepared by Hopkins and Crain for the U.S. Small Business Administration, Office of Advocacy 
(Springfield, Va.: National Technical Information Service, 2001). 
9 See Nicole Crain and W. Mark Crain, The Impact of Regulatory Costs on Small Firms, for the U.S. Small Business 
Administration, Office of Advocacy under contract number SBAHQ-08-M-0466, September 2010. 
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Since the federal government began calculating the economic impact of the RFA in 1998, the 
law is estimated to have saved small entities (and the U.S. economy as a whole) more than $200 
billion without undermining the broad purposes of the regulations it affects.10 
 
Definition of a Small Coal Mining Business  
 
The U.S. Small Business Administration (SBA) defines a small business in the coal mining 
industry (NAICS 2121) for RFA purposes as an entity employing fewer than 500 people.11 
While this definition is used in assessing the economic impact of the SPR on smaller coal mining 
entities, a more complete analysis of the coal mining industry by various employment size 
groups is provided.12  
 
U.S. Coal Mining Industry Enterprise (Corporate) Profile 
 
For RFA purposes, the coal mining industry is analyzed from two perspectives: 1) enterprise 
(corporate) basis; and 2) establishment (operating facility) basis. Because of differences in how 
the data are organized and reported, the two sets of numbers do not align completely, but they 
are close. The most important data in fulfilling the RFA requirements is the corporate or 
enterprise data. 
 
Table 17 below analyzes the U.S. coal mining industry on an enterprise basis, identifying the 
number of firms, establishments and employment for coal mining, or NAICS 2121.  An 
establishment is defined as a single physical location at which business is conducted or where 
services or industrial operations are performed. An enterprise is defined as a business 
organization consisting of one or more domestic establishments under common ownership or 
control. For companies with only one establishment, the enterprise and the establishment are 
often the same. The employment of a multi-establishment enterprise is determined by summing 
the employment of all associated establishments. 
 
Table 17: U.S. Coal Mining Industry Enterprise Profile in 200713 

Enterprise 
Employment 
Size 

Number 
Firms 

Number 
Establishments Employment 

% 
Total 

Firms 
% Total 

Establishments 
% Total 

Employment 

0-4 197 199 332 29.0 18.7 0.4 

                                                 
10 Source: Analysis of Regulatory Flexibility Act (RFA) annual reports by the United States Small Business 
Administration on November 30, 2010 at: http://www.sba.gov/advo/laws/flex/ 
11 U. S. Small Business Administration, Table of Small Business Size Standards Matched to North American 
Industry Classification System Codes, Update, November 5, 2010. 
12 NAICS stands for the North American Industry Classification System, which standardizes how operating 
businesses are classified for operating and government reporting purposes. 
13 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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 5-9 80 80 527 11.8 7.5 0.7 

 10-19 103 105 1,433 15.2 9.8 1.8 

<20 380 384 2,292 56.0 36.0 2.9 

20-99 194 215 8,284 28.6 20.2 10.4 

100-499 64 142 12,392 9.4 13.3 15.5 

<500 638 741 22,968 94.0 69.5 28.8 

500+ 41 325 56,880 6.0 30.5 71.2 

Total 679 1,066 79,848 100.0 100.0 100.0 

 
The U.S. coal mining industry in 2007, analyzed on an enterprise (firms) basis, consisted of 679 
total firms, or corporate entities, which operated 1,066 mining operations employing 79,848 
people. 56% of the industry’s total firms had 20 or fewer employees and 94% had less than 500 
employees.  
 
On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment was 
accounted for by coal enterprises with less than 20 employees. Coal enterprises with employment 
less than 500 people accounted for 29% of total employment, while coal enterprises with more 
than 500 employees represented 71% of total employment. 
 
U.S. Coal Mining Industry Revenues by Small and Large Businesses 
 
Table 18 below analyzes coal revenues produced by small and large coal mining businesses.  
  
Table 18: Coal Mining Receipts (Revenues) by Small and Large Businesses in 200714 
 

Industry Receipts 
Size Group (Dollars) Firms 

 
Employ. 

Estimated 
Receipts 

($000) 

Avg. 
Firm 

Employ. 
Size 

Avg. 
Firm 

Receipts 
($000) 

No. Firms 
with Avg. 

Employ 
<500 

% 
Industry 

Total 
Receipts 

Total 679 79,848 33,550,214 118 49,411 620 100.0% 

<100,000 24 0 0 0 0 24 0.0% 

100,000-499,999 278 2,092 105,063 8 378 278 0.3% 

500,000-999,999 25 80 16,473 3 659 25 0.0% 

1,000,000-2,499,999 40 518 71,559 13 1,789 40 0.2% 

2,500,000-4,999,999 50 1,294 184,756 26 3,695 50 0.6% 

 5,000,000-7,499,999 44 1,422 275,296 32 6,257 44 0.8% 

7,500,000-9,999,999 27 1,146 236,338 42 8,753 27 0.7% 

10,000,000-14,999,999 47 2,336 590,449 50 12,563 47 1.8% 

                                                 
14 Source: U.S Census, Statistics of U.S. Business Enterprises, 2007. 
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15,000,000-19,999,999 18 1,107 323,721 62 17,985 18 1.0% 
 20,000,000-
24,999,999 11 819 254,100 74 23,100 11 0.8% 

25,000,000-29,999,999 9 935 225,935 104 25,104 9 0.7% 

30,000,000-34,999,999 5 462 142,363 92 28,473 5 0.4% 

35,000,000-39,999,999 7 548 250,861 78 35,837 7 0.7% 

40,000,000-44,999,999 2 0 0 0 0 2 0.0% 

45,000,000-49,999,999 3 0 0 0 0 3 0.0% 

50,000,000-74,999,999 24 3,512 1,444,888 146 60,204 24 4.3% 

75,000,000-99,999,999 6 NA NA NA NA 6 NA 

100,000,000+ 59 61,596 28,810,646 1,044 488,316 0  85.9% 

% Defined as Small 
Business (<500 
Employees) 91.3%             

% Industry Receipts by 
Small Businesses 14.1%             

 
The data in Table 18 indicates that 14.1% of the coal mining industry’s total receipts (revenues) 
in 2007 was produced by coal firms employing less than 500 people, or small businesses. The 
remaining 85.6% of industry receipts come from coal firms that employ 500 or more employees, 
or large businesses.  
 
U.S. Coal Mining Industry Business Legal Form Profile 
 
The analysis in Table 19 below indicates that on an establishment basis over 48% of total coal 
mining business establishments (operations) employed less than 20 people and almost 98% 
employed less than 500 people. Only 2.3% of all coal mining establishments employed over 500 
people in 2008 according to the data in Table 3.  
 
Almost 78% of all coal mining establishments are associated with corporations or S-
corporations, and the other 22% are associated with sole proprietorships and partnerships, which 
tend to be smaller in employment size than corporate entities.  
 
Table 19: U.S. Coal Mining Industry Business Legal Form Profile, 200815 
 

Business 
Legal Type 

Total 
Establish 

<20 
Employ 

20-499 
Employ 

>500 
Employ 

% <20 
Employ 

% 20-
499 

Employ 
% >500 
Employ Totals 

All 
Establishments 1108 536 547 25 48.4% 49.4% 2.3% 100.0% 

                                                 
15 U.S. Census, County Business Patterns 2008 
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Corporations 546 214 221 240 39.2% 57.3% 3.5% 100.0% 

S-Corporations 318 172 164 169 54.1% 45.6% 0.3% 100.0% 

Sole 
Proprietorships 44 33 19 11 75.0% 22.7% 2.3% 100.0% 

Partnerships 198 117 86 79 59.1% 38.9% 2.0% 100.0% 

Other 2 0 1 1 0.0% 100.0% 0.0% 100.0% 

 
Coal Production and Revenues by Mine Type and Employment Size 

The Mine Safety and Heath Administration (MSHA) within the U.S. Department of Labor classifies 
establishments (mines) in the U.S. coal mining industry into three major coal commodity groups: 
bituminous, lignite, and anthracite.16  Bituminous operations represent approximately 97% of coal 
mining operations and approximately 99% of coal miners and total coal production.  Anthracite 
operations represent approximately 2% of coal mining operations and less than 1% of coal miners and 
total coal production.  Lignite operations represent less than 1% of coal mining operations, coal miners, 
and total coal production. 

The U.S. surface coal mining industry produced an estimated 742.5 million short tons in 2009.    The 
average price of coal in surface mines in 2009 was $22.35 per short ton.  The U.S. underground coal 
sector produced an estimated 332 million short tons in 2009.  The average price of coal in underground 
mines in 2009 was $51.35 short per ton. Table 4 below presents the coal production and revenues for 
2009. 

A diligent effort was made to acquire firm or corporate level data on coal production and revenues from 
MSHA, but it is not available since employment data are not included in the agency’s corporate data 
files. Employment data at the mine (establishment) level are available in the MSHA database, which 
were used in Table 20 to analyze coal production and revenues by the employment size of mines. 
Because of data reporting problems, mine (establishment) production and revenue data could not be 
aggregated at the firm or corporate level in a valid way.  

 

Table 20:  Coal Production by Mines in Short Tons and Coal Revenues in 2009  

Coal Production by Mines in Short Tons 

Mine Size Coal-Surface Coal-UG Total 

1-19 Employees 19,713,676 5,036,046 24,749,722 
20-499 Employees 475,066,642 236,566,737 711,633,379 
500+ Employees 247,760,869 90,256,010 338,016,879 

Grand Total 742,541,187 331,858,793 1,074,399,980 

Total Coal Revenues, Apportioned by Coal Tonnage Produced 

                                                 
16 This categorization is based on MSHA-collected data grouped by Standard Industrial Classification (SIC) code 
description.  Some publications of the U.S. Department of Energy further divide the bituminous group into 
bituminous coal and sub-bituminous coal. 
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Mine Size Coal-Surface Coal-UG Total 

1-19 Employees $440,600,659 $258,600,962 $699,201,621 
20-499 Employees $10,617,739,449 $12,147,701,945 $22,765,441,394 
500+ Employees $5,537,455,422 $4,634,646,114 $10,172,101,536 

Grand Total $16,595,795,530 $17,040,949,021 $33,636,744,551 
Source: Mine Safety and Health Administration (MSHA) Employment and Production Database 

Over 66% of total coal production (including both surface and underground mined) in 2009 was 
produced by mines with employment in the 20-499 range, which are considered to be small 
businesses. Almost 69% of total coal production occurred in mining operations with less than 
500 employees. About 2% of total coal revenues was produced by mines with less than 20 
employees.  
 
Coal Production Concentration 
 
According to U.S. Energy Information Administration (EIA) industry survey data, U.S. coal 
production is highly concentrated. The five largest corporate producers represent over 53% of 
total coal production in 2009, according to the data presented in Table 5 below. The 29 coal 
producers listed in Table 21 account for over 87% of total U.S. coal production.  
 
Table 21: Largest U.S. Coal Producers in 2009 
 

Rank 
Controlling Company 
Name 

Production Percent of 
(Thou. Short Tons) Total Production 

1 Peabody Energy 
Corporation  

189,232 17.6 

2 Arch Coal Inc.  148,061 13.8 
3 Cloud Peak Energy  90,965 8.5 
4 Alpha Natural Resources 

LLC  
83,523 7.8 

5 CONSOL Energy Inc.  58,145 5.4 
6 Massey Energy Co.  37,161 3.5 
7 NACCO Industries Inc.  31,085 2.9 
8 Patriot Coal Corp.  29,268 2.7 
9 Peter Kiewit Sons Inc.  27,136 2.5 
10 Alliance Resource 

Operating Partners LP  
25,874 2.4 

11 Murray Energy Corp.  25,837 2.4 
12 Westmoreland Coal Co.  24,266 2.3 
13 Energy Future Holdings 

Corp.  
21,272 2.0 

14 Drummond Co. Inc. 19,964 1.9 
15 Intl Coal Group Inc. (ICG)  17,414 1.6 

16 BHP Billiton Ltd.  14,917 1.4 
17 James River Coal Co.  9,855 0.9 
18 Chevron Corp.  9,841 0.9 
19 PacifiCorp  9,447 0.9 
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20 Level 3 Communications  8,392 0.8 

21 Walter Industries Inc.  7,571 0.7 
22 Trinity Coal Corp.  6,805 0.6 
23 Booth Energy Group  6,506 0.6 
24 Cline Group 6,497 0.6 
25 TECO Energy Inc.  6,205 0.6 
26 Rosebud Mining Co.  6,084 0.6 
27 Black Hills Corp.  6,016 0.6 
28 Oxbow Carbon & 

Minerals Holding Inc.  
5,703 0.5 

29 Western Fuels Association 
Inc.  

5,234 0.5 

    Subtotal 938,276 87.3 
    All Other Coal 

Producers 
136,647 12.7 

    U.S. Total 1,074,923 100.0 
Source: Energy Information Administration, U.S. Department of Energy, 2010 Annual Coal Outlook Report,  
May 2010 
 
Earlier Relevant RFA Analyses 
 
A preliminary RFA analysis was conducted for OSM’s Excess Spoil; Stream Buffer Zones; 
Diversions Rule in 2008. The analysis did not find any major economic impacts of that rule on 
small mining operations and companies. The cost impact of the rule was estimated at $240,000, 
which was related to increased monitoring and reporting requirements created by the rule. 
 
Major Observations and Summary 
 

1. Research suggests that small businesses are generally impacted in a significant economic 
way by federal regulations. For this reason, it is important to carefully consider the 
economic impacts of the SPR on smaller coal mining companies. 
 

2. The U.S. coal mining industry is represented by a large and significant number of small 
businesses, defined as those employing less than 500 people.  The U.S. coal mining 
industry in 2007, analyzed on an enterprise (company) basis, consisted of 679 total firms, 
or corporate entities, which operated 1,066 mining operations employing 79,848 people. 
Almost 56% of the industry’s total firms had 20 or fewer employees and 94% had less 
than 500 employees. See Table 1. 
 

3. 14.1% of the coal mining industry’s total receipts (revenues) in 2007 was produced by 
coal firms employing less than 500 people, or by small businesses. This amounts to 
revenues of $4.73 billion. The remaining 85.9% ($28.8 billion) of industry receipts come 
from coal firms that employ 500 or more employees, or large businesses.  See Table 2. 
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4. Analyzed on an establishment (mine operations) basis, over 48% of total coal mining 
business establishments employed less than 20 people and almost 98% employed less 
than 500 people. See Table 3. 

 
5. On an employment basis, only 2.9% (2,292 jobs) of coal mining enterprise employment 

is accounted for by coal enterprises with less than 20 employees. Coal enterprises with 
employment less than 500 people accounted for 28.8% of the industry’s total 
employment, while coal enterprises with more than 500 employees represented 71.2% of 
the industry’s total employment. This indicates that coal employment is heavily 
concentrated in larger coal mining enterprises or companies and not smaller ones. See 
Table 1. 

 
6. According to the economic analysis for the RIA, the baseline (pre-SPR) national 

economic impact (industry output) of the coal mining industry is presently $48.7 billion. 
This economic impact generates a total national employment impact of 182,785 jobs. If 
coal mining enterprises employing less than 500 people account for 28% (22,968) of the 
coal industry’s direct employment (79,848 jobs), then it is fair to assume that coal mining 
enterprises with less than 500 employees also account for 28% of the industry total 
economic and employment impacts. This means that currently (in the pre-SPR 
environment) smaller coal enterprises account for an estimated $13.6 billion of the 
industry’s total national economic impact and an estimated 51,180 of the industry’s total 
employment impact.  

 
7. The economic analysis for the RIA shows that under Economic Impact Analysis Scenario 

One (which corresponds to the EIS Alternative 5 or the proposed preferred alternative) 
the national economic impact of the coal industry would be reduced by $1.36 billion over 
a 12-year period, which represents a 2.8% overall reduction in the industry’s economic 
impact. On an annual basis over the 12 years, this represents a $113.3 million reduction 
in coal mining industry economic output. It is also estimated that 5,567 jobs would be 
lost nationally over the 12 years under RIA Scenario One (EIS Alternative 5) as a result 
of this $1.36 billion economic output reduction. On an annual basis, this represents a 464-
job loss per year over the 12 years. If we assume that smaller coal mining enterprises 
would experience equal reductions in their economic impact (-2.8%) and employment 
impact (-3.0%), then the economic contribution of smaller mining enterprises would be 
reduced by $380 million ($13.6 billion x .028) over the 12 years ($31.7 million per year), 
and the employment contribution of these operations would be reduced by 1,530 jobs 
(51,000 jobs x .030) over the 12 years, or by 128 jobs per year. 

 
8. We are unable to estimate the economic impact of the Most Stringent Alternative (EIS 

Alternative 5) because of insufficient data to conduct this analysis. It is known from a 
recent mining engineering forecast for the EIS that Alternative 5, if adopted, could trigger 
a 100% loss (814 million tons) of surface mining production across the United States. 
Using MSHA data, we estimate that surface mining operations account for 69% (743 
million tons) of total coal production. Moreover, 67% of all surface mining production is 
accomplished by small coal mining operations (with less than 500 employees). From this 
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standpoint, the economic impact of Alternative 2 on small mines and small mine 
enterprises would be catastrophic in nature. It could eliminate all of them. 

 
9. Using the 2008 Excess Spoils and Stream Buffer Rule as the Least Stringent Alternative, 

we know the economic impact of the 2008 rule was expected to be very minimal or 
insignificant from an economic impact standpoint. The economic impact of the 2008 rule 
was assessed to be minimal in its RFA analysis. 

 
10. The overall conclusion of this analysis is that: a) smaller coal mining companies could be 

economically impacted in a catastrophic way by the EIS Alternative 5 (Most Stringent 
Version), if it is adopted; b) they would impacted in an economically significant way by 
EIS Alternative 2 (Proposed Preferred Rule Version); and c) smaller coal mining 
businesses would not be impacted in any economically significant way by the baseline 
situation, which is represented by the 2008 Rule, which was not implemented upon its 
adoption. 

 
Table 22: Small Business Profile Summary 17 
 
Coal 
Companies 

Business 
Size 
Definition18 

Number 
Firms 

% Total 
Firms 

% Total 
Industry 

Employment 
Total: 
79,848 

%Total 
Industry 

Revenues 
Total: $33.6 

Billion 

%Total 
Industry 

Production 
Total: 1.074 
billion tons 

Small 
Businesses 

<500 
Employees 

638 93.9% 28.8% 14.1% 68.5% 

Large 
Businesses 

>500 
Employees 

41 6.1% 71.2% 85.9% 31.5% 

Totals  679 100% 79,848 100% 100% 

 
Table 23: Small Business Impact Summary 
 
Impact EIS Alternative 5 

(Proposed Preferred 
Rule) 

EIS Alternative 2 
(Most Stringent Rule) 

Least Stringent Rule 
(2008 Excess Spoils & 
Stream Buffer Rule) 

Reduced Total 
Economic Output 
Impact (Over 12 years) 

-$380 Million Devastating impact on 
small mining 
companies. 100% 
elimination of surface 
mining across the U.S. 

No significant economic 
impact on small mining 
companies 

Reduced Annual 
Economic Output 
Impact $380 million/12 
years) 

-$31.7 Million   

Reduced Total 
Employment Impact 

-1,530 Jobs   

                                                 
17 All data are for firms or companies except the production data, which relates to mines or business establishments. 
18 Reflects the U.S. SBA size standards for the coal mining industry, which must be used in the Regulatory 
Flexibility Act (RFA) analysis for the SPR. 
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(Over 12 years) 
Reduced Annual 
Employment Impact 
(1,530/12 years) 

-128 Jobs   

 
2. Effects on State, Local, and Tribal Governments 

 
Possible effects were described briefly under the Transfers Section of this document.  Possible 
effects were identified, but quantification and monetization of these effects is not possible at this 
time given the proposed nature of the rule and the lack of data to measure these effects.  
 
The public comments offered during the Scoping Phase of the EIS included some mention of 
these issues as concerns, but no quantitative was included with these comments. 
 
Earlier EIS and RIA reports related to the coal mining industry were reviewed, including the 
final EIS for the 2008 Stream Buffer Zone rule.  
 

3. Effects on Wages and Growth 
 
Possible effects on the growth of the coal mining industry and the general economy should be 
considered. With respect to the coal mining industry, the SPR could result in reduced coal 
production and revenues to coal companies. These potential impacts have been accounted in the 
analysis conducted on the three alternatives examined in the Conceptual RIA. 
 
Effects on wages in the coal mining industry are not clear at this point. In general, the economic 
downturn has worked against wage increases. Wage decreases are not likely related to the rule, 
but they may be sparked by labor-management negotiations in efforts to maintain employment 
levels during the slow economy. 
 
The negative effects of coal companies passing future production cost increases due to the SPR 
on to customers was discussed above in the Transfers Section. This is a possible concern that 
should be examined in the final RIA. 
 
VIII. Summary 
 
Table 23, which is required for OSM’s submission to OMB serves as an overall summary of the 
economic costs, benefits, and other effects of the proposed Stream Protection Rule. 
 
Table 23: Required OMB Regulatory Impact Analysis Table for Conceptual RIA, for the 
Period 2010-2022 
 
Category Primary Estimate: 

EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

Benefits: 
 
Annualized 
Monetized Benefits 
 
 
Annualized  
Quantified, but 
Non-Monetized 
Benefits 
 
Non-Quantified 
Benefits/Qualitative 
Benefits 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage 
conservation. 
 
Future land and 
water uses enabled 
by the rule. 

 
 
None known19 
 
 
 
None known 
 
 
 
 
None known 

 
 
They exist but 
cannot be monetized 
at this stage. 
 
Stream miles 
protected and land 
acreage conservation 
 
 
Future land and 
water uses enabled 
by the rule. 

 
 
This summary 
document pages 22-
25. 
 
This summary 
document pages 22-
25. 
 
 
This summary 
document pages 22-
25. 

Costs: 
 
Annualized 
Monetized Costs 
 
 
 
 
 
 
 
 
Annualized 
Quantified, but 
Non-Monetized 
Costs 
 
Non-Quantified 
Costs/Qualitative 
Costs 
 

 
 
$109-113 million in 
production and sales 
and 464 jobs per 
year. 
 
 
 
 
 
 
None available 
(should be examined 
in the final RIA)20 
 
 
None known 

 
 
None known 
 
 
 
 
 
 
 
 
 
None known 
 
 
 
 
None known 
 
 
 
 
 

 
 
$4.75 billion in 
production and 
revenues across all 
50 states and $2.74 
billion in production 
and revenues to the 
25 coal producing 
states. 
 
 
None available 
(should be examined 
in final RIA) 
 
 
Extensive damage to 
the economic health 
of the coal mining 
industry and the 
ripple effects of this 
damage to the 
general economy. 

 
 
This summary 
document pages 11-
21. 
 
 
“    “ 
 
 
 
 
“    “ 
 
 
 
 
This summary 
document pages 11-
21. 

Transfers: 
 
Annualized 
Monetized 
Transfers 
 

 
 
None available 
(should be examined 
in final RIA) 
 

 
 
None known 
 
 
 

 
 
None available 
(should be examined 
in final RIA) 
 

 
 
This summary 
document pages 25-
26. 
 

                                                 
19 “None known” refers to the fact that it is not believed there is an impact or effect. 
20 “None available (should be examined in the final RIA)” refers to the fact that is believed there is an impact, but 
no definitive data or information about the impact is available at this time. 
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Category Primary Estimate: 
EIS Alternative 5 
(Proposed 
Preferred Rule) 

Minimum 
Estimate: 
EIS Alternative 1: 
Baseline Situation 
(Least Stringent 
and Least Costly) 

Maximum 
Estimate: EIS 
Alternative 2: 
(Most Stringent 
and Most Costly) 

Source Citation 

From Whom to 
Whom 
 
 
Annualized 
Monetized 
Transfers (Off 
Budget) 
 

None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

None known 
 
 
 
None known 

None available 
(should be examined 
in final RIA) 
 
None available 
(should be examined 
in final RIA 

“    “ 
 
 
 
“    “ 

Effects: 
 
Effects on State, 
Local, and Tribal 
Governments 
 
Effects on Small 
Businesses 
 
 
 
 
 
 
 
 
 
Effects on Wages 
 
 
 
Effects on Growth 
 
 

 
 
None available 
(should be examined 
in final RIA 
 
-$31.7 million per 
year in reduced 
business. 
 
-128 jobs per year. 
 
 
 
 
 

 
 
None known 
 
 
 
Insignificant 
($240,000 for 
monitoring over 
time for 2008 rule 
 
 
 
 
 
 
 
None known 
 
 
 
None known 
 
 

 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 
 
 
 
 
 
 
 
None available 
(should be examined 
in final RIA 
 
None available 
(should be examined 
in final RIA 
 

This summary 
document pages 26-
36. 
 
 
 
“    “ 
 
 
 
 
 
 
 
 
 
 
“    “ 
 
 
 
“    “ 

 
Discount Rates 
 
A net present value (NPV) analysis was conducted on the proposed preferred rule (Alternative 
5). The results are provided in Table 24 below. Because of the more generalized nature of the 
economic impact of EIS Alternative 1 (Least Stringent and Costly/Baseline/2008 Rule) and the 
EIS Alternative 2 (Most Stringent and Costly Rule), no discounting of presented numbers was 
done. 
 
 
 
 



 
-For Official Use Only: Deliberative Process Material- 

 
 43 

 
Table 24: 3% and 7% Discount Analysis of EIS Alternative 5 (Proposed Preferred Rule) 
 
3% 
Discount 
Rate       

7% 
Discount 
Rate     

Year Amount Present Value   Year Amount Present Value 

0 0 0   0 0 0 

1 0 0   1 0 0 

2 0 0   2 0 0 

3 $135,712,895 $135,712,895   3 $135,712,895 $135,712,895 

4 $135,712,895 $135,712,895   4 $135,712,895 $135,712,895 

5 $135,712,895 $135,712,895   5 $135,712,895 $135,712,895 

6 $135,712,895 $135,712,895   6 $135,712,895 $135,712,895 

7 $135,712,895 $135,712,895   7 $135,712,895 $135,712,895 

8 $135,712,895 $135,712,895   8 $135,712,895 $135,712,895 

9 $135,712,895 $135,712,895   9 $135,712,895 $135,712,895 

10 $135,712,895 $135,712,895   10 $135,712,895 $135,712,895 

11 $135,712,895 $135,712,895   11 $135,712,895 $135,712,895 

12 $135,712,895 $135,712,895   12 $135,712,895 $135,712,895 

Totals $1,357,128,953 $1,357,128,953   Totals $1,357,128,953 $1,357,128,953 
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Appendix 1: U.S. Energy Information Administration’s 2010 Coal Forecast Assumptions 
 
Source Document: Assumptions to the Annual Energy Outlook 2010 
Report #: DOE/EIA-0554(2010) 
Release date: April 9, 2010 
Next release date: April 2011 
 
Coal Market Module 
 
The NEMS Coal Market Module (CMM) provides projections of U.S. coal production, 
consumption, exports, imports, distribution, and prices. The CMM comprises three functional 
areas: coal production, coal distribution, and coal exports.  A detailed description of the CMM is 
provided in the EIA publication, Coal Market Module of the National Energy Modeling System 
2010, DOE/EIA-M060(2010) (Washington, DC, 2010).  
 
Key Assumptions  
 
Coal Production  
 
The coal production submodule of the CMM generates a different set of supply curves for the 
CMM for each year of the projection.  Forty separate supply curves are developed for each of 14 
supply regions, nine coal types (unique combinations of thermal grade and sulfur content), and 
two mine types (underground and surface). Supply curves are constructed using an econometric 
formulation that relates the minemouth prices of coal for the supply regions and coal types to a 
set of independent variables.  The independent variables include: capacity utilization of mines, 
mining capacity, labor productivity, the user cost of capital of mining equipment, the cost of 
factor inputs (labor and fuel), and other mine supply costs.  
 
The key assumptions underlying the coal production modeling are:  
 
    * As capacity utilization increases, higher minemouth prices for a given supply curve are 
projected.  The opportunity to add capacity is allowed within the modeling framework if capacity 
utilization rises to a pre-determined level, typically in the 80 percent range.  Likewise, if capacity 
utilization falls, mining capacity may be retired.  The amount of capacity that can be added or 
retired in a given year depends on the level of capacity utilization, the supply region, and the 
mining process (underground or surface).  The volume of capacity expansion permitted in a 
projection year is based upon historical patterns of capacity additions.  
 
    * Between 1980 and 1999, U.S. coal mining productivity increased at an average rate of 6.7 
percent per year from 1.93 to 6.61 tons per miner per hour.  The major factors underlying these 
gains were interfuel price competition, structural change in the industry, and technological 
improvements in coal mining.[1] Since 1999, however, growth in overall U.S. coal mining 
productivity has slowed substantially, decreasing at a rate of 1.1 percent per year to 5.96 tons per 
miner hour in 2008.  By region, productivity in most of the coal producing basins represented in 
the CMM has declined some during the past 5 years.  In the Central Appalachian coal basin, 
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which has been mined extensively, productivity declined by a significant 33 percent between 
1999 and 2008, corresponding to an average decline of 4.4 percent per year.   
 
    Over the projection period, labor productivity is expected to decline in most coal supply 
regions, reflecting the trend of the previous five years. Higher stripping ratios and the added 
labor needed to maintain more extensive underground mines offset productivity gains achieved 
from improved equipment, automation, and technology. Productivity in some areas of the East is 
projected to decline as operations move from mature coalfields to marginal reserve areas.  
Regulatory restrictions on surface mines and fragmentation of underground reserves limit the 
benefits that can be achieved by Appalachian producers from economies of scale. 
 
    In the CMM, different rates of productivity improvement are assumed for each of the 40 coal 
supply curves used to represent U.S. coal supply. These estimates are based on recent historical 
data and expectations regarding the penetration and impact of new coal mining technologies. [2] 
Data on labor productivity are provided on a quarterly and annual basis by individual coal mines 
and preparation plants on the U.S. Mine Safety and Health Administration’s Form 7000-2, 
“Quarterly Mine Employment and Coal Production Report” and the Energy Information 
Administration’s Form EIA-7A, Coal Production Report.  In the reference case, overall U.S. coal 
mining labor productivity declines at rate of 0.3 percent a year between 2008 and 2035.  
Reference case projections of coal mining productivity by region are provided in Table 12.1.  
 
    * With the exception of the AEO2010 Low and High Coal Cost Cases, both the wage rate for 
U.S. coal miners and mine equipment costs are assumed to remain constant in 2008 dollars (i.e., 
increase at the general rate of inflation) over the projection period.  This assumption primarily 
reflects the recent trends in these cost variables.  
 
Coal Distribution  
 
The coal distribution submodule of  the CMM determines the least-cost (minemouth price plus 
transportation cost) supplies of coal by supply region for a given set of coal demands in each 
demand sector using a linear programming algorithm.  Production and distribution are computed 
for 14 supply (Figure 10) and 16 demand regions (Figure 11) for 49 demand subsectors.  
 
The projected levels of coal-to-liquids, industrial steam, coking, and residential/commercial coal 
demand are provided by the petroleum market, industrial, commercial, and residential demand 
modules, respectively; electricity coal demands are projected by the EMM; coal imports and coal 
exports are projected by the CMM based on non-U.S. coal supply availability, endogenously 
determined U.S. import demand, and exogenously determined world coal demand (non-U.S.).  
 
The key assumptions underlying the coal distribution modeling are:  
 
    * Base-year (2008) transportation costs are estimates of average transportation costs for each 
origin-destination pair without differentiation by transportation mode (rail, truck, barge, and 
conveyor).  These costs are computed as the difference between the average delivered price for a 
demand region (by sector and for export) and the average minemouth price for a supply curve. 
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Delivered price data are from Form EIA-3, Quarterly Coal Consumption Report-Manufacturing 
Plants, Form EIA-5, Quarterly Coke Consumption and Quality Report, Coke Plants, Form EIA-
923, Power Plant Operations Report, and the U.S. Bureau of the Census’ Monthly Report EM-
545.  Minemouth price data are from Form EIA-7A, Coal Production Report.  
 
    * For the electricity sector only, a two-tier transportation rate structure is used for those 
regions which, in response to rising demands or changes in demands, may expand their market 
share beyond historical levels.  The first-tier rate is representative of the historical average 
transportation rate. The second-tier transportation rate is used to capture the higher cost of 
expanded shipping distances in large demand regions.  The second tier is also used to capture 
costs associated with the use of subbituminous coal at units that were not originally designed for 
its use.  This cost is estimated at $0.10 per million Btu (2000 dollars). [3]  
 
    * Coal transportation costs, both first- and second-tier rates, are modified over time by two 
regional (east and west) transportation indices. The indices, calculated econometrically, are 
measures of the change in average transportation rates, on a tonnage basis, that occurs between 
successive years for coal shipments.   An east index is used for coal originating from eastern 
supply regions while a west index is used for coal originating from western supply regions.  The 
east index is a function of railroad productivity, the user cost of capital for railroad equipment, 
and national average diesel fuel price.  The user cost of capital for railroad equipment is 
calculated from the producer price index (PPI) for railroad equipment, and accounts for the 
opportunity cost of money used to purchase equipment, depreciation occurring as a result of use 
of the equipment (assumed at 10 percent), less any capital gain associated with the worth of the 
equipment.  In calculating the user cost of capital, a risk premium is added to the cost of 
borrowing in order to account for the possibility that greenhouse gas emissions may be regulated 
in the future.  The west index is a function of railroad productivity, investment, and western 
share of national coal consumption. The indices are universally applied to all domestic coal 
transportation movements within the CMM. In the AEO2010 reference case, eastern coal 
transportation rates are projected to be the same in 2035 and western rates are projected to be 5 
percent higher in 2035 compared to 2008.  
 
    * For the projection period, the explanatory values are assumed to have varying impacts on the 
calculation of the indices.  For the west, investment is the analogous variable to the user cost of 
capital of railroad equipment.  The investment value and the PPI for rail equipment which is used 
to derive the user cost of capital increase with an increase in national ton-miles (total tons of coal 
shipped multiplied by the average distance).  Increases in investment (west) or the user cost of 
capital for railroad equipment (east) cause projected transportation rates to increase.  For both the 
east and the west, any related financial savings due to productivity improvements are assumed to 
be retained by the railroads and are not passed on to shippers in the form of lower transportation 
rates.  For that reason, productivity is held flat for the projection period for both regions.  For the 
east for the projection period, diesel fuel is removed from the equation in order to avoid double-
counting the influence of diesel fuel costs with the impact of the fuel surcharge program.  The 
transportation rate indices for seven AEO2010 cases are shown in Table 12.2.  
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    * Major coal rail carriers have implemented fuel surcharge programs in which higher 
transportation fuel costs have been passed on to shippers. While the programs vary in their 
design, the Surface Transportation Board (STB), the regulatory body with limited authority to 
oversee rate disputes, recommended that the railroads agree to develop some consistencies 
among their disparate programs and likewise recommended closely linking the charges to actual 
fuel use.  The STB cited the use of a mileage-based program as one means to more closely 
estimate actual fuel expenses.  
 
    * For AEO2010, representation of a fuel surcharge program is included in the coal 
transportation costs.  For the west, the methodology is based on BNSF Railway Company's 
mileage-based program. The surcharge becomes effective when the projected nominal distillate 
price to the transportation sector exceeds $1.25 per gallon.  For every $0.06 per gallon increase 
above $1.25, a $0.01 per carload mile is charged. For the east, the methodology is based on CSX 
Transportation's mileage-based program.  The surcharge becomes effective when the projected 
nominal distillate price to the transportation sector exceeds $2.00 per gallon.  For every $0.04 per 
gallon increase above $2.00, a $0.01 per carload mile is charged. The number of tons per carload 
and the number of miles vary with each supply and demand region combination and are a pre-
determined model input.  The final calculated surcharge (in constant dollars per ton) is added to 
the escalator-adjusted transportation rate. For every projection year, it is assumed that 100 
percent of all coal shipments are subject to the surcharge program.   
 
    * Coal contracts in the CMM represent a minimum quantity of a specific electricity coal 
demand that must be met by a unique coal supply source prior to consideration of any alternative 
sources of supply.  Base-year (2008) coal contracts between coal producers and electricity 
generators are estimated on the basis of receipts data reported by generators on the EIA-923, 
Power Plant Operations Report.  Coal contracts are specified by CMM supply region, coal type, 
demand region, and whether or not a unit has flue gas desulfurization equipment. Coal contract 
quantities are reduced over time on the basis of contract duration data from information reported 
on the Form EIA-923, Power Plant Operations Report, historical patterns of coal use, and 
information obtained from various coal and electric power industry publications and reports.   
 
    * Electric generation demand received by the CMM is subdivided into “coal groups” 
representing demands for different sulfur and thermal heat content categories.  This process 
allows the CMM to determine the economically optimal blend of different coals to minimize 
delivered cost, while meeting emissions requirements. Similarly, nongeneration demands are 
subdivided into subsectors with their own coal groups to ensure that, for example, lignite is not 
used to meet a coking coal demand.   
 
    * Coal-to-liquids (CTL) facilities are assumed to be economic when low-sulfur distillate prices 
reach high enough levels. These plants are assumed to be co-production facilities  with 
generation capacity of 652 MW and the capability of producing 50,000 barrels of liquid fuel per 
day. The technology assumed is similar to an integrated gasification combined cycle, first 
converting the coal feedstock to gas, and then subsequently converting the syngas to liquid 
hydrocarbons using the Fisher-Tropsch process.  Of the total amount of coal consumed at each 
plant, 46 percent of the energy input is retained in the product with the remaining energy used for 
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conversion (38 percent) and for the production of power sold to the grid (17 percent).  The liquid 
products produced include naptha, kerosene, and diesel.  For AEO2010, coal-biomass-to-liquids 
capability has been incorporated into the NEMS structure.  These facilities have the same 
operating features as CTL plants except 80 percent of the energy input is derived from coal with 
the remaining 20 percent derived from biomass.   
 
Coal Imports and Exports  
 
Coal imports and exports are modeled as part of the CMM’s linear program that provides annual 
projections of U.S. steam and metallurgical coal exports, in the context of world coal trade.  The 
linear program determines the pattern of world coal trade flows that minimize the production and 
transportation costs of meeting U.S. import demand and a pre-specified set of regional world 
coal import demands.  It does this subject to constraints on export capacity and trade flows.  
 
The key assumptions underlying coal export modeling are:  
 
    * Coal buyers (importing regions) tend to spread their purchases among several suppliers in 
order to reduce the impact of potential supply disruptions, even though this may add to their 
purchase costs.  Similarly, producers choose not to rely on any one buyer and instead endeavor to 
diversify their sales.   
 
    * Coking coal is treated as homogeneous.  The model does not address quality parameters that 
define coking coals.  The values of these quality parameters are defined within small ranges and 
affect world coking coal flows very little.  
 
Data inputs for coal trade modeling:  
 
    * U.S. coal exports are determined, in part, by the projected level of world coal import 
demand.  World steam and metallurgical coal import demands for the AEO2010 cases are shown 
in Tables 12.3 and 12.4.   
 
    * Step-function coal export supply curves for all non-U.S. supply regions. The curves provide 
estimates of export prices per metric ton, inclusive of minemouth and inland freight costs, as 
well as the capacities for each of the supply steps.   
 
    * Ocean transportation rates (in dollars per metric ton) for feasible coal shipments between 
international supply regions and international demand regions.  The rates take into account 
typical vessel sizes and route distances in thousands of nautical miles between supply and 
demand regions.  
 
Coal Quality  
 
Each year the values of base year coal production, heat, sulfur and mercury (Hg) content and 
carbon dioxide emissions for each coal source in CMM are calibrated to survey data.  Surveys 
used for this purpose are the Form EIA-923, a survey of the origin, cost and quality of fossil 
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fuels delivered to generating facilities, the Form EIA-5  which records the origin, cost, and 
quality of coal receipts at domestic coke plants, and the Form EIA-3, which records the origin, 
cost and quality of coal delivered to domestic industrial consumers.  Estimates of coal quality for 
the export and residential/commercial sectors are made using the survey data for coal delivered 
to coking coal and  industrial steam coal consumers.  Hg content data for coal by supply region 
and coal type, in units of pounds of Hg per trillion Btu, shown in Table 71, were derived from 
shipment-level data reported by electricity generators to the Environmental Protection Agency in 
its 1999 Information Collection Request. The database included approximately 40,500 Hg 
samples reported for 1,143 generating units located at 464 coal-fired facilities.  Carbon dioxide 
emission factors for each coal type are shown in Table 12.5 in pounds of carbon dioxide emitted 
per million Btu. [4]  
 
The CMM projects steam and metallurgical coal trade flows from 17 coal-exporting regions of 
the world to 20 import regions for three coal types (coking, bituminous steam, and 
subbituminous).  It includes five U.S. export regions and four U.S. import regions.  
 
Legislation and Regulations  
 
The AEO2010 is based on current laws and regulations in effect before October 31, 2009.  
 
The AEO2010 reference case incorporates provisions of the Clean Air Act Amendments of 1990 
as they apply to SO2 and NOx emissions.  
 
The Clean Air Mercury Rule (CAMR) and the Clean Air Interstate Rule (CAIR) are additional 
rules promulgated by EPA related to coal emissions but were vacated by the courts in February 
and July 2008, respectively.  CAIR addresses further SO2 emissions and seasonal and annual 
NOx emissions while CAMR addresses mercury emissions.  As a result of the court ruling, 
CAMR is not included in the AEO2010 reference case and, in the absence of a cap-and-trade 
system, mercury allowance prices are not modeled.  However, with or without CAMR, many 
States were planning to implement mercury rules of their own. For those States, the effects of 
state laws are approximated and modeled for the AEO2010. CAIR, however, was temporarily 
reinstated by the courts in December 2008 and is included in AEO2010.  
 
The Energy Improvement and Extension Act of 2008 (EIEA) passed in October 2008 as part of 
the Emergency Economic Stabilization Act of 2008. Subtitle B provides investment tax credits 
for various projects sequestering CO2. These provisions are assumed to result in 1 gigawatt of 
advanced coal-fired capacity with carbon capture and sequestration by 2017 in the AEO2010 
reference case.  Subtitle B also extends the phaseout of payments by coal producers to the Black 
Lung Disability Trust Fund from 2013 to 2018 and is also modeled in the AEO2010.  
 
Title IV, under Energy and Water Development, of the American Recovery and Revitalization 
Act of 2009 (ARRA), provides $3.4 billion for additional research and development on fossil 
energy technologies.  This includes $800 million to fund projects under the Clean Coal Power 
Initiative (CCPI) program, focusing on projects that capture and sequester greenhouse gases.  In 
July 2009, a total of $408 million, was allocated to two projects, the Basin Electric Power 
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Cooperative’s Antelope Valley Station in North Dakota and the Hydrogen Energy Project in 
California, to collectively demonstrate the capability to capture 3,000,000 tons of carbon dioxide 
per year.  In December 2009, three additional project awards were announced through the CCPI 
program and will receive part of their government funding through ARRA. These projects 
include American Electric Power’s Mountaineer plant in West Virginia (235 megawatt flue gas 
stream), Alabama Power’s Barry plant in Alabama (160 megawatt flue gas stream), and a new 
plant to be built by Summit Texas Clean Energy in Texas. To reflect the impact of this provision, 
the AEO2010 reference case assumes that an additional 1 gigawatt of coal capacity with CCS 
will be stimulated by 2017.  
 
Title XVII of the Energy Policy Act of 2005 authorizes loan guarantees for projects that avoid, 
reduce, or sequester greenhouse gasses. For AEO2010, The 2 gigawatts of advanced coal-fired 
capacity with carbon capture and sequestration assumed for EIEA and ARRA are also assumed 
to benefit from these loan guarantees.  
 
Beginning in 2009, electricity generating units of 25 megawatts and greater are required to hold 
an allowance for each ton of CO2 emitted in 10 Northeastern States as part of the Regional 
Greenhouse Gas Initiative (RGGI).  The States participating in RGGI include Connecticut, 
Maine, Maryland, Massachusetts, Rhode Island, Vermont, New York, New Jersey, New 
Hampshire, and Delaware.  RGGI is modeled in AEO2010 as an emissions reduction for the 
Middle Atlantic region.  
 
Coal Alternative Cases  
 
Coal Cost Cases  
 
In the reference case, coal mine labor productivity is assumed to decline on average by 0.3 
percent per year through 2035 while miner wage rates and mine equipment costs remain constant 
in 2008 dollars.  Eastern and Western transportation rates are flat and 5 percent higher, 
respectively, in 2035 compared to 2008.  In two alternative coal cost cases, productivity, average 
miner wages, equipment cost, and transportation rate assumptions were modified for 2010 
through 2035 in order to examine the impacts on U.S. coal supply, demand, distribution and 
prices.  
 
In the low mining cost case, coal mine labor productivity is assumed to increase at an average 
rate of 3.2 percent per year through 2035.  Coal mining wages, mine equipment costs, and other 
mine suppy costs are all assumed to be about 25 percent lower by 2035 in real terms in the low 
coal cost case.  Coal transportation rates, excluding the impact of fuel surcharges, are assumed to 
be 25 percent lower by 2035.  
 
In the high mining cost case, coal mine labor productivity is assumed to decline at an average 
rate of 3.0 percent per year through 2035.  Coal mining wages, mine equipment costs, and other 
mine supply costs are assumed to be about 30 percent higher by 2035.  Compared to the 
reference case, coal transportation rates are assumed to be 25 percent higher by 2035.   
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The low and high coal cost cases represent fully integrated NEMS runs, with feedback from the 
Macroeconomic Activity, International, supply, conversion, and end-use demand modules.  
 
No Greenhouse Gas Concern Case  
 
In the reference case, to reflect the market reaction to potential future GHG regulation, a 3-
percentage-point increase in the cost of capital for investments in new coal-fired power plants 
without carbon capture and sequestration technology and new coal-to-liquids plants is assumed.  
Those assumptions affect cost evaluations for the construction of new capacity but not the actual 
operating costs when a new plant begins operation nor does it affect the operation of existing 
plants.  This adjustment was first implemented for AEO2009.  
 
The No GHG concern case excludes the 3-percentage point increase in the cost of capital. 
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Appendix 2: Assumptions and Methodology Used by the Mining Engineering Task Force to 
Forecast Coal Production Shifts 
 
Step-By-Step Explanation of Alternative Impact on Production (Metrics) 

 
Step 1: Baseline Data: 
The baseline data comes from the 2008 DOE/EIA production reports as shown in the following 
table: 

 
 
Step 2: Production Losses (Tons): 
This preliminary approach to the quantification of the impact of the implementation of the 
various alternatives on the regional production was based on an informal elicitation process in 
which Steve Gardner, Doug Mynear, Joe Zaluski, John Morgan and Edmundo Laporte, estimated 
the tons that would be lost at each region.   
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The elicitation process is a method of subjective probabilities in which an expert or experts are 
asked to estimate various behaviors and likelihoods regarding specific model variables or 
scenarios.  This method has seen increasing usage in environmental risk assessment and is used 
by EPA (EPA/630/R-97/001, March 1997) 
 
Expert elicitation can be informal or formal. Informal elicitation methods include self 
assessment, brainstorming, causal elicitation (without structured efforts to control biases), and 
taped group discussions between the project staff and selected experts. 
 
Formal elicitation methods generally follow the steps identified by the U.S. Nuclear Regulatory 
Commission (USNRC, 1989; Oritz, 1991; also see Morgan and Henrion, 1990; IAEA, 1989; 
Helton, 1993; Taylor and Burmaster; 1993) and are considerably more elaborate and expensive 
than informal methods. 
 
Following NCRP’s definition of an expert (NCRP 1996), an expert has (1) training and 
experience in the subject area resulting in superior knowledge in the field, (2) access to relevant 
information, (3) an ability to process and effectively use the information, and (4) is recognized 
by his or her peers or those conducting the study as qualified to provide judgments about 
assumptions, models, and model parameters at the level of detail required.  Therefore, the 
individual who participated in the elicitation process, as mentioned above, are experts and, 
therefore, the described elicitation process is valid. 
 
A more detailed analysis would require a formal elicitation process through which probabilistic 
ranges of impact would be defined by the experts. Those ranges would then be used to build a 
stochastic prediction model (Monte Carlo simulation). 
 
The following table shows the estimated losses (tons) corresponding to the implementation of 
Alternative 4 as estimated during the informal elicitation process: 
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Step 2: Production Losses (Tons) (Part 2): 
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Step 3: Energy Losses (Btu): 
The lost tons were converted into energy, by multiplying them by the typical heat content of the 
coals from each region (as shown in the DOE/EIA in Step 1).  The corresponding losses are 
shown in the following table: 

 
 
For example, the implementation of Alternative 4 in the Appalachian Region would cause the 
loss of 16.48 million tons of coal per year (1.11 million tons of underground coal and 15.38 
million tons of surface coal).  Since the typical heat content of coal from that region is 24.61 
million Btu per ton, then the corresponding energy loss would be 16.48 MM ton x 24.61 MM 
Btu/ton = 405.57 Trillion Btu (27.24 Trillion Btu from underground coal and 378.34 Trillion Btu 
from surface coal).  
 
Applying the same principle to all the regions, the final estimated nationwide impact of the 
application of Alternative 4 is the loss of 528.14 Trillion Btu (79.04 Trillion Btu from 
underground coal and 449.10 Trillion Btu from surface coal).  
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Step 4: Summary of Losses (tons and Btu): 
The following table summarizes the losses described in steps 2 and 3. 
 

 
 
It can be observed that some mining methods and/or regions were not affected by the 
implementation of this Alternative (shaded in green).  These are called “unaffected areas” and 
the production from those “unaffected areas” is called “unaffected production”. 
The coal necessary to make up the energy losses caused by this Alternative will come from the 
“unaffected areas” 
 
Step 5:  Apportioning of Make-up Energy: 
 
As mentioned in step 4, the additional coal required to make up the energy losses will come from 
the unaffected areas.  For this analysis, it has been considered that each unaffected area will 
contribute to the energy make-up, proportionally to its current production. 
As observed in the following table, the Northern Rocky Mountains Region is an “unaffected 
area”, with an “unaffected production of 63 Trillion Btu from underground mining and 9,221 
Trillion Btu from Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures 
are the result of multiplying the “unaffected production” (tonnage) by the typical heat content of 
coal coming from that region: 
 
3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion Btu (Unaffected underground production) 
538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion Btu (Unaffected surface production) 
63 Trillion Btu + 9,221 Trillion Btu = 9,284 Btu 
 
As shown in the table, the total unaffected production would reach 10,766 Trillion Btu. 
Since the 9,221 Trillion Btu of surface unaffected production from the Northern Rocky 
Mountains Region represent 85.65% of the national unaffected production (9,221 Trillion Btu ÷ 
10,766 Btu = 85.65%), then it is assumed that 85.65% of the lost energy will come from that 
region.  Similarly, since the 1,450 Btu of underground unaffected production from the Illinois 
Basin Region represent 13.47% of the national unaffected production, it is assumed that the same 
percentage of the lost energy will come from that region, and so on. 
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In this case, 14.4% of the make-up energy will come from underground operations and the 
remaining 85.86% will come from surface mines. 
 
Step 6:  Apportioning of Make-up Energy (part 2: 
 
The following table shows how the lost energy is distributed among the unaffected regions.  
For example, since the apportioning exercised described in step 5 indicates that 85.65% of the 
lost energy will come from surface operations, in the Northern Rocky Mountains Region, then 
additional 452 Trillion Btu will need to come from that area (528 Trillion Btu x 85.65% = 452 
Trillion Btu). 
 

 
 
Step 7:  Calculation of Required Additional Coal Production: 
 
The following table shows the additional coal production required to make-up the calculated 
energy losses. 
 
The necessary apportioned energy contribution of each region, as calculated in step 6, is divided 
by the typical heat content for coals form those regions, in order to calculate the necessary tons 
of coal. 
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For example, the 452 Trillion Btu from surface mines in the Northern Rocky Mountains Region 
that will have to be produced, represent an additional production of 26.4 Million tons (452 
Trillion Btu ÷ 17.13 Million Btu = 26.4 Million tons). 
 
The table indicates that a total of 29.9 Million tons will need to be produced at the unaffected 
areas, in order to compensate the calculated energy losses. 
 

 
As can be observed, in order to compensate for the loss of the 22.7 Million tons (see step 4), 29.9 
Million tons from unaffected areas are required. 
 
Step 8:  Calculation of Required Production Increases (percentage): 
 
The following table shows the required increase of production (percentage) for each unaffected 
region; how much the current production of those areas would need to be increased, in order to 
obtain the necessary tons to make-up the estimated energy losses. 
For example, as calculated in step 7, additional 0.2 Million tons of underground coal will be 
required to come from the Northern Rocky Mountains Region.  Since the current underground 
production of that region is 3.67 Million tons (as indicated in the baseline data), the additional 
requirement represents an increase of production of 4.91% (0.2 Million tons/3.67 Million tons = 
4.91%). 
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Step 9:  Calculation of Final Production Table: 
 
The following table shows the final production distribution, reflecting the production shifts 
corresponding to the implementation of this alternative. 
In the specific case of Alternative 4, 1,178 Million tons of coal will need to be produced in order 
to provide 23,470 Trillion Btu, which under the baseline conditions are achieved with 8 Million 
tons of coal less (1,170 Million tons under Alternative 1). 
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Appendix 3: Assumptions and Methodology Used by Morgan Worldwide in the Cost 
Analysis for the Proposed Rule (EIS Alternative 5) 
 
 



Cost Summary
Underground Cost 

/ Ton
Surface Cost Per 

Ton
% Underground 

Mining
N Rocky Mountain / Great Plains $0.253 $0.194 0.68%
Appalachian Basin $0.758 $7.359 59.59%
Illinois Basin $0.494 $2.934 65.34%
Colorado Plateau $0.186 $1.049 61.93%
Gulf Region $0.122 $2.813 18.50%
Other Western Interior $0.218 $7.480 22.73%
Northwest $0.000 $2.407 0.00%



Weighted Cost Tons       ( 
x ,000)

%

$0.195 Northern Rocky Mountains and Great Plains 4,214 0.7%
$3.426 Appalachian Basin 219,862 68.4%
$1.340 Illinois Basin 74,223 73.3%
$0.515 Colorado Plateau 55,370 62.7%
$2.315 Gulf Region 12,281 22.6%
$5.829 Other Western Interior
$2.407 Northwest 0 0.0%

Total 365,950

Underground 



Total Cost

Cost/Ton
Tons       ( 

x ,000)
% Cost/Ton

Tons         ( 
x ,000)

Weighted 
Cost

$0.253 618,499 99.3% $0.194 622,713 $0.19 $121,331,210
$0.758 101,500 31.6% $7.359 321,362 $2.84 $913,723,080
$0.494 27,000 26.7% $2.934 101,223 $1.15 $115,920,773
$0.186 33,000 37.3% $1.049 88,370 $0.51 $44,932,193
$0.122 42,000 77.4% $2.813 54,281 $2.20 $119,623,175

$0
$0.000 1,000 100.0% $2.407 1,000 $2.41 $2,407,211

822,999 1,188,949 $1.11 $1,317,937,641

d Surface Total



Cost Impacts - Surface
Element #1 Element #2

Stream Definition Baseline Data

N Rocky Mountain / Great Plains $0.003
Appalachian Basin $0.188
Illinois Basin $0.040
Colorado Plateau $0.009
Gulf Region $0.099
Other Western Interior $0.515
Northwest $0.068

Notes:
Annual Surface Tons

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Baseline Data
Additional monitoring prior to permit sub        
Tons per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Mo        

Material Damage
Additional  risk of long term treatment / a

Treatment Cost as % of bond amount per 
Average full cost bonding amount
Acres per permit varies by region

Long term treatment / abatement occurre     



N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Bo                 

Activity in or Near streams

Additional cost for stream / buffer zone re   
Stream length per ton of coal varies by reg
Effect of fills

Appalachian Basin
Effected by mining (excl Mine Through a  

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Average permit life

Annual cost per Ton calculated as: (Str                

Mining Through Streams
Additional cost for stream restoration
Stream length per ton of coal varies by reg
Effect of Mine through

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Average permit life



Annual cost per Ton calculated as: (Str                

Monitoring
Additional monitoring during mining is as       
Tons per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Mo        

Surface Configuration / Fills
Additional excess spoil transportation in o         
Additional cost assumed at $0.25 per cu.y        

Appalachian Basin

Annual cost per Ton calculated as: (Cu          

AOC Exception
Increased bonding if AOC variance
AOC variances differ by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Revegetation Topsoil
Increased reclamation cost
Cost increase varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi



Northwest

Annual cost per Ton calculated as: (Per             

Fish & Wildlife
Increased enhancement cost
Costs  vary by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Per             

Performance Bond Release
Additional time for bond releases 
Time extension assumed at 3 years
Average bonding amount
Acres per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Cost of bond 1%

Annual cost per Ton calculated as: (Per                 

Financial Assurance for Long Term Discharge
Additional Bonding
Additional bonding amount
Acres per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Cost of bond 1%

Annual cost per Ton calculated as: (Per                



Element #3 Element #4 Element #5 Element #6 Element #7

Material Damage
Activity in or 
Near Stream

Mining Through 
Stream

Monitoring
Surface 

Confguration and 
Fills

$0.006 $0.005 $0.005 $0.001
$0.445 $0.268 $0.148 $0.094 $3.500
$0.446 $0.223 $0.223 $0.020
$0.209 $0.122 $0.122 $0.005
$0.455 $0.284 $0.284 $0.050
$1.232 $0.514 $0.514 $0.258
$0.297 $0.346 $0.346 $0.034

   / Great Plains 538,387,000
149,376,000

34,266,000
34,283,000
54,099,000

  ior 1,499,000
1,477,000

     bmittal cost is assumed at $0.5M per permit

   / Great Plains 193.6 M tons
2.7 M tons

12.6 M tons
55.2 M tons

5.0 M tons
  ior 1.0 M tons

7.4 M tons

      onitoring Cost)  /  (Tons per Permit)

        abatement

5%
        annum 20%

$6,000

     nce as % of permits



   / Great Plains 562,200
1,107,160

254,880
119,690
409,920

  ior 30,790
7,300

      nding Amount per Acre) x (Treatment cost %) x (Damage %) x (Acreage) / (Annual Tons) 

       estoration  
        gion

Excess Spoil per 
Ton

Yd of Exces Spoil 
per Ft  

Stream Impact per 
Ton

Cost per Foot

cu.yd/ton cu.yd / ft ft
3 5,000 0.001 $200

      and Fill)
Intermittent / 

Perennial Ft per 
Acre

Acre per Permit
Stream Length per 

permit
% Effected

   / Great Plains 5 562,200 2,811,000 10%
20 1,107,160 22,143,200 10%
15 254,880 3,823,200 20%
10 119,690 1,196,900 35%
15 409,920 6,148,800 25%

  ior 10 30,790 307,900 25%
20 7,300 146,000 35%
10 years

      ream Length) x (% Mined Through) x (Cost per Foot) / (Annual Tons) x (Permit Life)

        gion

Intermittent / 
Perenial Ft per 

permit acre
Acre per Permit

Stream Length per 
permit

% Mined Through

   / Great Plains 5 562,200 2,811,000 60%
20 1,107,160 22,143,200 35%
15 254,880 3,823,200 75%
10 119,690 1,196,900 50%
15 409,920 6,148,800 65%

  ior 10 30,790 307,900 65%
20 7,300 146,000 50%
10 years



      ream Length) x (% Mined Through) x (Cost per Foot) / (Annual Tons) x (Permit Life)

     ssumed at $0.25M per permit per annum

   / Great Plains 193.6 M tons
2.7 M tons

12.6 M tons
55.2 M tons

5.0 M tons
  ior 1.0 M tons

7.4 M tons

      onitoring Cost)  /  (Tons per Permit)

     order to elevate backfill and achieve AOC plus landforming
      yd.  Additional cost is only for trucking

Average Ratio
cu.yd/ton

14

      ubic Yards Moved) x (Additional Cost per Cubic Yard) 

AOC Variance 
% of Permits

   / Great Plains

  ior

Addition $ per acre

   / Great Plains $1,000
$2,000
$1,500
$1,000
$1,000

  ior $1,000



$1,500

      rmitted Acres) x (Additional Cost per Acre) / (Annual Tons) x (Permit Life)

Addition $ per acre

   / Great Plains $500
$1,500
$1,000

$500
$1,000

  ior $1,000
$1,000

      rmitted Acres) x (Additional Cost per Acre) / (Annual Tons) x (Permit Life)

$3,000

   / Great Plains 562,200
1,107,160

254,880
119,690
409,920

  ior 30,790
7,300

of value

      rmitted Acres) x (Average Bond ) x (Bonding Cost) x 3 / (Annual Tons) x (Permit Life)

$2,500

   / Great Plains 562,200
1,107,160

254,880
119,690
409,920

  ior 30,790
7,300

of value

      rmitted Acres) x (Additional Bond ) x (Bonding Cost)  / (Annual Tons) x (Permit Life)



Element #8 Element #9 Element #10 Element #11 Element #12

AOC Exceptions
Revegetation / 

Topsoil
Fish & Wildlife

Performance 
Bond / Release

Financial 
Assurance for 

Long Term 
Discharges 

$0.104 $0.052 $0.009 $0.008
$1.482 $1.112 $0.067 $0.056
$1.116 $0.744 $0.067 $0.056
$0.349 $0.175 $0.031 $0.026
$0.758 $0.758 $0.068 $0.057
$2.054 $2.054 $0.185 $0.154
$0.741 $0.494 $0.044 $0.037



Cost per Ton

$0.12

Cost per Foot Cost per Permit

$100 $28,110,000
$100 $221,432,000
$100 $76,464,000
$100 $41,891,500
$100 $153,720,000
$100 $7,697,500
$100 $5,110,000

Cost per Foot Cost per Permit

$200 $337,320,000
$200 $1,550,024,000
$200 $573,480,000
$200 $119,690,000
$200 $799,344,000
$200 $40,027,000
$200 $14,600,000







Element #13 TOTAL

Permit 
Coordination

$0.194
$7.359
$2.934
$1.049
$2.813
$7.480
$2.407



Report No: DOE/EIA 0584 (2008)
Data For: 2008

Report Released: September 2009

Region Coal-Producing 
# of 

Underground 
Mines

Underground
# of Surface 

Mines
Surface Production % Underground Subtotal % of Total Cum %

% 
Underground

Tons per 
Mine per 
Annum

Permit 
Life

Tons per 
Permit

Weighted 
Average

Tons per 
Mine per 
Annum

Permit 
Life

Tons per 
Permit

Weighted 
Average

N Rocky Mountain / Great Plains Wyoming 1 3,501 19 464,143 467,644 0.7% 24,613 10 246,128 3,501 15 52,515
Montana 1 168 5 44,617 44,785 0.4% 8,957 10 89,570 168 15 2,520
North Dakota 4 29,627 29,627 0.0% 542,056 46.3% 46.3% 0.7% 7,407 10 74,068 193,591 15 0 27,518

Appalachian Basin West Virginia 186 88,369 115 69,409 157,778 56.0% 1,372 5 6,860 475 10 4,751
Kentucky - East 205 44,143 241 46,116 90,259 48.9% 375 5 1,873 215 10 2,153
Pennsylvania 51 53,318 215 12,095 65,413 81.5% 304 5 1,521 1,045 10 10,455
Ohio 11 17,053 37 9,198 26,251 65.0% 709 5 3,547 1,550 10 15,503
Virginia 65 15,806 49 8,907 24,713 64.0% 504 5 2,522 243 10 2,432
Maryland 2 753 19 2,107 2,860 26.3% 151 5 753 377 10 3,765
Tennessee 5 789 18 1,544 2,333 33.8% 369,607 31.6% 77.9% 59.6% 130 5 648 2,663 158 10 1,578 4,195

Illinois Basin Indiana 6 12,223 24 23,670 35,893 34.1% 1,496 5 7,478 2,037 15 30,558
Illinois 11 27,055 8 5,863 32,918 82.2% 4,115 5 20,574 2,460 15 36,893
Kentucky - West 11 25,331 12 4,733 30,064 84.3% 98,875 8.4% 86.3% 65.3% 2,505 7 17,537 12,602 2,303 15 34,542 34,612

Colorado Plateau Colorado 8 24,370 4 7,659 32,029 76.1% 8,007 5 40,036 3,046 15 45,694
New Mexico 1 7,046 4 18,599 25,645 27.5% 6,411 10 64,113 7,046 15 105,690
Arizona 1 8,025 8,025 0.0% 8,025 10 80,250 15 0
Utah 9 24,365 24,365 100.0% 90,064 7.7% 94.0% 61.9% 55,205 2,707 15 40,608 46,484

Gulf Region Texas 0 11 39,017 39,017 0.0% 3,547 5 17,735 10 0
Alabama 8 12,281 51 8,330 20,611 59.6% 404 5 2,021 1,535 10 15,351
Louisiana 2 3,843 3,843 0.0% 1,922 5 9,608 10 0
Mississippi 1 2,842 2,842 0.0% 2,842 5 14,210 10 0
Arkansas 1 2 1 67 69 2.9% 66,382 5.7% 99.7% 18.5% 69 5 345 5,029 2 10 20 13,648

Other Western Interior Oklahoma 1 441 6 1,023 1,464 30.1% 244 5 1,220 441 10 4,410
Missouri 2 247 247 0.0% 124 5 618 10 0
Kansas 2 229 229 0.0% 1,940 0.2% 99.9% 22.7% 115 5 573 970 10 0 4,410

Northwest Alaska 1 1,477 1,477 0.0% 1,477 5 7,385 10 0
Washington 0 1,477 0.1% 100.0% 0.0% 7,385 10

TOTAL 357,014 813,387 1,170,401 30.5%

Surface Underground



Region State Surface Underground Surface Underground

N Rocky Wyo 395,840 5,270
Mont 59,900 6,400
N. Dak 106,460 0 562,200 11,670

App. Basin WV 269,950 31,160
Ky - East 436,230 933,450
Pa 295,800 47,700
Oh 9,120 590
Virg 64,560 7,440
Mary 4,150 940
Tenn 27,350 1,270 1,107,160 1,022,550

Illinois Bas Ind 194,710 7,480
Ill 11,700 22,600
Ky-West 48,470 400,050 254,880 430,130

Col. Plateau Col 45,100 118,800
NM 74,150 13,220
Ariz
Ut 440 1,790 119,690 133,810

Gulf Reg. Tx 285,600 0
Al 75,370 11,460
LA 41,930 0
Miss 5,800 0
Ark 1,220 120 409,920 11,580

Other West Ok 21,600 300
Missouri 6,050 0
Kan 3,140 0 30,790 300

Northwest Alaska 7,300 1,250
Wash 0 7,300 1,250

Permitted Acreage Subtotal



Assumed 90% of surface in E Ky.  70 % of underground

Assumed 10% of surface in W Ky.  30 % of underground

No information thru 2000

used 2010 report - no infor for 2009
used 2010 report - no infor for 2009
used 2010 report - no infor for 2009

14,820 ac.Excluded as no 2008 onward production



Cost Impacts - Surface
Element #1 Element #2 Element #3 Element #4 Element #5 Element #6 Element #7 Element #8 Element #9 Element #10 Element #11 Element #12 Element #13

Stream Definition Baseline Data Material Damage
Activity in or 
Near Stream

Mining Through 
Stream

Monitoring
Surface 

Confguration and 
Fills

AOC Exceptions
Revegetation / 

Topsoil
Fish & Wildlife

Performance 
Bond / Release

Financial 
Assurance for 

Long Term 
Discharges 

Permit 
Coordination

current 
definitions 

expanded to 
consider 

biological, 
hydrological, and 

physical 
characteristics. 

expanding  suite 
of chemicals 

subject to 
analysis, 

documentation of 
biological 
conditions, 

sediment load, 
meteorological 

data, stream 
form and 

function, and 
aquatic 

organisms

when the mining 
operation has 
affected the 
quality or 

quantity of the 
water so that the 
water body could 

no longer be 
used for its 

designated use

prohibit mining 
activities in 

intermittent and 
perennial 

streams and 
within 100 feet of 
intermittent and 

perennial 
streams, but 
would allow 

excess spoil fills 

mining through 
intermittent and 

perennial 
streams 

prohibited unless 
the restoration of 
stream form and 
function could be 

demonstrated

expanding the 
suite of 

chemicals subject 
to analysis and 

requiring 
documentation of 

biological 
conditions

greater emphasis 
on minimizing 
the amount of 
excess spoil 

disposed of in 
valley fills 
additional 

regulation the 
placement of 
excess spoil / 
restoring pre-

mining 
topography

allows AOC 
exceptions, but  

imposes 
additional 

requirements / 
criteria to ensure 

protection of 
streams, aquatic 

ecology, and 
biologic 

communities

revegetation 
requirements that 
emphasize native 

species and 
original organic 

material

ephemeral 
streams  not  

included.  
Enhancement 
activities, as 

conditions of the 
permit, must be 
within the same 

watershed and on 
the permitted 

area 

N Rocky Mountain / Great Plains
Increased cost for 

additional data 
collection

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Appalachian Basin

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release

Additional cost 
for avoidance and 

additional 
restoration cost

Additional cost 
for avoidance and 

additional 
restoration cost

Increased cost for 
additional data 

collection

Increased cost for 
higher excess 
spoil transport

Increased cost for 
stream protection

Increased cost for 
topsoil and 

planting

Increased on site 
mitigation cost

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Illinois Basin

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release

Additional cost 
for avoidance and 

additional 
restoration cost

Additional cost 
for avoidance and 

additional 
restoration cost

Increased cost for 
additional data 

collection

Increased cost for 
topsoil and 

planting

Increased on site 
mitigation cost

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Colorado Plateau
Increased cost for 

additional data 
collection

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Gulf Region

Additional stream 
segments could be 

classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release

Additional cost 
for avoidance and 

additional 
restoration cost

Additional cost 
for avoidance and 

additional 
restoration cost

Increased cost for 
additional data 

collection

Increased cost for 
topsoil and 

planting

Increased on site 
mitigation cost

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Other Western Interior

Additional stream 
segments could be 

classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release

Additional cost 
for avoidance and 

additional 
restoration cost

Additional cost 
for avoidance and 

additional 
restoration cost

Increased cost for 
additional data 

collection

Increased cost for 
topsoil and 

planting

Increased on site 
mitigation cost

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Northwest

Additional stream 
segments could be 

classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release

Additional cost 
for avoidance and 

additional 
restoration cost

Additional cost 
for avoidance and 

additional 
restoration cost

Increased cost for 
additional data 

collection

Increased cost for 
topsoil and 

planting

Increased on site 
mitigation cost

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage



Cost Impacts - Underground
Element #1 Element #2 Element #3 Element #4 Element #5 Element #6 Element #7 Element #8 Element #9 Element #10 Element #11 Element #12 Element #13

Stream Definition Baseline Data Material Damage
Activity in or 
Near Stream

Mining Through 
Stream

Monitoring
Surface 

Confguration and 
Fills

AOC Exceptions
Revegetation / 

Topsoil
Fish & Wildlife

Performance 
Bond / Release

Financial 
Assurance for 

Long Term 
Discharges 

Permit 
Coordination

current 
definitions 

expanded to 
consider 

biological, 
hydrological, and 

physical 
characteristics. 

expanding  suite 
of chemicals 

subject to 
analysis, 

documentation of 
biological 
conditions, 

sediment load, 
meteorological 

data, stream 
form and 

function, and 
aquatic 

organisms

when the mining 
operation has 
affected the 
quality or 

quantity of the 
water so that the 
water body could 

no longer be 
used for its 

designated use

prohibit mining 
activities in 

intermittent and 
perennial 

streams and 
within 100 feet of 
intermittent and 

perennial 
streams, but 
would allow 

excess spoil fills 

mining through 
intermittent and 

perennial 
streams 

prohibited unless 
the restoration of 
stream form and 
function could be 

demonstrated

expanding the 
suite of 

chemicals subject 
to analysis and 

requiring 
documentation of 

biological 
conditions

greater emphasis 
on minimizing 
the amount of 
excess spoil 

disposed of in 
valley fills 
additional 

regulation the 
placement of 
excess spoil / 
restoring pre-

mining 
topography

allows AOC 
exceptions, but  

imposes 
additional 

requirements / 
criteria to ensure 

protection of 
streams, aquatic 

ecology, and 
biologic 

communities

revegetation 
requirements that 
emphasize native 

species and 
original organic 

material

ephemeral 
streams  not  

included.  
Enhancement 
activities, as 

conditions of the 
permit, must be 
within the same 

watershed and on 
the permitted 

area 

N Rocky Mountain / Great Plains
Increased cost for 

additional data 
collection

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Appalachian Basin

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost for 
esces spoil 

disposal for mine 
face up and refuse 

disposal

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Illinois Basin

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Colorado Plateau
Increased cost for 

additional data 
collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Gulf Region

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Other Western Interior

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage

Northwest

Additional 
streamn segments 

could be 
classified as 
intermittent

Increased cost for 
additional data 

collection

More difficulty in 
obtaining bond 

release.  Cost for 
stream restoration 
fom subsidence 

damage

Increased cost for 
additional data 

collection

Increased cost due 
to length of bond 

coverage

Increased Cost 
due to additional 

financial 
assurannce and 

length of coverage



Cost Impacts - Underground
Element #1 Element #2

Stream Definition Baseline Data

N Rocky Mountain / Great Plains $0.018
Appalachian Basin $0.119
Illinois Basin $0.014
Colorado Plateau $0.011
Gulf Region $0.037
Other Western Interior $0.113
Northwest

Notes:
Annual Underground Tons

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Baseline Data
Additional monitoring prior to permit sub        
Tons per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Mo        

Material Damage
Additional  risk of long term treatment / a
Long term treatment / abatement occurren     
Treatment Cost as % of bond amount per 
Average bonding amount
Acres per permit varies by region

N Rocky Mountain /  
Appalachian Basin



Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Bo                 

Monitoring
Additional monitoring during mining is as       
Tons per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Annual cost per Ton calculated as: (Mo        

Surface Configuration / Fills
Additional excess spoil transportation and     
Additional cost assumed at $0.50 per cu.y        

Appalachian Basin

Annual cost per Ton calculated as: (Cu          

Performance Bond Release
Additional time for bond releases 
Time extension assumed at 3 years
Average bonding amount
Acres per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Cost of bond 1%
Permit Life 15

Annual cost per Ton calculated as: (Per                 

Financial Assurance for Long Term Discharge
Additional Bonding



Average bonding amount
Acres per permit varies by region

N Rocky Mountain /  
Appalachian Basin
Illinois Basin
Colorado Plateau
Gulf Region
Other Western Interi
Northwest

Cost of bond 1%
Permit Life 15



Element #3 Element #4 Element #5 Element #6 Element #7

Material Damage
Activity in or 
Near Stream

Mining Through 
Stream

Monitoring
Surface 

Confguration and 
Fills

$0.191 $0.009
$0.279 $0.060 $0.250
$0.399 $0.007
$0.144 $0.005
$0.057 $0.018
$0.041 $0.057

   / Great Plains 3,669,000
220,231,000

64,609,000
55,781,000
12,283,000

  ior 441,000
0

     bmittal cost is assumed at $0.5M per permit

   / Great Plains 27.5 M tons
4.2 M tons

34.6 M tons
46.5 M tons
13.6 M tons

  ior 4.4 M tons
0.0 M tons

      onitoring Cost)  /  (Tons per Permit)

        abatement
     nce as % of permits 10%

        annum 20%
$3,000

   / Great Plains 11,670
1,022,550



430,130
133,810

11,580
  ior 300

1,250

      nding Amount per Acre) x (Treatment cost %) x (Damage %) x (Acreage) / (Annual Tons) 

     ssumed at $0.25M per permit per annum

   / Great Plains 27.5 M tons
4.2 M tons

34.6 M tons
46.5 M tons
13.6 M tons

  ior 4.4 M tons
0.0 M tons

      onitoring Cost)  /  (Tons per Permit)

    d coal preparation plant waste disposal
      yd.  Additional cost is only for trucking

Waste per ton
cu.yd/ton

0.5

      ubic Yards Moved) x (Additional Cost per Cubic Yard) 

$3,000

   / Great Plains 11,670
1,022,550

430,130
133,810

11,580
  ior 300

1,250
of value
years

      rmitted Acres) x (Average Bond ) x (Bonding Cost) x 3 / (Annual Tons) x (Permit Life)



$2,500

   / Great Plains 11,670
1,022,550

430,130
133,810

11,580
  ior 300

1,250
of value
years



Element #8 Element #9 Element #10 Element #11 Element #12

AOC Exceptions
Revegetation / 

Topsoil
Fish & Wildlife

Performance 
Bond / Release

Financial 
Assurance for 

Long Term 
Discharges 

$0.019 $0.016
$0.028 $0.023
$0.040 $0.033
$0.014 $0.012
$0.006 $0.005
$0.004 $0.003







Element #13 TOTAL

Permit 
Coordination

$0.253
$0.758
$0.494
$0.186
$0.122
$0.218
$0.000



From: Shortelle, Ann
To: Jenkins, Josh; Dudley, Judith
Subject: FW: Metrics
Date: Wednesday, December 29, 2010 9:51:00 AM
Attachments: Summary of Regional Impacts (All Alternatives).xlsx

Ok – I guess this needs to be checked against what we’ve been using and see if we need to make
any adjustments.  Please let me knkow, Josh.  Thx.
 
Ann B. Shortelle, Ph.D. | Vice President and Technical Manager
MACTEC Engineering and Consulting, Inc. | Newberry, Florida
Office 352-333-2623 | Mobile 352-682-3419 | Fax 352-333-6622
Email abshortelle@mactec.com | Web www.mactec.com
 
“For Official Use Only – Deliberative Process Material”
 
From: Edmundo Laporte [mailto:elaporte@engrservices.com] 
Sent: Wednesday, December 29, 2010 9:25 AM
To: 'John Maxwell'
Cc: 'jsgardner@engrservices.com'; 'Joe Zaluski'; jbaird@engrservices.com; 'dmynear@engrservices.com';
'Mike Stanwood'; Jenkins, Josh; Shortelle, Ann; 'Singer, Robert'; 'Donald Iannone'; 'John Morgan'; 'Liz
Edmondson'
Subject: Metrics
 
John:
 
Please find herewith attached the impact summary table with tons, acreage and stream miles for
all alternatives.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the
receipt, use, benefit, and information of the intended recipient, and is furthermore the private

mailto:Joshua.Jenkins@amec.com
mailto:Judith.Dudley@amec.com
mailto:mgmartin@mactec.com
http://www.mactec.com/
file:////c/elaporte@engrservices.com
http://www.engrservices.com/

Summary Table

		Regional Impacts

		All Alternatives



		Alternative 1 (Baseline Data)

				Current Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		427.33		5,435.24		- 0		8.72		1.23		0.65		10.59

		Appalachian Basin		232.51		157.71		390.22		11,319.40		21,801.16		- 0		25.14		42.64		3.10		70.89

		Illinois Basin		64.61		34.27		98.88		2,245.80		5,344.69		- 0		7.33		6.14		0.97		14.44

		Colorado Plateau		55.78		34.28		90.06		1,264.30		2,954.82		- 0		6.41		1.04		0.52		7.97

		Gulf Region		0.00		45.77		45.77		12.30		3,108.20		- 0		3.61		1.72		0.68		6.01

		Other Western Interior		0.44		1.50		1.94		9.40		401.76		- 0		0.62		0.25		0.04		0.91

		Northwest		- 0		1.48		1.48		125.00		38.44		- 0		- 0		- 0		- 0		0.16

		Total		357.01		813.39		1,170.40		15,403.53		39,084.32		- 0		51.83		53.03		5.97		110.99

														*No data available on ephemerals

		Alternative 2

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.59		26.92		4.59		534.17		271.76		- 0		1.20		0.17		0.09		1.46

		Appalachian Basin		290.64		7.89		275.29		14,149.25		1,090.06		- 0		11.57		19.62		1.43		32.62

		Illinois Basin		80.76		1.71		80.76		2,807.25		267.23		- 0		2.97		2.49		0.39		5.85

		Colorado Plateau		69.73		1.71		69.73		1,580.38		147.74		- 0		2.63		0.43		0.21		3.27

		Gulf Region		- 0		2.29		12.28		- 0		155.41		- 0		0.18		0.09		0.03		0.30

		Other Western Interior		- 0		0.07		- 0		- 0		20.09		- 0		0.03		0.01		0.00		0.04

		Northwest		- 0		0.07		- 0		0		1.92		- 0		- 0		- 0		- 0		0.00

		Total		442.64		- 0		442.64		19,071.04		1,954.22		- 0		18.57		22.80		2.16		43.53



		Alternative 3

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.21		618.09		623.22		490.60		6,239.89		- 0		10.01		1.41		0.75		12.16

		Appalachian Basin		266.93		83.50		329.71		12,995.17		11,542.98		- 0		18.63		31.59		2.30		52.52

		Illinois Basin		74.17		26.00		100.28		2,578.28		4,055.39		- 0		6.41		5.37		0.84		12.62

		Colorado Plateau		64.04		33.00		97.13		1,451.47		2,844.24		- 0		6.53		1.06		0.53		8.12

		Gulf Region		- 0		6.00		25.28		- 0		407.46		- 0		0.47		0.23		0.09		0.79

		Other Western Interior		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1.00		1.00		- 0		26.03		- 0		- 0		- 0		- 0		0.03

		Total		408.13		768.51		1,176.63		17,515.52		25,115.99		- 0		42.04		39.65		4.51		86.23



		Alternative 4

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		3.85		564.99		568.65		448.45		5,703.77		- 0		9.15		1.29		0.68		11.12

		Appalachian Basin		231.40		142.33		353.12		11,265.51		19,675.60		- 0		23.49		39.84		2.90		66.22

		Illinois Basin		67.80		32.60		100.37		2,356.76		5,084.21		- 0		7.19		6.02		0.95		14.16

		Colorado Plateau		53.37		33.00		86.37		1,209.65		2,844.24		- 0		6.16		1.00		0.50		7.66

		Gulf Region		- 0		45.37		65.98		- 0		3,081.24		- 0		3.56		1.70		0.67		5.94

		Other Western Interior		0.46		1.48		1.94		9.86		395.60		- 0		0.61		0.25		0.04		0.90

		Northwest		- 0		1.55		1.55		- 0		40.34		- 0		- 0		- 0		- 0		0.04

		Total		356.86		821.12		1,177.99		15,290.23		36,825.00		- 0		50.15		50.10		5.74		106.04



		Alternative 5

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.22		619.26		622.71		491.53		6,251.72		- 0		10.03		1.41		0.75		12.19

		Appalachian Basin		232.14		109.83		321.36		11,301.44		15,182.82		- 0		20.10		34.10		2.48		56.68

		Illinois Basin		74.31		27.00		101.22		2,583.16		4,211.36		- 0		6.56		5.50		0.86		12.93

		Colorado Plateau		55.37		33.00		88.37		1,254.98		2,844.24		- 0		6.23		1.01		0.51		7.75

		Gulf Region		- 0		33.67		54.28		- 0		2,286.55		- 0		2.64		1.26		0.50		4.41

		Other Western Interior		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1.00		1.00		- 0		26.03		- 0		- 0		- 0		- 0		0.03

		Total		365.95		823.00		1,188.95		15,631.11		30,802.72		- 0		45.57		43.28		5.10		93.98
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property of ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended
recipient, you are hereby notified that review, disclosure, copying, distribution, or the taking
of action in reliance to the contents of this electronic mail and any documents or other
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If this electronic mail and any documents and materials attached hereto relate to any
government project or contract, the electronic mail and said attachments are considered to be
*FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
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Alternative 1 (Baseline Data)

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 3.67                         538.39                     542.06                     427.33                   5,435.24               -                         8.72                       1.23                       0.65                       10.59                     
Appalachian Basin 232.51                     157.71                     390.22                     11,319.40             21,801.16             -                         25.14                     42.64                     3.10                       70.89                     

Illinois Basin 64.61                       34.27                       98.88                       2,245.80               5,344.69               -                         7.33                       6.14                       0.97                       14.44                     
Colorado Plateau 55.78                       34.28                       90.06                       1,264.30               2,954.82               -                         6.41                       1.04                       0.52                       7.97                       

Gulf Region 0.00                         45.77                       45.77                       12.30                     3,108.20               -                         3.61                       1.72                       0.68                       6.01                       
Other Western Interior 0.44                         1.50                         1.94                         9.40                       401.76                   -                         0.62                       0.25                       0.04                       0.91                       

Northwest -                           1.48                         1.48                         125.00                   38.44                     -                         -                         -                         -                         0.16                       
Total 357.01                     813.39                     1,170.40                  15,403.53             39,084.32             -                         51.83                     53.03                     5.97                       110.99                   

*No data available on ephemerals

Alternative 2

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.59                         26.92                       4.59                         534.17                   271.76                   -                         1.20                       0.17                       0.09                       1.46                       
Appalachian Basin 290.64                     7.89                         275.29                     14,149.25             1,090.06               -                         11.57                     19.62                     1.43                       32.62                     

Illinois Basin 80.76                       1.71                         80.76                       2,807.25               267.23                   -                         2.97                       2.49                       0.39                       5.85                       
Colorado Plateau 69.73                       1.71                         69.73                       1,580.38               147.74                   -                         2.63                       0.43                       0.21                       3.27                       

Gulf Region -                           2.29                         12.28                       -                         155.41                   -                         0.18                       0.09                       0.03                       0.30                       
Other Western Interior -                           0.07                         -                           -                         20.09                     -                         0.03                       0.01                       0.00                       0.04                       

Northwest -                           0.07                         -                           0 1.92                       -                         -                         -                         -                         0.00                       
Total 442.64                     -                           442.64                     19,071.04             1,954.22               -                         18.57                     22.80                     2.16                       43.53                     

Alternative 3

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.21                         618.09                     623.22                     490.60                   6,239.89               -                         10.01                     1.41                       0.75                       12.16                     
Appalachian Basin 266.93                     83.50                       329.71                     12,995.17             11,542.98             -                         18.63                     31.59                     2.30                       52.52                     

Illinois Basin 74.17                       26.00                       100.28                     2,578.28               4,055.39               -                         6.41                       5.37                       0.84                       12.62                     
Colorado Plateau 64.04                       33.00                       97.13                       1,451.47               2,844.24               -                         6.53                       1.06                       0.53                       8.12                       

Gulf Region -                           6.00                         25.28                       -                         407.46                   -                         0.47                       0.23                       0.09                       0.79                       
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1.00                         1.00                         -                         26.03                     -                         -                         -                         -                         0.03                       
Total 408.13                     768.51                     1,176.63                  17,515.52             25,115.99             -                         42.04                     39.65                     4.51                       86.23                     

Alternative 4

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 3.85                         564.99                     568.65                     448.45                   5,703.77               -                         9.15                       1.29                       0.68                       11.12                     
Appalachian Basin 231.41                     142.33                     353.12                     11,265.51             19,675.60             -                         23.49                     39.84                     2.90                       66.22                     

Illinois Basin 67.80                       32.60                       100.37                     2,356.76               5,084.21               -                         7.19                       6.02                       0.95                       14.16                     
Colorado Plateau 53.37                       33.00                       86.37                       1,209.65               2,844.24               -                         6.16                       1.00                       0.50                       7.66                       

Gulf Region -                           45.37                       65.98                       -                         3,081.24               -                         3.56                       1.70                       0.67                       5.94                       
Other Western Interior 0.46                         1.48                         1.94                         9.86                       395.60                   -                         0.61                       0.25                       0.04                       0.90                       

Northwest -                           1.55                         1.55                         -                         40.34                     -                         -                         -                         -                         0.04                       
Total 356.86                     821.12                     1,177.99                  15,290.23             36,825.00             -                         50.15                     50.10                     5.74                       106.04                   

Alternative 5

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.22                         619.26                     622.71                     491.53                   6,251.72               -                         10.03                     1.41                       0.75                       12.19                     
Appalachian Basin 232.14                     109.83                     321.36                     11,301.44             15,182.82             -                         20.10                     34.10                     2.48                       56.68                     

Illinois Basin 74.31                       27.00                       101.22                     2,583.16               4,211.36               -                         6.56                       5.50                       0.86                       12.93                     
Colorado Plateau 55.37                       33.00                       88.37                       1,254.98               2,844.24               -                         6.23                       1.01                       0.51                       7.75                       

Gulf Region -                           33.67                       54.28                       -                         2,286.55               -                         2.64                       1.26                       0.50                       4.41                       
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1.00                         1.00                         -                         26.03                     -                         -                         -                         -                         0.03                       
Total 365.95                     823.00                     1,188.95                  15,631.11             30,802.72             -                         45.57                     43.28                     5.10                       93.98                     

Final Production (MMton/yr) Affected Stream Length (mi/yr)

Regional Impacts
All Alternatives

Affected  Acreage (ac/yr)

Affected Stream Length (mi/yr)

Final Production (MMton/yr)

Final Production (MMton/yr)

Affected Stream Length (mi/yr)

Affected  Acreage (ac/yr) Affected Stream Length (mi/yr)

Current Production (MMton/yr) Affected  Acreage (ac/yr)

Affected  Acreage (ac/yr)Final Production (MMton/yr)

Affected  Acreage (ac/yr) Affected Stream Length (mi/yr)



From: Edmundo Laporte
To: "John Maxwell"
Cc: "jsgardner@engrservices.com"; "Joe Zaluski"; jbaird@engrservices.com; "dmynear@engrservices.com"; "Mike

Stanwood"; Jenkins, Josh; Shortelle, Ann; "Singer, Robert"; "Donald Iannone"; "John Morgan"; "Liz
Edmondson"

Subject: Metrics
Date: Wednesday, December 29, 2010 9:25:51 AM
Attachments: Summary of Regional Impacts (All Alternatives).xlsx

John:
 
Please find herewith attached the impact summary table with tons, acreage and stream miles for
all alternatives.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other
materials attached hereto are privileged and confidential communications intended
solely for the receipt, use, benefit, and information of the intended recipient, and is
furthermore the private property of ECSI, LLC and Engineering Consulting Services,
Inc. If you are not the intended recipient, you are hereby notified that review,
disclosure, copying, distribution, or the taking of action in reliance to the contents of
this electronic mail and any documents or other materials attached hereto is strictly
prohibited, and may result in legal liability on your part. If you have received this
electronic mail in error, please notify the sender and Engineering Consulting
Services, Inc. immediately to arrange for its destruction or you may return this
electronic mail to us. 

If this electronic mail and any documents and materials attached hereto relate to
any government project or contract, the electronic mail and said attachments are
considered to be *FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE
PROCESS MATERIALS*.
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Summary Table

		Regional Impacts

		All Alternatives



		Alternative 1 (Baseline Data)

				Current Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06		427.33		5,435.24		- 0		8.72		1.23		0.65		10.59

		Appalachian Basin		232.51		157.71		390.22		11,319.40		21,801.16		- 0		25.14		42.64		3.10		70.89

		Illinois Basin		64.61		34.27		98.88		2,245.80		5,344.69		- 0		7.33		6.14		0.97		14.44

		Colorado Plateau		55.78		34.28		90.06		1,264.30		2,954.82		- 0		6.41		1.04		0.52		7.97

		Gulf Region		0.00		45.77		45.77		12.30		3,108.20		- 0		3.61		1.72		0.68		6.01

		Other Western Interior		0.44		1.50		1.94		9.40		401.76		- 0		0.62		0.25		0.04		0.91

		Northwest		- 0		1.48		1.48		125.00		38.44		- 0		- 0		- 0		- 0		0.16

		Total		357.01		813.39		1,170.40		15,403.53		39,084.32		- 0		51.83		53.03		5.97		110.99

														*No data available on ephemerals

		Alternative 2

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.59		26.92		4.59		534.17		271.76		- 0		1.20		0.17		0.09		1.46

		Appalachian Basin		290.64		7.89		275.29		14,149.25		1,090.06		- 0		11.57		19.62		1.43		32.62

		Illinois Basin		80.76		1.71		80.76		2,807.25		267.23		- 0		2.97		2.49		0.39		5.85

		Colorado Plateau		69.73		1.71		69.73		1,580.38		147.74		- 0		2.63		0.43		0.21		3.27

		Gulf Region		- 0		2.29		12.28		- 0		155.41		- 0		0.18		0.09		0.03		0.30

		Other Western Interior		- 0		0.07		- 0		- 0		20.09		- 0		0.03		0.01		0.00		0.04

		Northwest		- 0		0.07		- 0		0		1.92		- 0		- 0		- 0		- 0		0.00

		Total		442.64		- 0		442.64		19,071.04		1,954.22		- 0		18.57		22.80		2.16		43.53



		Alternative 3

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.21		618.09		623.22		490.60		6,239.89		- 0		10.01		1.41		0.75		12.16

		Appalachian Basin		266.93		83.50		329.71		12,995.17		11,542.98		- 0		18.63		31.59		2.30		52.52

		Illinois Basin		74.17		26.00		100.28		2,578.28		4,055.39		- 0		6.41		5.37		0.84		12.62

		Colorado Plateau		64.04		33.00		97.13		1,451.47		2,844.24		- 0		6.53		1.06		0.53		8.12

		Gulf Region		- 0		6.00		25.28		- 0		407.46		- 0		0.47		0.23		0.09		0.79

		Other Western Interior		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1.00		1.00		- 0		26.03		- 0		- 0		- 0		- 0		0.03

		Total		408.13		768.51		1,176.63		17,515.52		25,115.99		- 0		42.04		39.65		4.51		86.23



		Alternative 4

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		3.85		564.99		568.65		448.45		5,703.77		- 0		9.15		1.29		0.68		11.12

		Appalachian Basin		231.40		142.33		353.12		11,265.51		19,675.60		- 0		23.49		39.84		2.90		66.22

		Illinois Basin		67.80		32.60		100.37		2,356.76		5,084.21		- 0		7.19		6.02		0.95		14.16

		Colorado Plateau		53.37		33.00		86.37		1,209.65		2,844.24		- 0		6.16		1.00		0.50		7.66

		Gulf Region		- 0		45.37		65.98		- 0		3,081.24		- 0		3.56		1.70		0.67		5.94

		Other Western Interior		0.46		1.48		1.94		9.86		395.60		- 0		0.61		0.25		0.04		0.90

		Northwest		- 0		1.55		1.55		- 0		40.34		- 0		- 0		- 0		- 0		0.04

		Total		356.86		821.12		1,177.99		15,290.23		36,825.00		- 0		50.15		50.10		5.74		106.04



		Alternative 5

				Final Production (MMton/yr)						Affected  Acreage (ac/yr)				Affected Stream Length (mi/yr)

		Region		Underground		Surface		Total		Underground		Surface		Ephemeral *		Intermittent		Perennial		Other		Total

		Northern Rocky Mountains and Great Plains		4.22		619.26		622.71		491.53		6,251.72		- 0		10.03		1.41		0.75		12.19

		Appalachian Basin		232.14		109.83		321.36		11,301.44		15,182.82		- 0		20.10		34.10		2.48		56.68

		Illinois Basin		74.31		27.00		101.22		2,583.16		4,211.36		- 0		6.56		5.50		0.86		12.93

		Colorado Plateau		55.37		33.00		88.37		1,254.98		2,844.24		- 0		6.23		1.01		0.51		7.75

		Gulf Region		- 0		33.67		54.28		- 0		2,286.55		- 0		2.64		1.26		0.50		4.41

		Other Western Interior		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0		- 0

		Northwest		- 0		1.00		1.00		- 0		26.03		- 0		- 0		- 0		- 0		0.03

		Total		365.95		823.00		1,188.95		15,631.11		30,802.72		- 0		45.57		43.28		5.10		93.98
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Alternative 1 (Baseline Data)

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 3.67                         538.39                     542.06                     427.33                   5,435.24               -                         8.72                       1.23                       0.65                       10.59                     
Appalachian Basin 232.51                     157.71                     390.22                     11,319.40             21,801.16             -                         25.14                     42.64                     3.10                       70.89                     

Illinois Basin 64.61                       34.27                       98.88                       2,245.80               5,344.69               -                         7.33                       6.14                       0.97                       14.44                     
Colorado Plateau 55.78                       34.28                       90.06                       1,264.30               2,954.82               -                         6.41                       1.04                       0.52                       7.97                       

Gulf Region 0.00                         45.77                       45.77                       12.30                     3,108.20               -                         3.61                       1.72                       0.68                       6.01                       
Other Western Interior 0.44                         1.50                         1.94                         9.40                       401.76                   -                         0.62                       0.25                       0.04                       0.91                       

Northwest -                           1.48                         1.48                         125.00                   38.44                     -                         -                         -                         -                         0.16                       
Total 357.01                     813.39                     1,170.40                  15,403.53             39,084.32             -                         51.83                     53.03                     5.97                       110.99                   

*No data available on ephemerals

Alternative 2

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.59                         26.92                       4.59                         534.17                   271.76                   -                         1.20                       0.17                       0.09                       1.46                       
Appalachian Basin 290.64                     7.89                         275.29                     14,149.25             1,090.06               -                         11.57                     19.62                     1.43                       32.62                     

Illinois Basin 80.76                       1.71                         80.76                       2,807.25               267.23                   -                         2.97                       2.49                       0.39                       5.85                       
Colorado Plateau 69.73                       1.71                         69.73                       1,580.38               147.74                   -                         2.63                       0.43                       0.21                       3.27                       

Gulf Region -                           2.29                         12.28                       -                         155.41                   -                         0.18                       0.09                       0.03                       0.30                       
Other Western Interior -                           0.07                         -                           -                         20.09                     -                         0.03                       0.01                       0.00                       0.04                       

Northwest -                           0.07                         -                           0 1.92                       -                         -                         -                         -                         0.00                       
Total 442.64                     -                           442.64                     19,071.04             1,954.22               -                         18.57                     22.80                     2.16                       43.53                     

Alternative 3

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.21                         618.09                     623.22                     490.60                   6,239.89               -                         10.01                     1.41                       0.75                       12.16                     
Appalachian Basin 266.93                     83.50                       329.71                     12,995.17             11,542.98             -                         18.63                     31.59                     2.30                       52.52                     

Illinois Basin 74.17                       26.00                       100.28                     2,578.28               4,055.39               -                         6.41                       5.37                       0.84                       12.62                     
Colorado Plateau 64.04                       33.00                       97.13                       1,451.47               2,844.24               -                         6.53                       1.06                       0.53                       8.12                       

Gulf Region -                           6.00                         25.28                       -                         407.46                   -                         0.47                       0.23                       0.09                       0.79                       
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1.00                         1.00                         -                         26.03                     -                         -                         -                         -                         0.03                       
Total 408.13                     768.51                     1,176.63                  17,515.52             25,115.99             -                         42.04                     39.65                     4.51                       86.23                     

Alternative 4

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 3.85                         564.99                     568.65                     448.45                   5,703.77               -                         9.15                       1.29                       0.68                       11.12                     
Appalachian Basin 231.41                     142.33                     353.12                     11,265.51             19,675.60             -                         23.49                     39.84                     2.90                       66.22                     

Illinois Basin 67.80                       32.60                       100.37                     2,356.76               5,084.21               -                         7.19                       6.02                       0.95                       14.16                     
Colorado Plateau 53.37                       33.00                       86.37                       1,209.65               2,844.24               -                         6.16                       1.00                       0.50                       7.66                       

Gulf Region -                           45.37                       65.98                       -                         3,081.24               -                         3.56                       1.70                       0.67                       5.94                       
Other Western Interior 0.46                         1.48                         1.94                         9.86                       395.60                   -                         0.61                       0.25                       0.04                       0.90                       

Northwest -                           1.55                         1.55                         -                         40.34                     -                         -                         -                         -                         0.04                       
Total 356.86                     821.12                     1,177.99                  15,290.23             36,825.00             -                         50.15                     50.10                     5.74                       106.04                   

Alternative 5

Region Underground Surface Total Underground Surface Ephemeral * Intermittent Perennial Other Total

Northern Rocky Mountains and Great Plains 4.22                         619.26                     622.71                     491.53                   6,251.72               -                         10.03                     1.41                       0.75                       12.19                     
Appalachian Basin 232.14                     109.83                     321.36                     11,301.44             15,182.82             -                         20.10                     34.10                     2.48                       56.68                     

Illinois Basin 74.31                       27.00                       101.22                     2,583.16               4,211.36               -                         6.56                       5.50                       0.86                       12.93                     
Colorado Plateau 55.37                       33.00                       88.37                       1,254.98               2,844.24               -                         6.23                       1.01                       0.51                       7.75                       

Gulf Region -                           33.67                       54.28                       -                         2,286.55               -                         2.64                       1.26                       0.50                       4.41                       
Other Western Interior -                           -                           -                           -                         -                         -                         -                         -                         -                         -                         

Northwest -                           1.00                         1.00                         -                         26.03                     -                         -                         -                         -                         0.03                       
Total 365.95                     823.00                     1,188.95                  15,631.11             30,802.72             -                         45.57                     43.28                     5.10                       93.98                     

Final Production (MMton/yr) Affected Stream Length (mi/yr)

Regional Impacts
All Alternatives

Affected  Acreage (ac/yr)

Affected Stream Length (mi/yr)

Final Production (MMton/yr)

Final Production (MMton/yr)

Affected Stream Length (mi/yr)

Affected  Acreage (ac/yr) Affected Stream Length (mi/yr)

Current Production (MMton/yr) Affected  Acreage (ac/yr)

Affected  Acreage (ac/yr)Final Production (MMton/yr)

Affected  Acreage (ac/yr) Affected Stream Length (mi/yr)



From: Edmundo Laporte
To: "Donald Iannone"
Cc: "John Maxwell"; "J. Steven Gardner"; Jenkins, Josh; Shortelle, Ann; "John Morgan"; 

"dmynear@engrservices.com"; jbaird@engrservices.com
Subject: RE: Metrics
Date: Wednesday, December 29, 2010 9:47:37 AM

Don:
 
These are the main sources:
 

1.       Coal production (baseline): EIA 2008 Annual Coal Production (www.eia.doe.gov )
2.       Energy Content (Calorific Power): EIA 2008 Annual Coal Production (www.eia.doe.gov )
3.       Permitted Areas Associated with Underground Mining: Phone calls to individual state 

regulators and OSM Web Page (www.osmre.gov )
4.       Weighted Average Coal Thickness: EIA-7A, "Coal Production and Preparation Report." 

(www.eia.doe.gov )
5.       Stream Densities: from GIS Analysis of Coal Producing Regions on Data from the National 

Hydrography Dataset (http://nhd.usgs.gov/data.html)
 
The transmitted table summarizes the analysis (as of today) undertaken by the mining team (ECSI-
Morgan Worldwide).
 
Regards,
 
Edmundo
 
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 
From: Donald Iannone [mailto:diannone@ix.netcom.com] 
Sent: Wednesday, December 29, 2010 9:33 AM
To: Edmundo Laporte
Cc: John Maxwell; J. Steven Gardner; Josh Jenkins; Ann Shortelle; John Morgan
Subject: Re: Metrics
 
Hi Edmundo,
 
This is very helpful to the RIA. 
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Do you have a list of the primary data sources used? For example, U.S. EIA published data on 
production? USGS? OSM data? I think that is something OSM will look for in the RIA's use of this 
information.
 
Thank you.
 
Don
 
 
On Dec 29, 2010, at 9:25 AM, Edmundo Laporte wrote:

John:
 
Please find herewith attached the impact summary table with tons, acreage and stream miles for 
all alternatives.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or 
other materials attached hereto are privileged and confidential 
communications intended solely for the receipt, use, benefit, and 
information of the intended recipient, and is furthermore the private 
property of ECSI, LLC and Engineering Consulting Services, Inc. If you are 
not the intended recipient, you are hereby notified that review, disclosure, 
copying, distribution, or the taking of action in reliance to the contents of 
this electronic mail and any documents or other materials attached hereto 
is strictly prohibited, and may result in legal liability on your part. If you 
have received this electronic mail in error, please notify the sender and 
Engineering Consulting Services, Inc. immediately to arrange for its 

x-msg://23/elaporte@engrservices.com
http://www.engrservices.com/


destruction or you may return this electronic mail to us. 

If this electronic mail and any documents and materials attached hereto 
relate to any government project or contract, the electronic mail and said 
attachments are considered to be *FOR OFFICIAL USE ONLY AND ARE 
DELIBERATIVE PROCESS MATERIALS*. <Summary of Regional 
Impacts (All Alternatives).xlsx>
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other 
materials attached hereto are privileged and confidential communications intended 
solely for the receipt, use, benefit, and information of the intended recipient, and is 
furthermore the private property of ECSI, LLC and Engineering Consulting Services, 
Inc. If you are not the intended recipient, you are hereby notified that review, 
disclosure, copying, distribution, or the taking of action in reliance to the contents of 
this electronic mail and any documents or other materials attached hereto is strictly 
prohibited, and may result in legal liability on your part. If you have received this 
electronic mail in error, please notify the sender and Engineering Consulting 
Services, Inc. immediately to arrange for its destruction or you may return this 
electronic mail to us. 

If this electronic mail and any documents and materials attached hereto relate to 
any government project or contract, the electronic mail and said attachments are 
considered to be *FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE 
PROCESS MATERIALS*.



From: Edmundo Laporte
To: Jenkins, Josh
Cc: John Maxwell; "rsinger@ene.com"; Shortelle, Ann; "J. Steven Gardner"; "Joe Zaluski"; "Jeff Baird"; "Mike

Stanwood"; "Donald Iannone"; "John Morgan"; "Doug Mynear"; "ledmondson@morganworldwide.com"
Subject: Lost Production and Percentage Reduction
Date: Friday, December 03, 2010 4:53:34 PM
Attachments: Lost Production (Tons and Percentage Reduction).xlsx

Josh:
 
As requested, please find herewith attached an additional spreadsheet indicating the estimated
coal losses (as per the previously circulated model) and their corresponding percentage as
compared with the baseline production.
 
Regards,
 
Edmundo
 
Edmundo J. Laporte, P.E.
Vice President / Director of Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other
materials attached hereto are privileged and confidential communications intended
solely for the receipt, use, benefit, and information of the intended recipient, and is
furthermore the private property of ECSI, LLC and Engineering Consulting Services,
Inc. If you are not the intended recipient, you are hereby notified that review,
disclosure, copying, distribution, or the taking of action in reliance to the contents of
this electronic mail and any documents or other materials attached hereto is strictly
prohibited, and may result in legal liability on your part. If you have received this
electronic mail in error, please notify the sender and Engineering Consulting
Services, Inc. immediately to arrange for its destruction or you may return this
electronic mail to us. 

If this electronic mail and any documents and materials attached hereto relate to
any government project or contract, the electronic mail and said attachments are
considered to be *FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE
PROCESS MATERIALS*.
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Lost Prod (Tons & %)

		Alternative 1 (Baseline Data)



				Production (Million Short Tons)

		Region		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		3.67		538.39		542.06

		Appalachian Basin		220.23		149.38		369.61

		Illinois Basin		64.61		34.27		98.88

		Colorado Plateau		55.78		34.28		90.06

		Gulf Region		12.28		54.10		66.38

		Other Western Interior		0.44		1.50		1.94

		Northwest		- 0		1.48		1.48

		Total		357.01		813.39		1,170.40

		Alternative 2 (Hypothetical)



				Lost Production (Million Short Tons)						Lost Production (%)

		Region		Underground		Surface		Total		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		0.00%		100.00%		99.32%

		Appalachian Basin		- 0		149.38		149.38		0.00%		100.00%		40.41%

		Illinois Basin		- 0		34.27		34.27		0.00%		100.00%		34.66%

		Colorado Plateau		- 0		34.28		34.28		0.00%		100.00%		38.07%

		Gulf Region		0.00		54.10		54.10		0.02%		100.00%		81.50%

		Other Western Interior		0.44		1.50		1.94		100.00%		100.00%		100.00%

		Northwest		- 0		1.48		1.48		0.00%		100.00%		100.00%

		Total		0.44		813.39		813.83		0.12%		100.00%		69.53%

		Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)																								- 0



				Lost Production (Million Short Tons)						Lost Production (%)

		Region		Underground		Surface		Total		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		538.39		538.39		0.00%		100.00%		99.32%

		Appalachian Basin		- 0		149.38		149.38		0.00%		100.00%		40.41%

		Illinois Basin		- 0		34.27		34.27		0.00%		100.00%		34.66%

		Colorado Plateau		- 0		34.28		34.28		0.00%		100.00%		38.07%

		Gulf Region		0.00		54.10		54.10		0.02%		100.00%		81.50%

		Other Western Interior		0.44		1.50		1.94		100.00%		100.00%		100.00%

		Northwest		- 0		1.48		1.48		0.00%		100.00%		100.00%

		Total		0.44		813.39		813.83		0.12%		100.00%		69.53%

		Alternative 3



				Lost Production (Million Short Tons)						Lost Production (%)

		Region		Underground		Surface		Total		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		0.00%		0.00%		0.00%

		Appalachian Basin		- 0		72.88		72.88		0.00%		48.79%		19.72%

		Illinois Basin		- 0		8.27		8.27		0.00%		24.12%		8.36%

		Colorado Plateau		- 0		1.28		1.28		0.00%		3.74%		1.42%

		Gulf Region		0.00		41.10		41.10		0.02%		75.97%		61.92%

		Other Western Interior		0.44		1.50		1.94		100.00%		100.00%		100.00%

		Northwest		- 0		0.48		0.48		0.00%		32.30%		32.30%

		Total		0.44		125.50		125.94		0.12%		15.43%		10.76%

		Alternative 4



				Lost Production (Million Short Tons)						Lost Production (%)

		Region		Underground		Surface		Total		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		0.00%		0.00%		0.00%

		Appalachian Basin		1.11		15.38		16.48		0.50%		10.29%		4.46%

		Illinois Basin		- 0		1.67		1.67		0.00%		4.87%		1.69%

		Colorado Plateau		2.41		1.28		3.69		4.32%		3.74%		4.10%

		Gulf Region		0.00		0.40		0.40		0.02%		0.73%		0.60%

		Other Western Interior		- 0		0.02		0.02		0.00%		1.53%		1.19%

		Northwest		- 0		- 0		- 0		0.00%		0.00%		0.00%

		Total		3.52		18.75		22.27		0.99%		2.31%		1.90%

		Alternative 5



				Lost Production (Million Short Tons)						Lost Production (%)

		Region		Underground		Surface		Total		Underground		Surface		Total

		Northern Rocky Mountains and Great Plains		- 0		- 0		- 0		0.00%		0.00%		0.00%

		Appalachian Basin		0.37		47.88		48.24		0.17%		32.05%		13.05%

		Illinois Basin		- 0		7.27		7.27		0.00%		21.20%		7.35%

		Colorado Plateau		0.41		1.28		1.69		0.74%		3.74%		1.88%

		Gulf Region		0.00		12.10		12.10		0.02%		22.36%		18.23%

		Other Western Interior		0.44		1.50		1.94		100.00%		100.00%		100.00%

		Northwest		- 0		0.48		0.48		0.00%		32.30%		32.30%

		Total		1.22		70.50		71.72		0.34%		8.67%		6.13%
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Alternative 1 (Baseline Data)

Region Underground Surface Total

Northern Rocky Mountains and Great Plains 3.67                           538.39                      542.06                      
Appalachian Basin 220.23                      149.38                      369.61                      

Illinois Basin 64.61                         34.27                         98.88                         
Colorado Plateau 55.78                         34.28                         90.06                         

Gulf Region 12.28                         54.10                         66.38                         
Other Western Interior 0.44                           1.50                           1.94                           

Northwest -                             1.48                           1.48                           
Total 357.01                      813.39                      1,170.40                   

Alternative 2 (Hypothetical)

Region Underground Surface Total Underground Surface Total

Northern Rocky Mountains and Great Plains -                             538.39                      538.39                      0.00% 100.00% 99.32%
Appalachian Basin -                             149.38                      149.38                      0.00% 100.00% 40.41%

Illinois Basin -                             34.27                         34.27                         0.00% 100.00% 34.66%
Colorado Plateau -                             34.28                         34.28                         0.00% 100.00% 38.07%

Gulf Region 0.00                           54.10                         54.10                         0.02% 100.00% 81.50%
Other Western Interior 0.44                           1.50                           1.94                           100.00% 100.00% 100.00%

Northwest -                             1.48                           1.48                           0.00% 100.00% 100.00%
Total 0.44                           813.39                      813.83                      0.12% 100.00% 69.53%

Alternative 2 (25% Increase in current UG Mining Production in unaffected areas)

Region Underground Surface Total Underground Surface Total

Northern Rocky Mountains and Great Plains -                             538.39                      538.39                      0.00% 100.00% 99.32%
Appalachian Basin -                             149.38                      149.38                      0.00% 100.00% 40.41%

Illinois Basin -                             34.27                         34.27                         0.00% 100.00% 34.66%
Colorado Plateau -                             34.28                         34.28                         0.00% 100.00% 38.07%

Gulf Region 0.00                           54.10                         54.10                         0.02% 100.00% 81.50%
Other Western Interior 0.44                           1.50                           1.94                           100.00% 100.00% 100.00%

Northwest -                             1.48                           1.48                           0.00% 100.00% 100.00%
Total 0.44                           813.39                      813.83                      0.12% 100.00% 69.53%

Alternative 3

Region Underground Surface Total Underground Surface Total

Northern Rocky Mountains and Great Plains -                             -                             -                             0.00% 0.00% 0.00%
Appalachian Basin -                             72.88                         72.88                         0.00% 48.79% 19.72%

Illinois Basin -                             8.27                           8.27                           0.00% 24.12% 8.36%
Colorado Plateau -                             1.28                           1.28                           0.00% 3.74% 1.42%

Gulf Region 0.00                           41.10                         41.10                         0.02% 75.97% 61.92%
Other Western Interior 0.44                           1.50                           1.94                           100.00% 100.00% 100.00%

Northwest -                             0.48                           0.48                           0.00% 32.30% 32.30%
Total 0.44                           125.50                      125.94                      0.12% 15.43% 10.76%

Alternative 4

Region Underground Surface Total Underground Surface Total

Northern Rocky Mountains and Great Plains -                             -                             -                             0.00% 0.00% 0.00%
Appalachian Basin 1.11                           15.38                         16.48                         0.50% 10.29% 4.46%

Illinois Basin -                             1.67                           1.67                           0.00% 4.87% 1.69%
Colorado Plateau 2.41                           1.28                           3.69                           4.32% 3.74% 4.10%

Gulf Region 0.00                           0.40                           0.40                           0.02% 0.73% 0.60%
Other Western Interior -                             0.02                           0.02                           0.00% 1.53% 1.19%

Northwest -                             -                             -                             0.00% 0.00% 0.00%
Total 3.52                           18.75                         22.27                         0.99% 2.31% 1.90%

Alternative 5

Region Underground Surface Total Underground Surface Total

Northern Rocky Mountains and Great Plains -                             -                             -                             0.00% 0.00% 0.00%
Appalachian Basin 0.37                           47.88                         48.25                         0.17% 32.05% 13.05%

Illinois Basin -                             7.27                           7.27                           0.00% 21.20% 7.35%
Colorado Plateau 0.41                           1.28                           1.69                           0.74% 3.74% 1.88%

Gulf Region 0.00                           12.10                         12.10                         0.02% 22.36% 18.23%
Other Western Interior 0.44                           1.50                           1.94                           100.00% 100.00% 100.00%

Northwest -                             0.48                           0.48                           0.00% 32.30% 32.30%
Total 1.22                           70.50                         71.72                         0.34% 8.67% 6.13%

Lost Production (%)

Production (Million Short Tons)

Lost Production (Million Short Tons)

Lost Production (%)

Lost Production (%)

Lost Production (%)

Lost Production (%)

Lost Production (Million Short Tons)

Lost Production (Million Short Tons)

Lost Production (Million Short Tons)

Lost Production (Million Short Tons)



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Bibb Amphibians Ambystoma tigrinum Tiger Salamander  G5  S3 http://www.alnhp.org/query_results.

AL Bibb Amphibians
Desmognathus 
monticola

Seal Salamander  G5  S5  SP4
http://www.alnhp.org/query_results.
php

AL Bibb Birds Aimophila aestivalis Bachman's Sparrow  G3  S3  P2
http://www.alnhp.org/query_results.
php

AL Bibb Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Bibb Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Bibb Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Bibb Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Bibb Birds Mycteria americana Wood Stork  G4  S2N LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Bibb Birds Picoides borealis
Red-cockaded 
Woodpecker

 G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Crustaceans
Cambarus 
ludovicianus

Painted Devil Crayfish  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Crustaceans
Orconectes 
chickasawae

Chickasaw Crayfish  G5  S2  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Acipenser 
oxyrinchus desotoi

Gulf Sturgeon  G3T2  S1 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Alosa alabamae Alabama Shad  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Crystallaria asprella Crystal Darter  G3  S3  SP
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Bibb Fish Cycleptus elongatus Blue Sucker  G3G4  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Cycleptus 
meridionalis

Southeastern Blue Sucker  G3G4  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish Cyprinella caerulea Blue Shiner  G2  S1 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Etheostoma histrio Harlequin Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish Etheostoma zonifer Backwater Darter  G3G4  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish Fundulus blaire
Western Starhead 
Topminnow

 G4  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish Hiodon tergisus Mooneye  G5  S3S4
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Hybognathus 
nuchalis

Mississippi Silvery 
Minnow

 G5  S4
http://www.alnhp.org/query_results.
php

AL Bibb Fish Notorus mocturnus Freckled Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish Notropis cahabae Cahaba Shiner  G2  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Notropis 
uranoscopus

Skygazer Shiner  G3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Noturus munitus Frecklebelly Madtom  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Percina aurolineata Goldline Darter  G2  S1 LT  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Fish Percina brevicauda Coal Darter  G2  S2  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish Percina lenticula Freckled Darter  G2  S2S3
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Bibb Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Pteronotropis 
welaka

Bluenose Shiner  G3G4  S2  P2
http://www.alnhp.org/query_results.
php

AL Bibb Fish
Scaphirhynchus 
suttkusi

Alabama Sturgeon G1 S1 LE SP P1 http://www.fws.gov/endangered/

AL Bibb Insects Agapetus hessi Caddisfly  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Agapetus tomus A Caddisfly  G5  S1S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Agrypnia vestita Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Banksiola 
concatenata

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Brachycentrus 
numerosus

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Ceraclea resurgens Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Cheumatopsyche 
bibbensis

Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Cheumatopsyche ela A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Cheumatopsyche 
gracilis

A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Dibusa angata A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Hydropsyche demora A Caddisfly  G3G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Hydropsyche hageni A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Federal 
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State Status
State 
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AL Bibb Insects
Hydropsyche 
incommoda

A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Hydropsyche 
scalaris

A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Hydroptila 
grandiosa

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Hydroptila patriciae Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Macrostemum 
zebratum

A Caddisfly  G5  S1S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Matrioptila jeanae A Caddisfly  G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Neonympha 
mitchellii

Mitchell's Satyr  G1G2  S1S2 LE  SP
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Nyctiophylax 
moestus

A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Oecetis morsei Caddisfly  G2G3  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects
Pycnopsyche 
scabripennis

A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Insects Rhyacophila formosa Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Setodes guttatus Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Insects Stactobiella cahaba Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Mammals Myotis grisescens Gray Bat  G3T2  S2N LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Mammals Myotis sodalis Indiana Bat  G2G3  S2N LE  SP  P1
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Federal 
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AL Bibb Mammals Ursus americanus Black Bear  G5T2  S2  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Clappia cahabensis Cahaba Pebblesnail  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia ampla Ample Elimia  G1  S1  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia annettae Lilyshoals Elimia  G1  S1  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia cahawbensis Cahaba Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia clara Riffle Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia cochliaris Cockle Elimia  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia showalteri Compact Elimia  G1Q  S1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia varians Puzzle Elimia  G2Q  S2  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Elimia variata Squat Elimia  G2Q  S2  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Bibb Molluscs
Epioblasma 
metastriata

Upland Combshell  GH  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Bibb Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Bibb Molluscs Hamiota altilis Finelined Pocketbook  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
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Citation (URL)

AL Bibb Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Lasmigona 
alabamensis

Alabama Heelsplitter  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Lasmigona 
alabamensis

Alabama Heelsplitter  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Leptoxis ampla Round Rocksnail  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Lepyrium showalteri Flat Pebblesnail  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Ligumia recta Black Sandshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Lioplax 
cyclostomaformis

Cylindrical Lioplax  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Medionidus parvulus Coosa Moccasinshell  G1Q  SX LE  SP  EX
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Obovaria 
jacksoniana

Southern hickorynut  G2  S2  PS
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Obovaria unicolor Alabama Hickorynut  G3  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Ptychobranchus 
foremanianus

Rayed Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1 http://www.fws.gov/endangered/

AL Bibb Molluscs Quadrula metanevra Monkeyface  G4  S3  PS
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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State 
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AL Bibb Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Bibb Molluscs Rhodacme elatior Domed Ancylid  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Strophitus 
connasaugaensis

Alabama CreekMussel  G3  S3  PS  P2
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Toxolasma 
corvunculus

Southern Purple Lilliput  G1  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs
Truncilla 
donaciformis

Fawnsfoot  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Bibb Molluscs Villosa nebulosa Alabama Rainbow  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Bibb Reptiles Eumeces anthracinus Coal Skink  G5  S3  P2
http://www.alnhp.org/query_results.
php

AL Bibb Reptiles
Graptemys nigrinoda 
nigrinoda

Black-knobbed Sawback  G3T3Q  S3  SP
http://www.alnhp.org/query_results.
php

AL Bibb Reptiles Graptemys pulchra Alabama Map Turtle  G4  S3  SP
http://www.alnhp.org/query_results.
php

AL Bibb Reptiles
Lampropeltis 
calligaster 
rhombomaculata

Mole Kingsnake  G5T5  S3
http://www.alnhp.org/query_results.
php

AL Bibb Reptiles Micrurus fulvius Eastern Coral Snake  G5  S3  P2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Arabis georgiana Georgia Rock-cress  G1  S1 C
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Asplenium ruta-
muraria

Wall Rue Spleenwort  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Astrolepis x 
integerrima

Hybrid Cloak Fern  HYB  S1
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Federal 
Status
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State 
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Citation (URL)

AL Bibb Vascular Plants Baptisia australis Blue Wild Indigo  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Baptisia megacarpa Apalachicola Wild Indigo  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Callirhoe alcaeoides Clustered Poppy-mallow  G5?  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Carex eburnea Ebony Sedge  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Carex 
impressinervia

Impressed-nerved Sedge  G2  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Castilleja kraliana Cahaba Paintbrush  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Corallorhiza 
wisteriana

Spring Coralroot  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Coreopsis 
grandiflora var 
inclinata

Ketona Tickseed  G5T2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Croomia pauciflora Croomia  G3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Croton alabamensis 
var. alabamensis

Alabama Croton  G3T3  S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Dalea cahaba Cahaba Prairie Clover  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Enemion biternatum False Rue-anemone  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Erigeron strigosus 
var. dolomiticola

Cahaba Daisy Fleabane  G5T2?  S2?
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Rank
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AL Bibb Vascular Plants
Hexastylis 
shuttleworthii var. 
harperi

Harper's Wild Ginger  G4T3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Hymenocallis 
coronaria

Shoals Spider-lily  G2Q  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Hypericum 
nudiflorum

Pretty St. John's-wort  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Isoetes butleri Butler's Quillwort  G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Isotria verticillata Large Whorled Pogonia  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Jamesianthus 
alabamensis

Jamesianthus  G3  S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Lathyrus venosus Smooth Veiny Peavine  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Leavenworthia 
exigua var. lutea

Pasture Glade-cress  G4T1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Leavenworthia 
uniflora

Michaux Leavenworthia  G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Leptopus 
phyllanthoides

Maidenbush  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Liatris cylindracea Slender Blazing-star  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Liatris oligocephala Cahaba Torch  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Marshallia mohrii Mohr's Barbara's Buttons  G3  S3 LT
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Melanthium 
latifolium

Broadleaf Bunchflower  G5  S1
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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AL Bibb Vascular Plants Melanthium woodii Wood's False Hellebore  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Mirabilis albida Pale Umbrella-wort  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Neviusia 
alabamensis

Alabama Snow-wreath  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Onosmodium 
decipiens

Alabama Marbleseed  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Ophioglossum 
engelmannii

Limestone Adder's-
tongue

 G5  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Orobanche uniflora One-flowered Broomrape  G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Pachysandra 
procumbens

Allegheny-spurge  G4G5  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Parnassia 
grandifolia

Large-leaved Grass-of-
parnassus

 G3  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Paronychia virginica Yellow Nail-wort  G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Phlox pulchra Wherry's Phlox  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Plantago cordata Heart-leaved Plantain  G4  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Polymnia laevigata Tennessee Leafcup  G3  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Ponthieva racemosa Shadow-witch Orchid  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Quercus arkansana Arkansas Oak  G3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Rhynchospora 
capillacea

Horned Beakrush  G4  S1
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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AL Bibb Vascular Plants
Rhynchospora 
thornei

Thorne's Beakrush  G3  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Rudbeckia mollis Soft-hair Coneflower  G3G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Rudbeckia triloba 
var. pinnatiloba

Pinnate-lobed Black-eyed 
Susan

 G5T3  S2S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Schisandra glabra Bay Starvine  G3  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Schoenolirion 
croceum

Yellow Sunnybell  G4  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Scutellaria 
alabamensis

Alabama Skullcap  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Sedum nevii Nevius' Stonecrop  G3  S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Silene caroliniana 
ssp. wherryi

Wherry's Catchfly  G5T2T4Q S1S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Silene regia Royal Catchfly  G3  S2?
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Silphium glutinosum Sticky Rosinweed  G2  S2
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Solanum carolinense 
var. hirsutum

Horse-nettle  G5T1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Spigelia 
gentianoides var. 
alabamensis

Gentian Pinkroot  G1T1  S1 LE
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Spiranthes lucida Shining Ladies'-tresses  G5  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Stewartia 
malacodendron

Silky Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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AL Bibb Vascular Plants
Symphyotrichum 
georgianum

Georgia Aster  G2G3  S2S3 C
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Thelypteris ovata Ovate Marsh Fern  G3G5  S3
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Veronicastrum 
virginicum

Culver's Root  G4  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Xyris spathifolia A Yellow-eyed Grass  G1  S1
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants Xyris tennesseensis
Tennessee Yellow-eyed 
Grass

 G2  S1 LE
http://www.alnhp.org/query_results.
php

AL Bibb Vascular Plants
Zanthoxylum 
americanum

Northern Prickley Ash  G5  S1
http://www.alnhp.org/query_results.
php

AL Cullman Amphibians Ambystoma tigrinum Tiger Salamander  G5  S3
http://www.alnhp.org/query_results.
php

AL Cullman Amphibians Desmognathus ocoee
Mountain Dusky 
Salamander

 G5  S2
http://www.alnhp.org/query_results.
php

AL Cullman Amphibians
Necturus 
alabamensis

Black Warrior Waterdog  G2  S2 C  P2
http://www.alnhp.org/query_results.
php

AL Cullman Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Cullman Birds Corvus corax Common Raven  G5  SX  EX
http://www.alnhp.org/query_results.
php

AL Cullman Birds Dendroica cerulea Cerulean Warbler  G4  S1B  P1
http://www.alnhp.org/query_results.
php

AL Cullman Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Cullman Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Cullman Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Cullman Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Cullman Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Cullman Birds Thryomanes bewickii Bewick's Wren  G5  SHB,S1N  SP  P1
http://www.alnhp.org/query_results.
php

AL Cullman Birds Tyto alba Barn-owl  G5  S3
http://www.alnhp.org/query_results.
php

AL Cullman Fish Etheostoma bellator Warrior Darter  G2  S2
http://www.alnhp.org/query_results.
php

AL Cullman Mammals Sylvilagus obscurus Appalachian Cottontail  G4  S1  P2
http://www.alnhp.org/query_results.
php

AL Cullman Mammals Ursus americanus Black Bear  G5T2  S2  P1
http://www.alnhp.org/query_results.
php

AL Cullman Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Cullman Molluscs
Epioblasma 
metastriata

Upland Combshell  GH  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Cullman Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Cullman Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Cullman Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Cullman Molluscs
Pleurobema 
rubellum

Dark Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Cullman Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Cullman Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Cullman Molluscs
Toxolasma 
corvunculus

Southern Purple Lilliput  G1  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Cullman Reptiles
Graptemys 
geographica

Common Map Turtle  G5  S3
http://www.alnhp.org/query_results.
php

AL Cullman Reptiles
Sternotherus 
depressus

Flattened Musk Turtle  G2  S2 LT  SP6  P2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Fothergilla major Mountain Witch-alder  G3  S2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants
Hymenocallis 
coronaria

Shoals Spider-lily  G2Q  S2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Marshallia mohrii Mohr's Barbara's Buttons  G3  S3 LT
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants
Monotropsis odorata 
var. odorata

Sweet Pinesap  G3T?  S1
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Orobanche uniflora One-flowered Broomrape  G5  S2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants
Polygonella 
americana

Southern Jointweed  G5  S1
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Ptilimnium nodosum Harperella  G2  S1 LE
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants
Scutellaria 
alabamensis

Alabama Skullcap  G2  S2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants
Selaginella arenicola 
ssp. riddellii

Riddell's Spikemoss  G4T4  S2
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Stewartia ovata Mountain Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Cullman Vascular Plants Trillium sessile Toadshade  G4G5  S2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Fayette Birds Aimophila aestivalis Bachman's Sparrow G3 S3 P2 
http://www.alnhp.org/query_results.
php

AL Fayette Birds 
Ammodramus 
savannarum Grasshopper Sparrow G5 S3 

http://www.alnhp.org/query_results.
php

AL Fayette Birds 
Helmitheros 
vermivorum Worm-eating Warbler G5 S3B P2 

http://www.alnhp.org/query_results.
php

AL Fayette Birds 
Limnothylpis 
swainsonii Swainson's Warbler G4 S3B 

http://www.alnhp.org/query_results.
php

AL Fayette Fish Etheostoma histrio Harlequin Darter G5 S3 
http://www.alnhp.org/query_results.
php

AL Fayette Fish
Hybognathus 
nuchalis 

Mississippi Silvery 
Minnow G5 S4 

http://www.alnhp.org/query_results.
php

AL Fayette Insects Ironoquia kaskaskia Caddisfly G4G5 S1 
http://www.alnhp.org/query_results.
php

AL Fayette Insects Triaenodes dipsius 
Long Horned Casemaker 
Caddisfly G5 S1 

http://www.alnhp.org/query_results.
php

AL Fayette Mammals Ursus americanus Black Bear4 G5T2 S2 P1 
http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Anodontoides 
radiatus Rayed Creekshell G3 S3 PS 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels Hamiota perovalis Orangenacre Mucket G2 S2 LT SP P2 
http://www.alnhp.org/query_results.
php

AL Fayette Mussels Hamiota perovalis Orange-nacre Mucket G2 S2 LT SP P2 
http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Medionidus 
acutissimus Alabama Moccasinshell G2 S1 LT SP P2 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Obovaria 
jacksoniana Southern Hickorynut G2 S2 PS 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels Pleurobema furvum Dark Pigtoe G1Q S1 LE SP P1 
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Fayette Mussels 
Pleurobema 
perovatum Ovate Clubshell5 G1 S1 LE SP P1 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Pleurobema 
perovatum Ovate Clubshell G1 S1 LE SP P1 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Pleurobema 
rubellum Dark Pigtoe2 G1 S1 LE6 SP P1 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels 
Ptychobranchus 
greenii Triangular Kidneyshell G1 S1 LE SP P1 

http://www.alnhp.org/query_results.
php

AL Fayette Mussels Strophitus subvexus Southern Creekmussel G3 S3 PS 
http://www.alnhp.org/query_results.
php

AL Fayette Mussels Toxolasma parvum Lilliput G5 S3 PS 
http://www.alnhp.org/query_results.
php

AL Fayette Plants Sedum nevii Nevius' Stonecrop G3 S3 
http://www.alnhp.org/query_results.
php

AL Fayette Plants Trichomanes petersii Dwarf Filmy-fern G4G5 S2 
http://www.alnhp.org/query_results.
php

AL Fayette Reptiles 
Sternotherus 
depressus Flattened Musk Turtle2, 5 G2 S2 LT SP7 P2 

http://www.alnhp.org/query_results.
php

AL Franklin Amphibians Aneides aeneus Green Salamander  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Franklin Amphibians
Cryptobranchus 
alleganiensis

Hellbender  G3G4  S2  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Chondestes 
grammacus

Lark Sparrow  G5  S3B
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Franklin Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Birds
Haliaeetus 
leucocephalus

Bald Eagle  G5  S3B BGEPA  SP
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Franklin Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Franklin Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Franklin Birds Thryomanes bewickii Bewick's Wren  G5  SHB,S1N  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Birds Tyrannus forficatus Scissor-tailed Flycatcher  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Birds Tyto alba Barn-owl  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Etheostoma 
blennioides

Greenside Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Etheostoma 
flabellare

Fantail Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Etheostoma histrio Harlequin Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Etheostoma jessiae Blueside Darter  G4Q  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Etheostoma 
kennicotti

Stripetail Darter  G4G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Etheostoma 
rufilineatum

Redline Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Etheostoma 
simoterum

Snubnose Darter  G5  S3
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Fish
Etheostoma sp. cf. 
zonistium

Blueface Darter  G1G2  S1  P2
http://www.alnhp.org/query_results.
php

AL Franklin Fish Fundulus catenatus Northern Studfish  G5  S3S4
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Hybognathus 
nuchalis

Mississippi Silvery 
Minnow

 G5  S4
http://www.alnhp.org/query_results.
php

AL Franklin Fish Hybopsis amblops Bigeye Chub  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Ictiobus niger Black Buffalo  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Lampetra appendix
American Brook 
Lamprey

 G4  S1
http://www.alnhp.org/query_results.
php

AL Franklin Fish Lythrurus fumeus Ribbon Shiner  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Moxostoma 
anisurum

Silver Redhorse  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Moxostoma 
breviceps

Shorthead Redhorse  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Nocomis micropogon River Chub  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Fish Notorus exilis Slender Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Notorus miurus Brindled Madtom  G5  S1  P2
http://www.alnhp.org/query_results.
php

AL Franklin Fish Notorus mocturnus Freckled Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish Notropis boops Bigeye Shiner  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Fish Notropis micropteryx Highland Shiner  G5  S2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Fish Notropis wickliffi Channel Shiner  G5  S1
http://www.alnhp.org/query_results.
php

AL Franklin Fish Percina evides Gilt Darter  G4  S2  P2
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Percina 
phoxocephala

Slenderhead Darter  G5  S2  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Phenacobius 
mirabilis

Suckermouth Minnow  G5  S1  P1
http://www.alnhp.org/query_results.
php

AL Franklin Fish
Phoxinus 
erythrogaster

Southern Redbelly Dace  G5  S3
http://www.alnhp.org/query_results.
php

AL Franklin Insects Agarodes stannardi
Stannard's Agarodes 
Caddisfly

 G2G3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Insects
Pseudanophthalmus 
lodingi

A Ground Beetle  G1G2  S1S2
http://www.alnhp.org/query_results.
php

AL Franklin Mammals Myotis grisescens Gray Bat  G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Mammals
Myotis 
septentrionalis

Northern Myotis  G4  S2  P2
http://www.alnhp.org/query_results.
php

AL Franklin Mammals Myotis sodalis Indiana Bat  G2G3  S2N LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Alasmidonta 
marginata

Elktoe5  G4  S1  PS  EX
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Epioblasma 
brevidens

Cumberlandian 
Combshell

 G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Epioblasma 
capsaeformis

Oyster Mussel  G1  SX LE  SP  EXCAU
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Franklin Molluscs
Epioblasma 
metastriata

Upland Combshell GH SX LE SP SX http://www.fws.gov/endangered/

AL Franklin Molluscs Epioblasma triquetra Snuffbox  G3  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Franklin Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Franklin Molluscs Lampsilis fasciola Wavyrayed Lampmussel  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Lampsilis ovata Pocketbook5  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Lampsilis virescens Alabama Lampmussel  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Lasmigona 
complanata

White Heelsplitter  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Lasmigona costata Flutedshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Obovaria 
subrotunda

Round Hickorynut5  G4  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Pleurobema 
oviforme

Tennessee Clubshell  G2G3  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Pleuronaia 
barnesiana

Tennessee Pigtoe5  G2G3  S1  PS  P2
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Pleuronaia 
dolabelloides

Slabside Pearlymussel  G2  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell  G4G5  S2  PS  P1
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot5  G3G4T3  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Franklin Molluscs Strophitus undulatus Creeper5  G5  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Toxolasma lividum Purple Lilliput  G3  S2  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Truncilla 
donaciformis

Fawnsfoot5  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Truncilla truncata Deertoe5  G5  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs Villosa iris Rainbow  G5Q  S2  PS
http://www.alnhp.org/query_results.
php

AL Franklin Molluscs
Villosa 
vanuxemensis

Mountain Creekshell  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Franklin Reptiles
Macrochelys 
temminckii

Alligator Snapping Turtle  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Boykinia aconitifolia Brook Saxifrage  G4  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Crataegus triflora Three-flowered Hawthorn  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Cuscuta harperi Harper's Dodder  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Dalea foliosa Leafy Prairie Clover  G2G3  S1 LE
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Dalea gattingeri Gattinger's Prairie Clover  G3G4  S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Delphinium 
alabamicum

Alabama Larkspur  G2  S2
http://www.alnhp.org/query_results.
php
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Franklin Vascular Plants
Eriogonum 
longifolium var. 
harperi

Harper's Umbrella Plant  G4T2  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Erythronium 
albidum

White Trout Lily  G5  S1S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Fothergilla major Mountain Witch-alder  G3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Frasera 
caroliniensis

Carolina Gentian  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Helianthus eggertii Eggert's Sunflower  G3  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Huperzia lucidula Shining Clubmoss  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Huperzia porophila Rock Clubmoss  G4  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Hydrastis canadensis Golden Seal  G4  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Hymenophyllum 
tayloriae

Gorge Filmy Fern  G2  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Isoetes butleri Butler's Quillwort  G4  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Jamesianthus 
alabamensis

Jamesianthus  G3  S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Leavenworthia 
alabamica

Alabama Glade-cress  G2  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Lesquerella lyrata Lyrate Bladderpod  G1  S1 LT
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Linum sulcatum var. 
harperi

Harper's Grooved-yellow 
Flax

 G5T2  S1
http://www.alnhp.org/query_results.
php
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Status

State Status
State 
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AL Franklin Vascular Plants Mirabilis albida Pale Umbrella-wort  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Muhlenbergia 
sobolifera

Cliff Muhly  G5  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Onosmodium molle 
ssp. molle

Soft False Gromwell  G4G5T3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Ophioglossum 
engelmannii

Limestone Adder's-
tongue

 G5  S2S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Pachysandra 
procumbens

Allegheny-spurge  G4G5  S2S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Pediomelum 
subacaule

Nashville Breadroot  G4  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Phemeranthus 
calcaricus

Limestone Fame-flower  G3  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Polygala senega var. 
latifolia

Seneca Snakeroot  G4G5T?  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Schoenolirion 
croceum

Yellow Sunnybell  G4  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Selaginella arenicola 
ssp. riddellii

Riddell's Spikemoss  G4T4  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Selaginella rupestris Ledge Spike-moss  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Stewartia ovata Mountain Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Thalictrum mirabile
Little Mountain 
Meadowrue

 G4?Q  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Trichomanes petersii Dwarf Filmy-fern  G4G5  S2
http://www.alnhp.org/query_results.
php
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AL Franklin Vascular Plants Trillium recurvatum Prairie Trillium  G5  S2
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants
Triosteum 
angustifolium

Yellowleaf Tinker's-weed  G5  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Viola egglestonii Eggleston's Violet  G4  S1
http://www.alnhp.org/query_results.
php

AL Franklin Vascular Plants Xyris tennesseensis
Tennessee Yellow-eyed 
Grass

 G2  S1 LE
http://www.alnhp.org/query_results.
php

AL Jackson Amphibians Aneides aeneus Green Salamander  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Jackson Amphibians Desmognathus ocoee
Mountain Dusky 
Salamander

 G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Amphibians
Gyrinophilus 
palleucus palleucus

Pale Salamander  G2G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Jackson Arachnids
Apochthonius 
russelli

A Cave Obligate 
Pseudoscorpion

 G1  S1
http://www.alnhp.org/query_results.
php

AL Jackson Arachnids Nesticus barri A Cave Obligate Spider  G3  S3
http://www.alnhp.org/query_results.
php

AL Jackson Birds Aimophila aestivalis Bachman's Sparrow  G3  S3  P2
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Birds Bonasa umbellus Ruffed Grouse  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Chondestes 
grammacus

Lark Sparrow  G5  S3B
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Coccyzus 
erythropthalmus

Black-billed Cuckoo  G5  SAB
http://www.alnhp.org/query_results.
php
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AL Jackson Birds Corvus corax Common Raven  G5  SX  EX
http://www.alnhp.org/query_results.
php

AL Jackson Birds Dendroica cerulea Cerulean Warbler  G4  S1B  P1
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Jackson Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Haliaeetus 
leucocephalus

Bald Eagle  G5  S3B BGEPA  SP
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Jackson Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Jackson Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Jackson Birds Thryomanes bewickii Bewick's Wren  G5  SHB,S1N  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Birds Tyrannus forficatus Scissor-tailed Flycatcher  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Birds Vireo solitarius Blue-headed Vireo  G5  S2B,S4N
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Cambarus distans Boxclaw Crayfish  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Cambarus hamulatus Prickly Cave Crayfish  G3  S2  P2
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

 G5  S1
http://www.alnhp.org/query_results.
php
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Citation (URL)

AL Jackson Crustaceans
Cambarus 
rusticiformes

Depression Crayfish  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Cambarus unestami Blackbarred Crayfish  G2  S1  P2
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans
Orconectes australis 
australis

Southern Cave Crayfish  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Orconectes forceps Surgeon Crayfish  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Orconectes mirus Wonderful Crayfish  G4  S3S4
http://www.alnhp.org/query_results.
php

AL Jackson Crustaceans Orconectes placidus Bigclaw Crayfish  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish Cottus bairdi Mottled Sculpin  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish Erimystax insignis Blotched Chub  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Etheostoma 
blennioides

Greenside Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Etheostoma 
flabellare

Fantail Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Etheostoma jessiae Blueside Darter  G4Q  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Etheostoma 
kennicotti

Stripetail Darter  G4G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Etheostoma 
rufilineatum

Redline Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Etheostoma 
simoterum

Snubnose Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Etheostoma zonale Banded Darter  G5  S2
http://www.alnhp.org/query_results.
php

Table G-1: Appalachian Basin - Page 26 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Jackson Fish Fundulus catenatus Northern Studfish  G5  S3S4
http://www.alnhp.org/query_results.
php

AL Jackson Fish Hybopsis amblops Bigeye Chub  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Ictiobus cyprinellus Bigmouth Buffalo  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Moxostoma 
anisurum

Silver Redhorse  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Moxostoma 
breviceps

Shorthead Redhorse  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Nocomis micropogon River Chub  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish Notorus elegans Elegant Madtom  G4  SX  EX
http://www.alnhp.org/query_results.
php

AL Jackson Fish Notropis albizonatus Palezone Shiner  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Fish Notropis boops Bigeye Shiner  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish Notropis leuciodus Tennessee Shiner  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Fish
Notropis sp. cf. 
spectrunculus

Sawfin Shiner  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Fish Notropis telescopus Telescope Shiner  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Perca flavescens Yellow Perch  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Fish Percina burtoni Blotchside Logperch  G2G3  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php
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AL Jackson Fish
Typhlichthys 
subterraneus

Southern Cavefish  G3G4  S3  SP
http://www.alnhp.org/query_results.
php

AL Jackson Insects Agapetus hessi Caddisfly  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects Agapetus spinosus Caddisfly  G2  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Hydroptila 
coweetensis

Caddisfly  G1G2  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects Hydroptila decia Caddisfly  G1Q  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects Neophylax acutus Caddisfly  G2G3  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects Neophylax securis Caddisfly  G1G2  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Insects Nyctiophylax banksi Caddisfly  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Pseudanophthalmus 
profundus

A Cave Obligate Beetle  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Ptomaphagus 
hazelae

A Cave Obligate Beetle  G1G2  SNR
http://www.alnhp.org/query_results.
php

AL Jackson Insects Ptomaphagus julius A Cave Obligate Beetle  G1G2  SNR
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Ptomaphagus 
laticornis

A Beetle  G1G2  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Ptomaphagus 
longicornis

A Cave Obligate Beetle  G3G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Ptomaphagus 
solanum

A Cave Obligate Beetle  G1  SNR
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Ptomaphagus 
torodei

A Cave Obligate Beetle  G1G2  SNR
http://www.alnhp.org/query_results.
php
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AL Jackson Insects
Ptomaphagus 
valentinei

A Beetle  G3G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Rhyacophila 
alabama

Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Jackson Insects
Somatochlora 
hineana

Hine's Emerald  G2G3  SH LE  SP
http://www.alnhp.org/query_results.
php

AL Jackson Insects Subterrochus eurous A Cave Obligate Beetle  G2G3  SNR
http://www.alnhp.org/query_results.
php

AL Jackson Insects Wormaldia shawnee Caddisfly  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

 G3G4  S2  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Mammals Myotis grisescens Gray Bat  G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Mammals Myotis sodalis Indiana Bat  G2  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Mammals Neotoma magister Allegheny Woodrat  G3G4  S3  P2
http://www.alnhp.org/query_results.
php

AL Jackson Mammals Sorex hoyi Pygmy Shrew  G5  SNR
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Actinonaias 
ligamentina

A Mucket  G5  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Actinonaias 
pectorosa

Pheasantshell  G4  SX  PS  SX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Alasmidonta 
marginata

Elktoe  G4  S1  PS  EX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Alasmidonta viridis Slippershell Mussel  G4G5  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Athearnia anthonyi Anthony Riversnail  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php
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AL Jackson Molluscs Cyprogenia stegaria Fanshell  G1Q  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Dromus dromas Dromedary Pearlymussel  G1  S1 LE  SP  EXCAU
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Elliptio dilatata Spike  G5  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Epioblasma 
brevidens

Cumberlandian 
Combshell

 G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Epioblasma 
capsaeformis

Oyster Mussel  G1  SX LE  SP  EXCAU
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Jackson Molluscs
Epioblasma 
metastriata

Upland Combshell GH SX LE SP SX http://www.fws.gov/endangered/

AL Jackson Molluscs Epioblasma triquetra Snuffbox  G3  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Fusconaia cor Shiny Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Fusconaia cuneolus Fine-rayed Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Jackson Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Jackson Molluscs
Fusconaia 
subrotunda

Longsolid  G3  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Glyphyalinia 
latebricola

Stone Glyph  G1G2  SNR
http://www.alnhp.org/query_results.
php
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AL Jackson Molluscs Lampsilis abrupta Pink Mucket  G2  S1 LE  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lampsilis fasciola Wavyrayed Lampmussel  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lampsilis ovata Pocketbook  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lampsilis virescens
Alabama Lamp Pearly 
Mussel

 G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Lasmigona 
complanata

White Heelsplitter  G5  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lasmigona costata Flutedshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lasmigona holstonia Tennessee Heelsplitter  G3  S1  PS  P2
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lemiox rimosus Birdswing PearlyMussel  G1  S1 LE  SP  EXCAU
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Leptoxis virgata Smooth Mudalia  G2  SX  EX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Ligumia recta Black Sandshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Lithasia verrucosa Varicose Rocksnail  G4Q  S3
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Medionidus 
conradicus

Cumberland 
Moccasinshell

 G3G4  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Obovaria retusa Ring Pink  G1  SH LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Obovaria 
subrotunda

Round Hickorynut  G4  S2  PS  P1
http://www.alnhp.org/query_results.
php
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AL Jackson Molluscs
Plethobasus 
cicatricosus

White wartyback  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Plethobasus 
cooperianus

Orange-foot Pimpleback  G1  SH LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Plethobasus cyphyus Sheepnose  G3  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Pleurobema clava Clubshell  G2  SX LE  SP  EX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Pleurobema 
cordatum

Ohio Pigtoe  G4  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Pleurobema 
oviforme

Tennessee Clubshell  G2G3  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Pleurobema plenum Rough Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Pleurobema rubrum Pyramid Pigtoe  G2G3  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Pleurobema sintoxia Round Pigtoe  G4G5  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Pleurocera 
corpulenta

Corpulent Hornsnail  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Pleurocera nobilis Noble Hornsnail  G2  S2
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Pleuronaia 
barnesiana

Tennessee Pigtoe  G2G3  S1  PS  P2
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Pleuronaia 
dolabelloides

Slabside Pearlymussel  G2  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Potamilus ohiensis Pink Papershell  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell  G4G5  S2  PS  P1
http://www.alnhp.org/query_results.
php
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AL Jackson Molluscs
Ptychobranchus 
subtenum

Fluted Kidneyshell  G2G3  SX C  SP  EX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot  G3G4T3  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Quadrula metanevra Monkeyface  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Jackson Molluscs
Toxolasma 
cylindrellus

Pale Lilliput  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Toxolasma lividum Purple Lilliput  G3  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Toxolasma parvum Lilliput  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Truncilla 
donaciformis

Fawnsfoot  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Truncilla truncata Deertoe  G5  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Villosa iris Rainbow  G5Q  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Villosa taeniata Painted Creekshell  G3G4  S2  PS
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs Villosa trabalis Cumberland Bean  G1  SX LE  SP  EX
http://www.alnhp.org/query_results.
php

AL Jackson Molluscs
Villosa 
vanuxemensis

Mountain Creekshell  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Jackson Non Vascular Plants Cololejeunea ornata Liverwort  G2G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Non Vascular Plants Frullania riparia Liverwort  G4G5  S1?
http://www.alnhp.org/query_results.
php
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AL Jackson Non Vascular Plants Schistidium alpicola Rock Moss  GNRQ  S2?
http://www.alnhp.org/query_results.
php

AL Jackson Reptiles
Graptemys 
ouachitensis

Ouachita Map Turtle  G5  S3
http://www.alnhp.org/query_results.
php

AL Jackson Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pine Snake  G4T4  S3  P2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Agastache 
nepetoides

Yellow Giant Hyssop  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Allium speculae
Little River Canyon 
Onion

 G2  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Allium tricoccum Wild Leek  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Apios priceana Price's Potato-bean  G2  S2 LT
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Aralia racemosa American Spikenard  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Asclepias exaltata Poke Milkweed  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Asplenium abscissum Cutleaf Spleenwort  G3  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Asplenium bradleyi Bradley's Spleenwort  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Asplenium ruta-
muraria

Wall Rue Spleenwort  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Asplenium 
scolopendrium var. 
americanum

American Hart's-tongue 
Fern

 G4T3  S1 LT
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Asplenium 
trichomanes

Maidenhair Spleenwort  G5  S2S3
http://www.alnhp.org/query_results.
php
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AL Jackson Vascular Plants Bigelowia nuttallii
Nuttall's Rayless 
Goldenrod

 G3G4  S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Blephilia subnuda Smooth Blephilia  G1G2  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Carex 
austrocaroliniana

Tarheel Sedge  G4  S2?
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Carex eburnea Ebony Sedge  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Carex purpurifera Purple Sedge  G4?  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Castilleja coccinea Scarlet Indian Paintbrush  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Chelone lyonii Pink Turtlehead  G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Clematis morefieldii
Morefield's Leather-
flower

 G2  S2 LE
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Comandra umbellata Bastard Toad-flax  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Corallorhiza 
wisteriana

Spring Coralroot  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Coreopsis pulchra Woodland Tickseed  G2  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Cotinus obovatus American Smoke-tree  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Cuscuta harperi Harper's Dodder  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Cystopteris 
tennesseensis

Tennessee Bladderfern  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Diarrhena 
americana

American Beakgrain  G4G5  S2
http://www.alnhp.org/query_results.
php
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AL Jackson Vascular Plants Dicentra cucullaria Dutchman's Breeches  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Diervilla rivularis
Mountain Bush-
honeysuckle

 G3  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Diphasiastrum 
tristachyum

Deep-root Clubmoss  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Enemion biternatum False Rue-anemone  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Equisetum arvense Field Horsetail  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Eurybia surculosa Creeping Aster  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Fothergilla major Mountain Witch-alder  G3  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Frasera 
caroliniensis

Carolina Gentian  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Geum virginianum Pale Avens  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Helianthus 
glaucophyllus

White-leaved Sunflower  G3G4  SH
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Helianthus 
longifolius

Longleaf Sunflower  G3  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Hydrastis canadensis Golden Seal  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Hydrophyllum 
appendiculatum

Appendage Waterleaf  G5  S2?
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Isotria verticillata Large Whorled Pogonia  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Jeffersonia diphylla Twinleaf  G5  S2
http://www.alnhp.org/query_results.
php
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AL Jackson Vascular Plants Juglans cinerea Butternut  G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Lilium canadense Canada Lily  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Lilium superbum Turk's-cap Lily  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Liparis liliifolia Lily-leaved Twayblade  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Melanthium 
parviflorum

Small-flowered False 
Hellebore

 G4?  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Mitella diphylla Miterwort  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Monarda clinopodia Basil Bee-balm  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Muhlenbergia 
sobolifera

Cliff Muhly  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Neviusia 
alabamensis

Alabama Snow-wreath  G2  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Orobanche uniflora One-flowered Broomrape  G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Oxalis grandis Giant Wood-sorrel  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Parnassia asarifolia
Kidneyleaf Grass-of-
parnassus

 G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid  G2G3  S2 C
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Polygala senega var. 
latifolia

Seneca Snakeroot  G4G5T?  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Polymnia laevigata Tennessee Leafcup  G3  S2S3
http://www.alnhp.org/query_results.
php
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AL Jackson Vascular Plants Prosartes maculata Spotted Mandarin  G3G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Rhododendron 
cumberlandense

Cumberland Azalea  G4?  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Rhododendron minus Carolina Rhododendron  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Ribes curvatum Granite Gooseberry  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Ribes cynosbati Prickly Gooseberry  G5  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Salix humilis Tall Prairie Willow  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Sarracenia oreophila Green Pitcher Plant  G2  S2 LE
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Schoenolirion 
croceum

Yellow Sunnybell  G4  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Silene rotundifolia Roundleaf Catchfly  G4  S1S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Silphium brachiatum Cumberland Rosinweed  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Silphium mohrii Mohr's Rosinweed  G3?Q  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Stewartia 
malacodendron

Silky Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Stewartia ovata Mountain Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Stylophorum 
diphyllum

Celandine Poppy  G5  S1
http://www.alnhp.org/query_results.
php
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AL Jackson Vascular Plants
Symphyotrichum 
laeve var. concinnum

Smooth Blue Aster  G5T4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Synandra hispidula Guyandotte Beauty  G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Thermopsis mollis Soft-haired Thermopsis  G3G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Trichomanes petersii Dwarf Filmy-fern  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Trillium flexipes Nodding Trillium  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Trillium 
grandiflorum

Large-flowered Trillium  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Trillium lancifolium Narrow-leaved Trillium  G3  S2S3
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Trillium pusillum 
var. 1

Alabama Least Trillium  G3T2Q  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Trillium sessile Toadshade  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Trillium sulcatum Southern Red Trillium  G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Triosteum 
angustifolium

Yellowleaf Tinker's-weed  G5  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Valeriana pauciflora Valerian  G4  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants
Viburnum 
bracteatum

Limerock Arrowwood  G1G2  S1
http://www.alnhp.org/query_results.
php

AL Jackson Vascular Plants Viola canadensis Canada Violet  G5  S2
http://www.alnhp.org/query_results.
php
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AL Jefferson Amphibians
Necturus 
alabamensis

Black Warrior Waterdog  G2  S2 C  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Amphibians Plethodon websteri Webster's Salamander  G3  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Birds Dendroica cerulea Cerulean Warbler  G4  S1B  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Jefferson Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Jefferson Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Jefferson Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Birds Thryomanes bewickii Bewick's Wren  G5  SHB,S1N  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Birds Tyto alba Barn-owl  G5  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Crustaceans
Camabarus 
acanthura

Thornytail Crayfish  G4G5  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Crustaceans
Cambarus 
ludovicianus

Painted Devil Crayfish  G5  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Cyprinella caerulea Blue Shiner  G2  S1 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Etheostoma bellator Warrior Darter  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Fish
Etheostoma 
chermocki

Vermilion Darter  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Etheostoma douglasi Tuskaloosa Darter  G2  S2
http://www.alnhp.org/query_results.
php
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AL Jefferson Fish Etheostoma nuchale Watercress Darter  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Fish
Etheostoma 
phytophilum

Rush Darter  G1  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Hybopsis winchelli Clear Chub  G5  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Notropis cahabae Cahaba Shiner  G2  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Percina aurolineata Goldline Darter  G2  S1 LT  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Fish Percina brevicauda Coal Darter  G2  S2  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Insects
Cheumatopsyche 
cahaba

Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Jefferson Insects Hydropsyche hageni A Caddisfly  G5  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Mammals Ursus americanus Black Bear  G5T2  S2  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Amblema elliottii Coosa Fiveridge  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elimia cahawbensis Cahaba Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elimia clara Riffle Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elimia cochliaris Cockle Elimia  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elimia comma Hispid Elimia  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elimia variata Squat Elimia  G1Q  S1  P2
http://www.alnhp.org/query_results.
php
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Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Jefferson Molluscs Elliptio arca Alabama Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Elliptio arctata Delicate Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Jefferson Molluscs
Epioblasma 
metastriata

Upland Combshell  GH  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Jefferson Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Jefferson Molluscs Hamiota altilis Finelined Pocketbook  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Lasmigona 
alabamensis

Alabama Heelsplitter  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Lasmigona 
etowaensis

Etowah Heelsplitter  G3  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Leptoxis plicata Plicate Rocksnail  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Ligumia recta Black Sandshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Medionidus parvulus Coosa Moccasinshell  G1Q  SX LE  SP  EX
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php
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AL Jefferson Molluscs
Pleurobema 
rubellum

Dark Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Pleurobema 
taitianum

Heavy Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Ptychobranchus 
foremanianus

Rayed Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Quadrula nobilis Gulf Mapleleaf  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Jefferson Molluscs Strophitus subvexus Southern Creekmussel  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Toxolasma parvum Lilliput  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs
Truncilla 
donaciformis

Fawnsfoot  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Molluscs Villosa nebulosa Alabama Rainbow  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Jefferson Reptiles
Graptemys 
geographica

Common Map Turtle  G5  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Reptiles
Lampropeltis 
calligaster 
rhombomaculata

Mole Kingsnake  G5T5  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pine Snake  G4T4  S3  P2
http://www.alnhp.org/query_results.
php

AL Jefferson Reptiles
Sternotherus 
depressus

Flattened Musk Turtle  G2  S2 LT  SP7  P2
http://www.alnhp.org/query_results.
php
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Citation (URL)

AL Jefferson Vascular Plants Berberis canadensis American Barberry  G3  SH
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Bigelowia nuttallii
Nuttall's Rayless 
Goldenrod

 G3G4  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Carex decomposita Cypress-knee Sedge  G3  S1
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Cuscuta harperi Harper's Dodder  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Dalea foliosa Leafy Prairie Clover  G2G3  S1 LE
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Delphinium 
alabamicum

Alabama Larkspur  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Equisetum arvense Field Horsetail  G5  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Frasera 
caroliniensis

Carolina Gentian  G5  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Hottonia inflata Featherfoil  G4  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Hymenocallis 
coronaria

Shoals Spider-lily  G2Q  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Jamesianthus 
alabamensis

Jamesianthus  G3  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Leavenworthia 
exigua var. lutea

Pasture Glade-cress  G4T1  S1
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Monarda clinopodia Basil Bee-balm  G5  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Neviusia 
alabamensis

Alabama Snow-wreath  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Quercus georgiana Georgia Oak  G3  S2
http://www.alnhp.org/query_results.
php
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AL Jefferson Vascular Plants
Rudbeckia 
auriculata

Eared Coneflower  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Scutellaria 
alabamensis

Alabama Skullcap  G2  S2
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants Sedum nevii Nevius' Stonecrop  G3  S3
http://www.alnhp.org/query_results.
php

AL Jefferson Vascular Plants
Triosteum 
angustifolium

Yellowleaf Tinker's-weed  G5  S1
http://www.alnhp.org/query_results.
php

AL Marion Amphibians Ambystoma texanum Smallmouth Salamander  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Amphibians Aneides aeneus Green Salamander  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Marion Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Marion Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Marion Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Marion Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Marion Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Marion Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Marion Fish
Etheostoma 
blennioides

Greenside Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Fish Etheostoma histrio Harlequin Darter  G5  S3
http://www.alnhp.org/query_results.
php
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AL Marion Fish
Etheostoma 
rufilineatum

Redline Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Fish
Etheostoma sp. cf. 
zonistium

Blueface Darter  G1G2  S1  P2
http://www.alnhp.org/query_results.
php

AL Marion Fish
Hybognathus 
nuchalis

Mississippi Silvery 
Minnow

 G5  S4
http://www.alnhp.org/query_results.
php

AL Marion Fish Hybopsis amblops Bigeye Chub  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Fish Notorus exilis Slender Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Fish Notorus mocturnus Freckled Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Marion Fish Notorus munitus Frecklebelly Madtom  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Marion Fish
Percina 
phoxocephala

Slenderhead Darter  G5  S2  SP  P1
http://www.alnhp.org/query_results.
php

AL Marion Insects Agarodes stannardi
Stannard's Agarodes 
Caddisfly

 G2G3  S2
http://www.alnhp.org/query_results.
php

AL Marion Insects
Hydropsyche 
phalerata

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Marion Molluscs
Anodontoides 
radiatus

Rayed Creekshell  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Marion Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Marion Molluscs
Epioblasma 
metastriata

Upland Combshell GH SX LE SP SX http://www.fws.gov/endangered/

AL Marion Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Marion Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/
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AL Marion Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Marion Molluscs
Margaritifera 
marrianae

Alabama Pearlshell  G1  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Marion Molluscs
Obovaria 
jacksoniana

Southern Hickorynut  G2  S2  PS
http://www.alnhp.org/query_results.
php

AL Marion Molluscs Obovaria unicolor Alabama Hickorynut  G3  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Marion Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Marion Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Marion Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Marion Molluscs Strophitus subvexus Southern Creekmussel  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Marion Reptiles Eumeces anthracinus Coal Skink  G5  S3  P2
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Boykinia aconitifolia Brook Saxifrage  G4  S1
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Crataegus triflora Three-flowered Hawthorn  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Cuscuta harperi Harper's Dodder  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Huperzia lucidula Shining Clubmoss  G5  S2
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Huperzia porophila Rock Clubmoss  G4  S1
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid  G2G3  S2 C
http://www.alnhp.org/query_results.
php
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AL Marion Vascular Plants
Selaginella arenicola 
ssp. riddellii

Riddell's Spikemoss  G4T4  S2
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Selaginella rupestris Ledge Spike-moss  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Stewartia ovata Mountain Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Marion Vascular Plants Trichomanes petersii Dwarf Filmy-fern  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Shelby Amphibians Ambystoma tigrinum Tiger Salamander  G5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Amphibians Rana capito Gopher Frog  G3  S2  P1
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Chondestes 
grammacus

Lark Sparrow  G5  S3B
http://www.alnhp.org/query_results.
php

AL Shelby Birds Columbina passerina Common Ground-dove  G5  S3  SP
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Shelby Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Haliaeetus 
leucocephalus

Bald Eagle  G5  S3B BGEPA  SP
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Shelby Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php
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AL Shelby Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Shelby Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Shelby Birds Thryomanes bewickii Bewick's Wren  G5  SHB,S1N  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Birds Tyto alba Barn-owl  G5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Crustaceans Cambarus acanthura Thornytail Crayfish  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Shelby Crustaceans
Cambarus 
ludovicianus

Painted Devil Crayfish  G5  S2
http://www.alnhp.org/query_results.
php

AL Shelby Crustaceans Cambarus scotti Chattooga River Crayfish  G3  S2  P2
http://www.alnhp.org/query_results.
php

AL Shelby Fish Alosa alabamae Alabama Shad  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Fish Cyprinella caerulea Blue Shiner  G2  S1 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Fish Etheostoma ditrema Coldwater Darter  G1G2  S1  SP
http://www.alnhp.org/query_results.
php

AL Shelby Fish Hiodon tergisus Mooneye  G5  S3S4
http://www.alnhp.org/query_results.
php

AL Shelby Fish Notropis cahabae Cahaba Shiner  G2  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Fish Percina aurolineata Goldline Darter  G2  S1 LT  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Fish Percina brevicauda Coal Darter  G2  S2  P2
http://www.alnhp.org/query_results.
php

AL Shelby Fish Percina lenticula Freckled Darter  G2  S2S3
http://www.alnhp.org/query_results.
php
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AL Shelby Fish Percina palmaris Bronze Darter  G4  S3
http://www.alnhp.org/query_results.
php

AL Shelby Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Mammals Myotis grisescens Gray Bat  G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Mammals Myotis sodalis Indiana Bat  G2  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Amblema elliottii Coosa Fiveridge  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Clappia cahabensis Cahaba Pebblesnail  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia ampla Ample Elimia  G1  S1  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia bellacrenata Princess Elimia  G1Q  S1  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia bellula Walnut Elimia  G1  S1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia bullula A Freshwater Snail  G1G2Q  S1S2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia cahawbensis Cahaba Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia chiltonensis Prune Elimia  G2  S2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia clara Riffle Elimia  G3  S3
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia crenatella Lacey Elimia  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia lachryma
Nodulose Coosa River 
Snail

 G1  S1  P1
http://www.alnhp.org/query_results.
php
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AL Shelby Molluscs Elimia showalteri Compact Elimia  G1Q  S1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elimia variata Squat Elimia  G2Q  S2  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elliptio arca Alabama Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Elliptio arctata Delicate Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Shelby Molluscs
Epioblasma 
metastriata

Upland Combshell  GH  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Epioblasma 
othcaloogensis

Southern Acornshell  GHQ  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Shelby Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Shelby Molluscs Hamiota altilis Finelined Pocketbook  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Lasmigona 
alabamensis

Alabama Heelsplitter  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Lasmigona 
etowaensis

Etowah Heelsplitter  G3  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Leptoxis ampla Round Rocksnail G2 S2 LT SP P2 http://www.fws.gov/endangered/

AL Shelby Molluscs Leptoxis ampla Round Rocksnail  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Leptoxis taeniata Painted Rocksnail G1 S1 LT SP P2 http://www.fws.gov/endangered/
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AL Shelby Molluscs Leptoxis taeniata Painted Rocksnail  G1  S1 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Lepyrium showalteri Flat Pebblesnail  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Ligumia recta Black Sandshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Lioplax 
cyclostomaformis

Cylindrical Lioplax  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Medionidus 
acutissimus

Alabama Moccasinshell  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Medionidus parvulus Coosa Moccasinshell  G1Q  SX LE  SP  EX
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Obovaria 
jacksoniana

Southern hickorynut  G2  S2  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Pleurobema Southern Pigtoe  G1  S1 LE  SP  P1 http://www.alnhp.org/query results.

AL Shelby Molluscs
Pleurobema 
hartmanianum

Cherokee Pigtoe  G1  SX  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Pleurobema 
rubellum

Dark Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Pleurocera foremani Rough Hornsnail G1 S1 PE SP P1 http://www.fws.gov/endangered/

AL Shelby Molluscs Pleurocera foremani Rough Hornsnail  G1  S1  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Pleurocera 
showalteri

Upland Hornsnail  G2Q  S2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Pleurocera vestita Brook Hornsnail  G3  S2
http://www.alnhp.org/query_results.
php
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AL Shelby Molluscs
Ptychobranchus 
foremanianus

Rayed Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1 http://www.fws.gov/endangered/

AL Shelby Molluscs Quadrula kieneriana Coosa Orb  G3Q  SX  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Quadrula metanevra Monkeyface  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Shelby Molluscs Rhodacme elatior Domed Ancylid  G1  S1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Strophitus 
connasaugaensis

Alabama CreekMussel  G3  S3  PS  P2
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Toxolasma 
corvunculus

Southern Purple Lilliput  G1  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Toxolasma parvum Lilliput  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs
Truncilla 
donaciformis

Fawnsfoot  G5  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Tulotoma magnifica Tulotoma Snail LE http://www.fws.gov/endangered/

AL Shelby Molluscs Tulotoma magnifica
Alabama Livebearing 
Snail

 G2  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Villosa nebulosa Alabama Rainbow  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Shelby Molluscs Villosa umbrans Coosa Creekshell  G2  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Shelby Non Vascular Plants Tortula rhizophylla Moss  G3G5  S1
http://www.alnhp.org/query_results.
php
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AL Shelby Reptiles Eumeces anthracinus Coal Skink  G5  S3  P2
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles
Farancia 
erytrogramma

Rainbow Snake  G4  S3  P1
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles
Graptemys 
geographica

Common Map Turtle  G5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles Graptemys pulchra Alabama Map Turtle  G4  S3  SP
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles Heterodon simus Southern Hognose Snake  G2  SH  SP

 P1, 
possibly 
extirpate
d

http://www.alnhp.org/query_results.
php

AL Shelby Reptiles
Lampropeltis 
calligaster 
rhombomaculata

Mole Kingsnake  G5T5  S3
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles
Macrochelys 
temminckii

Alligator Snapping Turtle  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Shelby Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pine Snake  G4T4  S3  P2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Croomia pauciflora Croomia  G3  S2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants
Hymenocallis 
coronaria

Shoals Spider-lily  G2Q  S2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Lilium michiganense Michigan Lily  G5  S1
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Monarda clinopodia Basil Bee-balm  G5  S2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Phlox pulchra Wherry's Phlox  G2G3  S2
http://www.alnhp.org/query_results.
php
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AL Shelby Vascular Plants Ponthieva racemosa Shadow-witch Orchid  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants
Rudbeckia 
auriculata

Eared Coneflower  G2  S2
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants
Stewartia 
malacodendron

Silky Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants
Symphyotrichum 
georgianum

Georgia Aster  G2G3  S2S3 C
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Trillium lancifolium Narrow-leaved Trillium  G3  S2S3
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Trillium rugelii
Southern Nodding 
Trillium

 G3  S2?
http://www.alnhp.org/query_results.
php

AL Shelby Vascular Plants Xyris tennesseensis
Tennessee Yellow-eyed 
Grass

 G2  S1 LE
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Amphibians Ambystoma texanum Smallmouth Salamander G5 S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Amphibians
Desmognathus 
aeneus

Seepage Salamander G3S4 S2 P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Amphibians
Hemidactylium 
scutatum

Four-toed Salamander G5 S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Amphibians
Necturus 
alabamensis

Black Warrior Waterdog G2 S2 C P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds Dendroica cerulea Cerulean Warbler  G4  S1B  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Tuscaloosa Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Birds
Haliaeetus 
leucocephalus

Bald Eagle  G5  S3B BGEPA  SP
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds
Limnothylpis 
swainsonii

Swainson's Warbler  G4  S3B
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds Mycteria americana Wood Stork  G4  S2N LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Tuscaloosa Birds Picoides borealis
Red-cockaded 
Woodpecker

 G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Crustaceans
Camabarus 
acanthura

Thornytail Crayfish  G4G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Crustaceans
Orconectes 
chickasawae

Chickasaw Crayfish  G5  S2  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Crustaceans
Procambarus 
viaevirdis

Vernal Crayfish  G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Crustaceans
Procambarus vioscai 
paynei

Payne's Creek Crayfish  G5T5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Alosa alabamae Alabama Shad  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish
Etheostoma 
fusiforme

Swamp Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Etheostoma histrio Harlequin Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Fundulus dispar Starhead Topminnow  G4  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish
Hybognathus 
nuchalis

Mississippi Silvery 
Minnow

 G5  S4
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Notorus mocturnus Freckled Madtom  G5  S3
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Fish Notropis maculatus Taillight Shiner  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Noturus munitus Frecklebelly Madtom  G3  S2  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Percina brevicauda Coal Darter  G2  S2  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Percina lenticula Freckled Darter  G2  S2S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Percina suttkusi Gulf Logperch  G5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish Polyodon spathula Paddlefish  G4  S3  SP8
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Fish
Pteronotropis 
welaka

Bluenose Shiner  G3G4  S2  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects
Agapetus 
alabamensis

Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects
Brachycentrus 
numerosus

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects Hydroptila fuscina Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects Hydroptila lagoi Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects
Hydroptila 
paralatosa

Caddisfly  G2  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects Lepidostoma weaveri A Caddisfly  G1  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects
Neonympha 
mitchellii

Mitchell's Satyr  G1G2  S1S2 LE
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Insects Neophylax concinnus Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects Orthotrichia baldufi Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Insects
Polycentropus 
pentus

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Mammals Ursus americanus Black Bear  G5T2  S2  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Amblema elliottii Coosa Fiveridge  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Anodontoides 
radiatus

Rayed Creekshell  G3  S3  PS  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Arcidens 
confragosus

Rock Pocketbook  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Elimia cochliaris Cockle Elimia  G1  S1  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Elliptio arca Alabama Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Elliptio arctata Delicate Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Tuscaloosa Molluscs
Epioblasma 
metastriata

Upland Combshell  GH  SX LE  SP  SX
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Tuscaloosa Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Tuscaloosa Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Molluscs Leptoxis plicata Plicate Rocksnail  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Ligumia recta Black Sandshell  G5  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Medionidus 
acutissimus

Alabama Moccasinshell  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Obovaria 
jacksoniana

Southern Hickorynut  G2  S2  PS
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Obovaria unicolor Alabama Hickorynut  G3  S2  PS  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Pleurobema 
rubellum

Dark Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Potamilus inflatus Alabama Heelsplitter  G1G2Q  S1S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Quadrula nobilis Gulf Mapleleaf  G4  S3  PS
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Tuscaloosa Molluscs Strophitus subvexus Southern Creekmussel  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Molluscs
Toxolasma 
corvunculus

Southern Purple Lilliput  G1  S1  PS  P1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Reptiles Eumeces anthracinus Coal Skink  G5  S3  P2
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Reptiles
Lampropeltis 
calligaster 
rhombomaculata

Mole Kingsnake  G5T5  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Reptiles
Macrochelys 
temminckii

Alligator Snapping Turtle  G3G4  S3  SP  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Reptiles
Sternotherus 
depressus

Flattened Musk Turtle  G2  S2 LT  SP11  P2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Asplenium 
trichomanes

Maidenhair Spleenwort  G5  S2S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Carex acidicola A Sedge  G2G3  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Carex brysonii Bryson's Sedge  G1  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Corallorhiza 
wisteriana

Spring Coralroot  G5  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Croomia pauciflora Croomia  G3  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Croton alabamensis 
var. alabamensis

Alabama Croton  G3T3  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Enemion biternatum False Rue-anemone  G5  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Neviusia 
alabamensis

Alabama Snow-wreath  G2  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid  G2G3  S2 C
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Polymnia laevigata Tennessee Leafcup  G3  S2S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Ptilimnium nodosum Harperella  G2  S1 LE
http://www.alnhp.org/query_results.
php
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AL Tuscaloosa Vascular Plants Rudbeckia mollis Soft-hair Coneflower  G3G5  S1
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Sedum nevii Nevius' Stonecrop  G3  S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Symphyotrichum 
georgianum

Georgia Aster  G2G3  S2S3 C
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Trichomanes petersii Dwarf Filmy-fern  G4G5  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Trillium lancifolium Narrow-leaved Trillium  G3  S2S3
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Trillium rugelii
Southern Nodding 
Trillium

 G3  S2?
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants Viola canadensis Canada Violet  G5  S2
http://www.alnhp.org/query_results.
php

AL Tuscaloosa Vascular Plants
Zanthoxylum 
americanum

Northern Prickley Ash  G5  S1
http://www.alnhp.org/query_results.
php

AL Walker Amphibians
Necturus 
alabamensis

Black Warrior Waterdog G2 S2 C P2
http://www.alnhp.org/query_results.
php

AL Walker Birds
Ammodramus 
savannarum

Grasshopper Sparrow G5 S3
http://www.alnhp.org/query_results.
php

AL Walker Birds Corvus corax Common Raven G5 SX EX
http://www.alnhp.org/query_results.
php

AL Walker Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Walker Birds Falco sparverius American Kestrel G5 S3B, S5N P2
http://www.alnhp.org/query_results.
php

AL Walker Birds
Helmitheros 
vermivorum

Worm-eating Warbler G5 S3B P2
http://www.alnhp.org/query_results.
php

AL Walker Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/
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AL Walker Birds Thryomanes bewickii Bewick's Wren G5 SHB, S1N SP P1
http://www.alnhp.org/query_results.
php

AL Walker Birds Tyto alba Barn-owl G5 S3
http://www.alnhp.org/query_results.
php

AL Walker Fish Etheostoma douglasi Tuskaloosa Darter G2 S2
http://www.alnhp.org/query_results.
php

AL Walker Fish Percina shumardi River Darter G5 S3
http://www.alnhp.org/query_results.
php

AL Walker Fish Polyodon spathula Paddlefish G4 S3 SP5
http://www.alnhp.org/query_results.
php

AL Walker Mammals Ursus americanus Black Bear G5T2 S2 P1
http://www.alnhp.org/query_results.
php

AL Walker Molluscs Amblema elliottii Coosa Fiveridge G3 S3 PS
http://www.alnhp.org/query_results.
php

AL Walker Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Walker Molluscs
Epioblasma 
metastriata

Upland Combshell GH SX LE SP SX
http://www.alnhp.org/query_results.
php

AL Walker Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Walker Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Walker Molluscs Pleurobema decisum Southern Clubshell G2 S2 LE SP P2
http://www.alnhp.org/query_results.
php

AL Walker Molluscs
Pleurobema 
perovatum

Ovate Clubshell G1 S1 LE SP P1
http://www.alnhp.org/query_results.
php

AL Walker Molluscs
Pleurobema 
taitianum

Heavy Pigtoe G1 S1 LE SP P1
http://www.alnhp.org/query_results.
php

AL Walker Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell G1 S1 LE SP P1
http://www.alnhp.org/query_results.
php

Table G-1: Appalachian Basin - Page 62 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AL Walker Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Walker Molluscs Toxolasma parvum Lilliput G5 S3 PS
http://www.alnhp.org/query_results.
php

AL Walker Molluscs Villosa nebulosa Alabama Rainbow G3 S3 PS
http://www.alnhp.org/query_results.
php

AL Walker Reptiles
Macrochelys 
temminckii

Alligator Snapping Turtle G3G4 S3 SP P2
http://www.alnhp.org/query_results.
php

AL Walker Reptiles
Sternotherus 
depressus

Flattened Musk Turtle G2 S2 LT SP7 P2
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants Carex brysonii Bryson's Sedge G1 S1
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants Huperzia porophila Rock Clubmoss G4 S1
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants Marshallia mohrii Mohr's Barbara's Buttons G3 S3 LT
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants Platanthera lacera Green-fringed Orchid G5 S2
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants
Scutellaria 
alabamensis

Alabama Skullcap G2 S2
http://www.alnhp.org/query_results.
php

AL Walker Vascular Plants Sedum nevii Nevius' Stonecrop G3 S3
http://www.alnhp.org/query_results.
php

AL Winston Amphibians
Necturus 
alabamensis

Black Warrior Waterdog  G2  S2 C  P2
http://www.alnhp.org/query_results.
php

AL Winston Birds
Ammodramus 
savannarum

Grasshopper Sparrow  G5  S3
http://www.alnhp.org/query_results.
php

AL Winston Birds Corvus corax Common Raven  G5  SX  EX
http://www.alnhp.org/query_results.
php

AL Winston Birds Dendroica cerulea Cerulean Warbler  G4  S1B  P1
http://www.alnhp.org/query_results.
php
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AL Winston Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

AL Winston Birds Falco sparverius American Kestrel  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Winston Birds
Helmitheros 
vermivorum

Worm-eating Warbler  G5  S3B  P2
http://www.alnhp.org/query_results.
php

AL Winston Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

AL Winston Birds Picoides borealis
Red-cockaded 
Woodpecker

 G3  S2 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Winston Birds Scolopax minor American Woodcock  G5  S3B,S5N  P2
http://www.alnhp.org/query_results.
php

AL Winston Birds Vireo solitarius Blue-headed Vireo  G5  S2B,S4N
http://www.alnhp.org/query_results.
php

AL Winston Fish
Etheostoma 
blennioides

Greenside Darter  G5  S3
http://www.alnhp.org/query_results.
php

AL Winston Fish Etheostoma douglasi Tuskaloosa Darter  G2  S2
http://www.alnhp.org/query_results.
php

AL Winston Fish
Etheostoma 
phytophilum

Rush Darter  G1  S1 C  SP  P1
http://www.alnhp.org/query_results.
php

AL Winston Fish
Etheostoma sp. cf. 
bellator

Sipsey Darter  G2  S2  P2
http://www.alnhp.org/query_results.
php

AL Winston Fish
Etheostoma sp. cf. 
zonistium

Blueface Darter  G1G2  S1  P2
http://www.alnhp.org/query_results.
php

AL Winston Fish Nocomis micropogon River Chub  G5  S2
http://www.alnhp.org/query_results.
php

AL Winston Fish Notorus mocturnus Freckled Madtom  G5  S3
http://www.alnhp.org/query_results.
php

AL Winston Fish Percina shumardi River Darter  G5  S3
http://www.alnhp.org/query_results.
php
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AL Winston Fish Percina sipsi Bankhead Darter  G1G2  S1  P1
http://www.alnhp.org/query_results.
php

AL Winston Insects Agapetus hessi Caddisfly  G4G5  S1
http://www.alnhp.org/query_results.
php

AL Winston Insects Agarodes stannardi
Stannard's Agarodes 
Caddisfly

 G2G3  S2
http://www.alnhp.org/query_results.
php

AL Winston Insects
Hydroptila 
paralatosa

Caddisfly  G2  S2
http://www.alnhp.org/query_results.
php

AL Winston Insects
Platycentropus 
radiatus

Caddisfly  G5  S1
http://www.alnhp.org/query_results.
php

AL Winston Mammals Sylvilagus obscurus Appalachian Cottontail  G4  S1  P2
http://www.alnhp.org/query_results.
php

AL Winston Molluscs Elliptio arca Alabama Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Winston Molluscs Elliptio arctata Delicate Spike  G2G3Q  S2  PS  P1
http://www.alnhp.org/query_results.
php

AL Winston Molluscs
Epioblasma 
florentina florentina

Yellow Blossom 
(pearlymussel)

LE
SE http://www.fws.gov/endangered/

AL Winston Molluscs
Epioblasma 
metastriata

Upland Combshell GH SX LE SP SX http://www.fws.gov/endangered/

AL Winston Molluscs Fusconaia escambia Narrow Pigtoe G2 S2 C SP P1 http://www.fws.gov/endangered/

AL Winston Molluscs Fusconaia rotulata Round Ebonyshell G1 S1 C SP P1 http://www.fws.gov/endangered/

AL Winston Molluscs Hamiota perovalis Orangenacre Mucket  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Winston Molluscs
Medionidus 
acutissimus

Alabama Moccasinshell  G2  S2 LT  SP  P2
http://www.alnhp.org/query_results.
php

AL Winston Molluscs Medionidus parvulus Coosa Moccasinshell  G1Q  SX LE  SP  EX
http://www.alnhp.org/query_results.
php
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AL Winston Molluscs Pleurobema decisum Southern Clubshell  G2  S2 LE  SP  P2
http://www.alnhp.org/query_results.
php

AL Winston Molluscs
Pleurobema 
perovatum

Ovate Clubshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Winston Molluscs
Pleurobema 
rubellum

Dark Pigtoe  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Winston Molluscs
Ptychobranchus 
greenii

Triangular Kidneyshell  G1  S1 LE  SP  P1
http://www.alnhp.org/query_results.
php

AL Winston Molluscs Quadrula stapes Stirrupshell GH  SX  LE  SP  http://www.fws.gov/endangered/

AL Winston Molluscs Strophitus subvexus Southern Creekmussel  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Winston Molluscs Villosa nebulosa Alabama Rainbow  G3  S3  PS
http://www.alnhp.org/query_results.
php

AL Winston Reptiles
Lampropeltis 
triangulum syspila

Red Milk Snake  G5T5  S2
http://www.alnhp.org/query_results.
php

AL Winston Reptiles
Sternotherus 
depressus

Flattened Musk Turtle  G2  S2 LT  SP6  P2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Asclepias exaltata Poke Milkweed  G5  S1
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Carex brysonii Bryson's Sedge  G1  S1
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Cuscuta harperi Harper's Dodder  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Enemion biternatum False Rue-anemone  G5  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Huperzia lucidula Shining Clubmoss  G5  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Huperzia porophila Rock Clubmoss  G4  S1
http://www.alnhp.org/query_results.
php
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AL Winston Vascular Plants Isotria verticillata Large Whorled Pogonia  G5  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants
Jamesianthus 
alabamensis

Jamesianthus  G3  S3
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Juglans cinerea Butternut  G4  S1
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Nestronia umbellula Nestronia  G4  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Phlox pulchra Wherry's Phlox  G2G3  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid  G2G3  S2 C
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants
Sagittaria 
secundifolia

Kral's water-plantain LT http://www.fws.gov/endangered/

AL Winston Vascular Plants
Sagittaria 
secundifolia

Little River Arrow-head  G1  S1 LT
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants
Selaginella arenicola 
ssp. riddellii

Riddell's Spikemoss  G4T4  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Silene rotundifolia Roundleaf Catchfly  G4  S1S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Stewartia ovata Mountain Camellia  G4  S2S3
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Thalictrum mirabile
Little Mountain 
Meadowrue

 G4?Q  S2
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants
Thelypteris 
burksiorum

Alabama Streak-sorus 
Fern

 G1  S1 LT
http://www.alnhp.org/query_results.
php

AL Winston Vascular Plants Trichomanes petersii Dwarf Filmy-fern  G4G5  S2
http://www.alnhp.org/query_results.
php
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AL Winston Vascular Plants Trillium flexipes Nodding Trillium  G5  S2S3
http://www.alnhp.org/query_results.
php

KY Bell Birds Aimophila aestivalis Bachman's Sparrow G3 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds Dendroica fusca Blackburnian Warbler G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds Empidonax minimus Least Flycatcher G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Bell Birds Junco hyemalis Dark-eyed Junco G5 S2S3B,S5N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds
Pheucticus 
ludovicianus

Rose-breasted Grosbeak G5 S3S4B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Birds Picoides borealis
Red-cockaded 
Woodpecker

G3 SX LE X

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S2B SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Birds Wilsonia canadensis Canada Warbler G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Crustaceans Cambarus buntingi Longclaw Crayfish G4 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Insects Callophrys irus Frosted Elfin G3 S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects Calopteryx dimidiata Sparkling Jewelwing G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects
Cheumatopsyche 
helma

Helma's Net-spinning 
caddisfly

G3 SH SMC H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects
Lytrosis 
permagnaria

A Geometrid Moth G3G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects Manophylax butleri A Limnephilid Caddisfly G2 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects Polygonia faunus Green Comma G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Insects Stylurus notatus Elusive Clubtail G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals
Clethrionomys 
gapperi maurus

Kentucky Red-backed 
Vole

G5T3T4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals Myotis sodalis Indiana Bat G2 S2 LE E http://www.fws.gov/endangered/

KY Bell Mammals Sorex cinereus Cinereus Shrew G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Mammals Ursus americanus American Black Bear G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Molluscs
Anguispira 
rugoderma

Pine Mountain Tigersnail G2 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Molluscs Fumonelix wetherbyi Clifty Covert G2G3 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Molluscs Patera panselenus Virginia Bladetooth G2 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Non Vascular Plants
Polytrichum 
pallidisetum

A Hair Cap Moss G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Reptiles
Eumeces 
inexpectatus

Southeastern Five-lined 
Skink

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Adlumia fungosa Allegheny-vine G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Amianthium 
muscitoxicum

Fly Poison G4G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Aralia nudicaulis Wild Sarsaparilla G5 S3? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Baptisia tinctoria Yellow Wild Indigo G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Boykinia aconitifolia Brook Saxifrage G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Calamagrostis 
porteri ssp. porteri

Porter's Reedgrass G4T4 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Vascular Plants Calopogon tuberosus Grass Pink G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Carex 
austrocaroliniana

Tarheel Sedge G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Carex hystericina Porcupine Sedge G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Chelone obliqua var. 
obliqua

Red Turtlehead G4T3T4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Chrysosplenium 
americanum

American Golden-
saxifrage

G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Convallaria montana
American Lily-of-the-
valley

G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Vascular Plants
Corydalis 
sempervirens

Rock Harlequin G4G5 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Deschampsia 
flexuosa

Crinkled Hairgrass G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Gentiana decora Showy Gentian G4? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Houstonia 
serpyllifolia

Michaux's Bluets G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Hypericum 
pseudomaculatum

Large Spotted St. John's-
wort

G5? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Bell Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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KY Bell Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Listera smallii Kidney-leaf Twayblade G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Maianthemum 
canadense

Wild Lily-of-the-valley G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Melampyrum lineare 
var. latifolium

American Cowwheat G5T5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Monotropsis odorata Sweet Pinesap G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Prosartes maculata Nodding Mandarin G3G4 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Pseudognaphalium 
helleri ssp. 
Micradenium

Small Rabbit-tobacco G4G5T3? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Vascular Plants Salvia urticifolia Nettle-leaf Sage G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Saxifraga michauxii Michaux's Saxifrage G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Silene ovata Ovate Catchfly G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Solidago puberula Downy Goldenrod G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Solidago roanensis
Roan Mountain 
Goldenrod

G4G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants Trillium undulatum Painted Trillium G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Bell Vascular Plants
Vaccinium 
erythrocarpum

Southern Mountain 
Cranberry

G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Veratrum 
parviflorum

Appalachian Bunchflower G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Bell Vascular Plants
Woodsia scopulina 
ssp. appalachiana

Appalachian Woodsia G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Breathitt Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Breathitt Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Fish Ammocrypta clara Western Sand Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

Table G-1: Appalachian Basin - Page 78 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Breathitt Fish
Etheostoma 
maculatum

Spotted Darter G2 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Insects
Maccaffertium 
bednariki

A Heptageniid Mayfly G2G4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Insects
Ophiogomphus 
howei

Pygmy Snaketail G3 S1S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Breathitt Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf
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KY Breathitt Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2S3 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Vascular Plants Acer spicatum Mountain Maple G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/16BABA24-F7B1-
4195-8AF9-
A31FF3F8B7EC/0/Breathitt.pdf

KY Breathitt Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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KY Clay Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Clay Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Fish
Percina 
macrocephala

Longhead Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Insects Dryobius sexnotatus
Sixbanded Longhorn 
Beetle

GNR S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Insects
Maccaffertium 
bednariki

A Heptageniid Mayfly G2G4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf
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KY Clay Insects
Ophiogomphus 
howei

Pygmy Snaketail G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Clay Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs
Anguispira 
rugoderma

Pine Mountain Tigersnail G2 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf
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KY Clay Molluscs Epioblasma triquetra Snuffbox G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs Mesomphix rugeli Wrinkled Button G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants
Hypericum crux-
andreae

St. Peter's-wort G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf
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KY Clay Vascular Plants Juglans cinerea White Walnut G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Clay Vascular Plants
Podostemum 
ceratophyllum

Threadfoot G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants
Prenanthes 
crepidinea

Nodding Rattlesnake-root G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Clay Vascular Plants Thermopsis mollis Soft-haired Thermopsis G3G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf
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KY Clay Vascular Plants
Vallisneria 
americana

Eelgrass G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AE8F67B0-63F8-
49BD-8F8F-
49DD2240FB05/0/Clay.pdf

KY Elliott Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Elliott Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Fish
Percopsis 
omiscomaycus

Trout-perch G5 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Elliott Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df
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KY Elliott Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Molluscs
Alasmidonta 
marginata

Elktoe G4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Molluscs
Lasmigona 
compressa

Creek Heelsplitter G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Non Vascular Plants
Cirriphyllum 
piliferum

G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Non Vascular Plants
Polytrichum 
pallidisetum

A Hair Cap Moss G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df
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KY Elliott Vascular Plants Acer spicatum Mountain Maple G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants Circaea alpina
Small Enchanter's 
Nightshade

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants
Eleocharis 
flavescens

Bright Green Spikerush G5 S1? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants
Erythronium 
rostratum

Yellow Troutlily G5 S2S3S S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants
Hydrocotyle 
americana

American Water-
pennywort

G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df
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KY Elliott Vascular Plants Juncus articulatus Jointed Rush G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Elliott Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Elliott Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/91E0A271-E42F-
45E1-B8D8-
741D45366EB2/0/countylist2009.p
df

KY Floyd Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Floyd Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Fish
Percina 
macrocephala

Longhead Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Fish
Percopsis 
omiscomaycus

Trout-perch G5 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf
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KY Floyd Insects Calopteryx dimidiata Sparkling Jewelwing G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Floyd Insects
Pseudanophthalmus 
hypolithos

Ashcamp Cave Beetle G1 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Mammals Myotis sodalis Indiana Bat G2 S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf
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KY Floyd Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Molluscs Patera panselenus Virginia Bladetooth G2 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Reptiles
Lampropeltis 
triangulum 
elapsoides

Scarlet Kingsnake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Vascular Plants
Erythronium 
rostratum

Yellow Troutlily G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Vascular Plants
Hydrophyllum 
virginianum

Eastern Waterleaf G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf
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KY Floyd Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Floyd Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Harlan Amphibians Plethodon wehrlei Wehrle's Salamander G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Aimophila aestivalis Bachman's Sparrow G3 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Dendroica fusca Blackburnian Warbler G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Empidonax minimus Least Flycatcher G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Birds Falco peregrinus Peregrine Falcon G4 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Harlan Birds Junco hyemalis Dark-eyed Junco G5 S2S3B, S5N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds
Pheucticus 
ludovicianus

Rose-breasted Grosbeak G5 S3S4B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Picoides borealis
Red-cockaded 
Woodpecker

G3 SX LE X

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S2B SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Birds Wilsonia canadensis Canada Warbler G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Crustaceans Cambarus buntingi Longclaw Crayfish G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects
Amphiagrion 
saucium

Eastern Red Damsel G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects Callophrys irus Frosted Elfin G3 S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects Erora laeta Early Hairstreak GU S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects Phyciodes batesii Tawny Crescent G4 SH SMC H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Insects Polygonia progne Gray Comma G5G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Harlan Insects
Pseudanophthalmus 
rogersae

Rogers' Cave Beetle G1 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Insects
Pseudanophthalmus 
scholasticus

Scholarly Cave Beetle G1 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals
Clethrionomys 
gapperi maurus

Kentucky Red-backed 
Vole

G5T3T4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Sorex cinereus Cinereus Shrew G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Sorex dispar blitchi Long-tailed Shrew G4T3T4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Mammals Ursus americanus American Black Bear G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs
Anguispira 
rugoderma

Pine Mountain Tigersnail G2 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Glyphyalinia rhoadsi Sculpted Glyph G5 S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Mesomphix rugeli Wrinkled Button G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Neohelix dentifera Big-tooth Whitelip G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Pilsbryna sp. 1 A Snail G1 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Vertigo bollesiana Delicate Vertigo G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Molluscs Vertigo clappi Cupped Vertigo G1G2 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Molluscs
Vitrinizonites 
latissimus

Glassy Grapeskin G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Anomodon rugelii G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Entodon brevisetus G4? S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Herzogiella turfacea G4G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Neckera pennata G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Oncophorus raui G3 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Non Vascular Plants Polytrichum strictum G4 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Non Vascular Plants
Sphagnum 
quinquefarium

A Sphagnum Moss G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pine Snake G4T4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Acer spicatum Mountain Maple G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Adlumia fungosa Allegheny-vine G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Agrimonia 
gryposepala

Tall Hairy Groovebur G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Amianthium 
muscitoxicum

Fly Poison G4G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants Angelica triquinata Filmy Angelica G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Aralia nudicaulis Wild Sarsaparilla G5 S3? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Baptisia tinctoria Yellow Wild Indigo G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Bartonia virginica Yellow Screwstem G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Botrychium 
oneidense

Blunt-lobe Grape-fern G4Q SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Boykinia aconitifolia Brook Saxifrage G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Carex aestivalis Summer Sedge G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants Carex appalachica Appalachian Sedge G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Carex 
austrocaroliniana

Tarheel Sedge G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Carex leptonervia Finely-nerved Sedge G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Carex roanensis Roan Mountain Sedge G3 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Castanea dentata American Chestnut G4 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Chrysosplenium 
americanum

American Golden-
saxifrage

G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Circaea alpina
Small Enchanter's 
Nightshade

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants Convallaria montana
American Lily-of-the-
valley

G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Corallorhiza 
maculata

Spotted Coralroot G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Corydalis 
sempervirens

Rock Harlequin G4G5 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Cymophyllus 
fraserianus

Fraser's Sedge G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Deschampsia 
flexuosa

Crinkled Hairgrass G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Dryopteris 
carthusiana

Spinulose Wood Fern G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants
Eriophorum 
virginicum

Tawny Cotton-grass G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Eupatorium 
maculatum

Spotted Joe-pye-weed G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Eupatorium steelei Steele's Joe-pye-weed G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Gentiana decora Showy Gentian G4? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Helianthemum 
canadense

Canada Frostweed G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Heracleum lanatum Cow-parsnip G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Hydrophyllum 
virginianum

Eastern Waterleaf G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants
Hypericum 
pseudomaculatum

Large Spotted St. John's-
wort

G5? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Juglans cinerea White Walnut G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Juncus articulatus Jointed Rush G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Harlan Vascular Plants Leucothoe recurva Red-twig Doghobble G4G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Lilium superbum Turk's Cap Lily G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants Listera smallii Kidney-leaf Twayblade G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Lycopodiella 
appressa

Southern Bog Clubmoss G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Lycopodium 
clavatum

Running Pine G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Lycopodium 
inundatum

Northern Bog Clubmoss G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Maianthemum 
canadense

Wild Lily-of-the-valley G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Melampyrum lineare 
var. latifolium

American Cowwheat G5T5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Minuartia glabra Appalachian Sandwort G4 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

Table G-1: Appalachian Basin - Page 104 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Harlan Vascular Plants Oclemena acuminata Whorled Aster G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Oenothera oakesiana Evening Primrose G4G5Q SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Paronychia 
argyrocoma

Silverling G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Platanthera 
psycodes

Small Purple-fringed 
Orchid

G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Prosartes maculata Nodding Mandarin G3G4 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Rubus canadensis Smooth Blackberry G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Sambucus racemosa 
ssp. pubens

Red Elderberry G5T4T5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants Saxifraga michauxii Michaux's Saxifrage G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Saxifraga 
micranthidifolia

Lettuce-leaf Saxifrage G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Silene ovata Ovate Catchfly G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Solidago puberula Downy Goldenrod G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Solidago roanensis
Roan Mountain 
Goldenrod

G4G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Stachys eplingii Epling's Hedgenettle G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf
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KY Harlan Vascular Plants
Streptopus 
lanceolatus

Rosy Twisted-stalk G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants Trillium undulatum Painted Trillium G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Vaccinium 
erythrocarpum

Southern Mountain 
Cranberry

G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Veratrum 
parviflorum

Appalachian Bunchflower G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Harlan Vascular Plants
Viburnum 
lantanoides

Alderleaved Viburnum G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/0A035982-FF30-
4E95-B4B7-
AE1F3546C07F/0/Harlan.pdf

KY Jackson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Jackson Fish
Etheostoma 
cinereum

Ashy Darter G2G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf
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KY Jackson Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Fish Percina squamata Olive Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Insects Dannella provonshai An Ephemerellid Mayfly G3G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Insects
Habrophlebiodes 
celeteria

A Leptophlebiid Mayfly G2G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Insects
Ophiogomphus 
howei

Pygmy Snaketail G3 S1S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Jackson Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf
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KY Jackson Mammals
Corynorhinus 
townsendii 
virginianus

Virginia Big-eared Bat G4G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Alasmidonta 
atropurpurea

Cumberland Elktoe G1G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Alasmidonta 
marginata

Elktoe G4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf
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KY Jackson Molluscs Pegias fabula Littlewing Pearlymussel G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Pleurobema 
oviforme

Tennessee Clubshell G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Ptychobranchus 
subtentum

Fluted Kidneyshell G2 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs Toxolasma lividus Purple Lilliput G2 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Molluscs Villosa trabalis Cumberland Bean G1 S1 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf
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KY Jackson Other invertebrates
Geocentrophora 
cavernicola

A Cave Obligate 
Planarian

G1G2 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Ageratina luciae-
brauniae

Lucy Braun's White 
Snakeroot

G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Castilleja coccinea Scarlet Indian Paintbrush G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Cypripedium 
kentuckiense

Kentucky Lady's-slipper G3 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Dodecatheon 
frenchii

French's Shooting Star G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Dryopteris 
carthusiana

Spinulose Wood Fern G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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KY Jackson Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Paxistima canbyi Canby's Mountain-lover G2 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Saxifraga 
micranthidifolia

Lettuce-leaf Saxifrage G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Stenanthium 
gramineum

Eastern Featherbells G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants Taxus canadensis Canadian Yew G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf
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KY Jackson Vascular Plants
Trifolium 
stoloniferum

Running Buffalo Clover G3 S2S3 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Jackson Vascular Plants
Vallisneria 
americana

Eelgrass G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6854C70F-3BDC-
40B0-AE41-
B37CB12E3BC4/0/Jackson.pdf

KY Johnson Birds Accipiter striatus Sharp-shinned Hawk G5 S3B,S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Johnson Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Johnson Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Johnson Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Johnson Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf
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KY Johnson Vascular Plants
Erythronium 
rostratum

Yellow Troutlily G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Johnson Vascular Plants
Trichostema 
setaceum

Narrowleaved Bluecurls G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/CD447D54-79D2-
4797-AB13-
3EA63793D5AE/0/Johnson.pdf

KY Knott Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Knott Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Knott Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf
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KY Knott Molluscs
Alasmidonta 
marginata

Elktoe G4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Vascular Plants
Hydrophyllum 
virginianum

Eastern Waterleaf G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Knott Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knott Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/DFFB41C3-2A2C-
46CE-8A2C-
7B02459E447E/0/Knott.pdf

KY Knox Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Birds Cistothorus platensis Sedge Wren G5 S3B S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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KY Knox Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Insects
Lytrosis 
permagnaria

A Geometrid Moth G3G4 S1 SMC E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Insects Polygonia faunus Green Comma G5 SH H
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Insects Polygonia progne Gray Comma G4G5 SH H
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Knox Insects Speyeria idalia Regal Fritillary G3 SH SMC H
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf
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KY Knox Molluscs
Alasmidonta 
atropurpurea

Cumberland Elktoe G1G2 S1 LE E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Molluscs Lampsilis ovata Pocketbook G5 S1 E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Aconitum uncinatum Blue Monkshood G4 S2 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Calopogon tuberosus Grass Pink G5 S1 E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Carex hystericina Porcupine Sedge G5 SH H
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf
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KY Knox Vascular Plants Carex seorsa Weak Stellate Sedge G4 S2S3 S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants
Cypripedium 
kentuckiense

Kentucky Lady's-slipper G3 S1S2 SMC E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Gratiola viscidula Short's Hedgehyssop G4G5 S3 S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants
Hypericum crux-
andreae

St. Peter's-wort G5 S2S3 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Juglans cinerea White Walnut G4 S3 SMC S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Knox Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Lobelia nuttallii Nuttall's Lobelia G4G5 S2 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf
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KY Knox Vascular Plants Platanthera cristata Yellow-crested Orchid G5 S1S2 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Polygala cruciata Crossleaf Milkwort G5 S1 E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Sabatia campanulata Slender Marsh Pink G5 S1 E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Sagittaria graminea Grassleaf Arrowhead G5 S1S2 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants
Trichostema 
setaceum

Narrowleaved Bluecurls G5 S1 E
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf

KY Knox Vascular Plants
Vallisneria 
americana

Eelgrass G5 S2S3 S
http://www.naturepreserves.ky.gov/
NR/rdonlyres/81951160-3239-48F2-
8E9B-956BA9A55FBC/0/Knox.pdf
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KY Laurel Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds Accipiter striatus Sharp-shinned Hawk G5 S3B,S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds Aimophila aestivalis Bachman's Sparrow G3 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Laurel Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Birds Picoides borealis
Red-cockaded 
Woodpecker

G3 SX LE X

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Fish
Etheostoma 
cinereum

Ashy Darter G2G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Fish
Ichthyomyzon 
greeleyi

Mountain Brook Lamprey G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Fish Percina squamata Olive Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Fish
Phenacobius 
uranops

Stargazing Minnow G4 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects Dannella provonshai An Ephemerellid Mayfly G3G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects
Lytrosis 
permagnaria

A Geometrid Moth G3G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Insects Nannothemis bella Elfin Skimmer G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects
Ophiogomphus 
howei

Pygmy Snaketail G3 S1S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects Polygonia faunus Green Comma G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Laurel Insects Speyeria idalia Regal Fritillary G3 SH SMC H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Insects Stylurus notatus Elusive Clubtail G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

Table G-1: Appalachian Basin - Page 122 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Laurel Mammals Mustela nivalis Least Weasel G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Alasmidonta 
atropurpurea

Cumberland Elktoe G1G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Alasmidonta 
marginata

Elktoe G4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Epioblasma 
brevidens

Cumberlandian 
Combshell

G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Molluscs
Epioblasma 
capsaeformis

Oyster Mussel G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Fumonelix wetherbyi Clifty Covert G2G3 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Leptoxis praerosa Onyx Rocksnail G5 S3S4 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Pegias fabula Littlewing Pearlymussel G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Pleurobema 
oviforme

Tennessee Clubshell G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Molluscs Pleurocera curta Shortspire Hornsnail G2 S2 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Ptychobranchus 
subtentum

Fluted Kidneyshell G2 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Toxolasma lividus Purple Lilliput G2 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Molluscs Villosa trabalis Cumberland Bean G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Non Vascular Plants Neckera pennata Neckera Moss G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Non Vascular Plants
Polytrichum 
pallidisetum

A Hair Cap Moss G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Reptiles
Eumeces 
inexpectatus

Southeastern Five-lined 
Skink

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Aconitum uncinatum Blue Monkshood G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Ageratina luciae-
brauniae

Lucy Braun's White 
Snakeroot

G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Bartonia virginica Yellow Screwstem G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Carex atlantica ssp. 
capillacea

Prickly Bog Sedge G5T5? S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Vascular Plants Carex gigantea Large Sedge G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Ceanothus 
herbaceus

Prairie Redroot G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Comptonia 
peregrina

Sweet-fern G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Cypripedium 
kentuckiense

Kentucky Lady's-slipper G3 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Eriophorum 
virginicum

Tawny Cotton-grass G1G2 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Vascular Plants Eurybia saxicastellii Rockcastle Aster G5? S1S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Gratiola pilosa Shaggy Hedgehyssop G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Gratiola viscidula Short's Hedgehyssop G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Hexastylis contracta Southern Heartleaf G5 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Hydrophyllum 
virginianum

Eastern Waterleaf G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Hypericum crux-
andreae

St. Peter's-wort G4 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Juglans cinerea White Walnut G5 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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KY Laurel Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Lobelia nuttallii Nuttall's Lobelia G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Lycopodiella 
appressa

Southern Bog Clubmoss G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Platanthera cristata Yellow-crested Orchid G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid G2G3 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Podostemum 
ceratophyllum

Threadfoot G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Polygala cruciata Crossleaf Milkwort G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Vascular Plants Polygala paucifolia Gaywings G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Potamogeton 
illinoensis

Illinois Pondweed G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Potamogeton 
pulcher

Spotted Pondweed G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Rhynchospora 
recognita

Globe Beaked-rush G5? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Saxifraga michauxii Michaux's Saxifrage G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Solidago gracillima Southern Bog Goldenrod G4? S2? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf
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KY Laurel Vascular Plants
Solidago simplex 
ssp. randii var. 
racemosa 

Rand's Goldenrod G5T3? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Spiraea virginiana Virginia Spiraea G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Stenanthium 
gramineum

Eastern Featherbells G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants
Symphyotrichum 
concolor

Eastern Silvery Aster G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Vitis labrusca Northern Fox Grape G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Laurel Vascular Plants Vitis rupestris Sand Grape G3 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/F9C6CFBD-B59A-
4013-BEC5-
55D245480C6E/0/Laurel.pdf

KY Lawrence Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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KY Lawrence Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Fish
Percopsis 
omiscomaycus

Trout-perch G5 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Insects
Acroneuria 
kosztarabi

A Perlid Stonefly G1 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Lawrence Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf
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KY Lawrence Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Vascular Plants
Carex tonsa var. 
rugosperma

Umbel-like Sedge G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Vascular Plants
Erythronium 
rostratum

Yellow Troutlily G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Vascular Plants Halesia tetraptera Common Silverbell G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/70A6260F-74F2-
4543-BDFE-
3F70BB3D3D72/0/Lawrence.pdf

KY Lawrence Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Leslie Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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KY Leslie Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Insects
Amphiagrion 
saucium

Eastern Red Damsel G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Insects
Maccaffertium 
bednariki

A Heptageniid Mayfly G2G4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Leslie Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Molluscs
Anguispira 
rugoderma

Pine Mountain Tigersnail G2 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Molluscs Epioblasma triquetra Snuffbox G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2S3 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf
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KY Leslie Vascular Plants Carex appalachica Appalachian Sedge G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants Castilleja coccinea Scarlet Indian Paintbrush G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants
Chrysosplenium 
americanum

American Golden-
saxifrage

G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Leslie Vascular Plants
Lycopodium 
clavatum

Running Pine G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants
Prenanthes 
crepidinea

Nodding Rattlesnake-root G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Leslie Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf
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KY Leslie Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/95180E88-3992-
468D-8290-
EFB42E11EA47/0/Leslie.pdf

KY Letcher Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Amphibians Plethodon wehrlei Wehrle's Salamander G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Letcher Birds
Pheucticus 
ludovicianus

Rose-breasted Grosbeak G5 S3S4B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S2B SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Crustaceans Cambarus buntingi Longclaw Crayfish G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects
Amphiagrion 
saucium

Eastern Red Damsel G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects Erora laeta Early Hairstreak GU S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects
Litobrancha 
recurvata

A Burrowing Mayfly G5 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Insects
Papaipema 
speciosissima

Osmunda Borer Moth G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects Phyciodes batesii Tawny Crescent G4 SH SMC H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Letcher Insects Stylurus notatus Elusive Clubtail G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Insects Stylurus scudderi Zebra Clubtail G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals
Clethrionomys 
gapperi maurus

Kentucky Red-backed 
Vole

G5T3T4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Mammals Mustela nivalis Least Weasel G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Myotis grisescens Gray Myotis G3 S2 LE T http://www.fws.gov/endangered/

KY Letcher Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Sorex cinereus Cinereus Shrew G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Sorex dispar blitchi Long-tailed Shrew G4T3T4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Mammals Ursus americanus American Black Bear G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Molluscs Glyphyalinia rhoadsi Sculpted Glyph G5 S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Molluscs Patera panselenus Virginia Bladetooth G2 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants Anomodon rugelii G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants
Brachythecium 
populeum

Matted Feather Moss G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants
Cirriphyllum 
piliferum

G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants
Dicranodontium 
asperulum

G4G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants Entodon brevisetus G4? S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Non Vascular Plants Neckera pennata G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants Oncophorus raui G3 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants
Polytrichum 
pallidisetum

A Hair Cap Moss G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants Polytrichum strictum G4 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Non Vascular Plants
Sphagnum 
quinquefarium

A Sphagnum Moss G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Adlumia fungosa Allegheny-vine G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Angelica triquinata Filmy Angelica G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Vascular Plants Baptisia tinctoria Yellow Wild Indigo G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Botrychium 
matricariifolium

Matricary Grape-fern G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Boykinia aconitifolia Brook Saxifrage G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Carex aestivalis Summer Sedge G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Carex appalachica Appalachian Sedge G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Circaea alpina
Small Enchanter's 
Nightshade

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Vascular Plants
Corydalis 
sempervirens

Rock Harlequin G4G5 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Cymophyllus 
fraserianus

Fraser's Sedge G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Eupatorium steelei Steele's Joe-pye-weed G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Gentiana decora Showy Gentian G4? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Hexastylis contracta Southern Heartleaf G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Houstonia 
serpyllifolia

Michaux's Bluets G4? S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Vascular Plants
Hydrophyllum 
virginianum

Eastern Waterleaf G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Juglans cinerea White Walnut G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Letcher Vascular Plants Leucothoe recurva Red-twig Doghobble G4G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Lilium superbum Turk's Cap Lily G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Listera smallii Kidney-leaf Twayblade G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Monotropsis odorata Sweet Pinesap G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Oenothera oakesiana Evening Primrose G4G5Q SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Vascular Plants Oenothera perennis Small Sundrops G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Orontium aquaticum Golden Club G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Pogonia 
ophioglossoides

Rose Pogonia G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Prosartes maculata Nodding Mandarin G3G4 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Sanguisorba 
canadensis

Canada Burnet G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Saxifraga michauxii Michaux's Saxifrage G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants
Saxifraga 
micranthidifolia

Lettuce-leaf Saxifrage G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf
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KY Letcher Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Letcher Vascular Plants Trillium undulatum Painted Trillium G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6960FA49-666A-
4C54-9912-
F8080DB6A04E/0/Letcher.pdf

KY Magoffin Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Magoffin Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Magoffin Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Magoffin Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Magoffin Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Magoffin Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf
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KY Magoffin Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/57546685-9AF2-
4559-89F1-
2540BD6EBEBC/0/Magoffin.pdf

KY Magoffin Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Martin Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Martin Fish Ammocrypta clara Western Sand Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Insects Polygonia progne Gray Comma G4G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf
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KY Martin Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Martin Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Vascular Plants
Carex tonsa var. 
rugosperma

Umbel-like Sedge G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/68AC8650-67D5-
4F54-8B8F-
E39DFEFA604B/0/Martin.pdf

KY Martin Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Morgan Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

Table G-1: Appalachian Basin - Page 149 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Morgan Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Morgan Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Morgan Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Mammals
Corynorhinus 
townsendii 
virginianus

Virginia Big-eared Bat G4T2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf
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KY Morgan Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Mammals Ursus americanus American Black Bear G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Molluscs Epioblasma triquetra Snuffbox G3 S2S3 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2S3 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Non Vascular Plants
Polytrichum 
pallidisetum

A Hair Cap Moss G4 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Reptiles Elaphe guttata Corn Snake G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf
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KY Morgan Vascular Plants Acer spicatum Mountain Maple G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants
Adiantum capillus-
veneris

Southern Maidenhair-fern G5 S2S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants
Chrysosplenium 
americanum

American Golden-
saxifrage

G5 S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants Circaea alpina
Small Enchanter's 
Nightshade

G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants Juglans cinerea White Walnut G4 S3? SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Morgan Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Morgan Vascular Plants Lespedeza stuevei Tall Bush-clover G4? S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf
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KY Morgan Vascular Plants
Thaspium 
pinnatifidum

Cutleaf Meadow-parsnip G2G3 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/6F5FBA9D-E3D8-
4EF1-8838-
F749605B8DF8/0/Morgan.pdf

KY Owsley Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Owsley Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Insects
Maccaffertium 
bednariki

A Heptageniid Mayfly G2G4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Owsley Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf
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KY Owsley Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Molluscs Epioblasma triquetra Snuffbox G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Vascular Plants
Cypripedium 
kentuckiense

Kentucky Lady's-slipper G3 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Owsley Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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KY Owsley Vascular Plants
Podostemum 
ceratophyllum

Threadfoot G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/4D4543F4-8A99-
45ED-BC8B-
2AEAEE493C8E/0/Owsley.pdf

KY Perry Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Birds Corvus corax Common Raven G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Perry Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf
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KY Perry Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2S3 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Vascular Plants Acer spicatum Mountain Maple G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Vascular Plants Juglans cinerea White Walnut G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Perry Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Perry Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/10B40027-DC6E-
4BEA-8265-
778E879DE381/0/Perry.pdf

KY Pike Amphibians Plethodon wehrlei Wehrle's Salamander G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf
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KY Pike Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Birds Aimophila aestivalis Bachman's Sparrow G3 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Pike Crustaceans Cambarus veteranus Big Sandy Crayfish G3 S1 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Fish Ichthyomyzon fossor Northern Brook Lamprey G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Fish Lampetra appendix
American Brook 
Lamprey

G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Fish Noturus stigmosus Northern Madtom G3 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Fish
Percina 
macrocephala

Longhead Darter G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf
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KY Pike Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Pike Insects
Pseudanophthalmus 
hypolithos

Ashcamp Cave Beetle G1 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Molluscs Glyphyalinia rhoadsi Sculpted Glyph G5 S1 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Molluscs Patera panselenus Virginia Bladetooth G2 S1 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Adlumia fungosa Allegheny-vine G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Boykinia aconitifolia Brook Saxifrage G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf
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KY Pike Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants
Corydalis 
sempervirens

Rock Harlequin G4G5 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Pike Vascular Plants
Podostemum 
ceratophyllum

Threadfoot G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Schisandra glabra Bay Starvine G3 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf
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KY Pike Vascular Plants Solidago squarrosa Squarrose Goldenrod G4? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Spiraea alba Narrow-leaved G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Pike Vascular Plants Thuja occidentalis Northern White Cedar G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/D057B415-22A6-
45EC-886C-
63CC5A0EA90F/0/Pike.pdf

KY Whitley Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Birds Accipiter striatus Sharp-shinned Hawk G5 S3B, S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Whitley Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Birds Picoides borealis
Red-cockaded 
Woodpecker

G3 SX LE X

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S2B SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Crustaceans Cambarus buntingi Longclaw Crayfish G4 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Crustaceans
Cambarus 
parvoculus

Mountain Midget 
Crayfish

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Fish Acipenser fulvescens Lake Sturgeon G3G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Fish Etheostoma susanae Cumberland Darter G1G2 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Insects
Amphiagrion 
saucium

Eastern Red Damsel G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects
Lytrosis 
permagnaria

A Geometrid Moth G3G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects Manophylax butleri A Limnephilid Caddisfly G2 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects Nannothemis bella Elfin Skimmer G4 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects Polygonia faunus Green Comma G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects Polygonia progne Gray Comma G4G5 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects
Pseudanophthalmus 
calcareus

Limestone Cave Beetle G1 S1 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Whitley Insects Speyeria idalia Regal Fritillary G3 SH SMC H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Insects Stylurus notatus Elusive Clubtail G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Mammals
Corynorhinus 
rafinesquii

Rafinesque's Big-eared 
Bat

G3G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Mammals Spilogale putorius Eastern Spotted Skunk G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Mammals Ursus americanus American Black Bear G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs
Alasmidonta 
atropurpurea

Cumberland Elktoe G1G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs
Anodontoides 
denigratus

Cumberland Papershell G1 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs
Epioblasma 
capsaeformis

Oyster Mussel G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs Fumonelix wetherbyi Clifty Covert G2G3 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs
Ptychobranchus 
subtentum

Fluted Kidneyshell G2 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Molluscs Villosa trabalis Cumberland Bean G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Non Vascular Plants Bryum miniatum G3G4 S1?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Non Vascular Plants
Dicranodontium 
asperulum

G4G5 S1?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Reptiles Eumeces anthracinus Coal Skink G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Reptiles
Eumeces 
inexpectatus

Southeastern Five-lined 
Skink

G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Reptiles
Lampropeltis 
triangulum 
elapsoides

Scarlet Kingsnake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Reptiles
Ophisaurus 
attenuatus longi

Eastern Slender Glass 
Lizard

G5T5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pine Snake G4T4 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Agalinis obtusifolia Ten-lobe False Foxglove G4G5Q S1

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Ageratina luciae-
brauniae

Lucy Braun's White 
Snakeroot

G3 S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Aralia nudicaulis Wild Sarsaparilla G5 S3?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Baptisia tinctoria Yellow Wild Indigo G5 S1S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Bartonia virginica Yellow Screwstem G5 S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants Calopogon tuberosus Grass Pink G5 S1

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Calycanthus floridus 
var. glaucus

Eastern Sweetshrub G5T5 S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Castanea pumila Allegheny Chinkapin G5 S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Chrysosplenium 
americanum

American Golden-
saxifrage

G5 S2?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Collinsonia 
verticillata

Whorled Horse-balm G3G4 S1?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Coreopsis pubescens Star Tickseed G5? S2S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Corydalis 
sempervirens

Rock Harlequin G4G5 S3?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants
Eupatorium 
semiserratum

Small-flower 
Thoroughwort

G5 S1

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Eurybia radula Rough-leaved Aster G5 S1?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Gentiana decora Showy Gentian G4? S1?

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Gratiola pilosa Shaggy Hedgehyssop G5? S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Gratiola viscidula Short's Hedgehyssop G4G5G S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Hexastylis contracta Southern Heartleaf G3 S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Houstonia 
serpyllifolia

Michaux's Bluets G4? S1

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants
Hypericum crux-
andreae

St. Peter's-wort G5 S2S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Hypericum 
pseudomaculatum

Large Spotted St. John's-
wort

G5? SH

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Lathyrus palustris Vetchling Peavine G5 S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Lathyrus venosus Smooth Veiny Peavine G5 S2S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Whitley Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 S2S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Liparis loeselii Loesel's Twayblade G5 S2S3

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Lobelia nuttallii Nuttall's Lobelia G4G5 S2

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants Orontium aquaticum Golden Club G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Platanthera cristata Yellow-crested Orchid G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid G2G3 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Podostemum 
ceratophyllum

Threadfoot G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Polygala cruciata Crossleaf Milkwort G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Rhynchosia 
tomentosa

Hairy Snoutbean G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Rhynchospora 
recognita

Globe Beaked-rush G5? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants Sabatia campanulata Slender Marsh Pink G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Scleria ciliata Fringed Nutrush G5 S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Silphium wasiotense Appalachian Rosinweed G3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Solidago gracillima Southern Bog Goldenrod G4? S2? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Solidago puberula Downy Goldenrod G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Solidago simplex 
ssp. randii var 
racemosa

Rand's Goldenrod G5T3? S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf
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KY Whitley Vascular Plants Spiraea virginiana Virginia Spiraea G2 S2 LT T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Stenanthium 
gramineum

Eastern Featherbells G4G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Symphyotrichum 
concolor

Eastern Silvery Aster G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants Tephrosia spicata Spiked Hoary-pea G4G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

KY Whitley Vascular Plants
Trichostema 
setaceum

Narrowleaved Bluecurls G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/7DFAE315-6A63-
4FEB-B92D-
9577FB624F0A/0/Whitley.pdf

MD Allegany Amphibians Plethodon wehrlei Wehrle's Salamander G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Amphibians
Pseudacris 
brachyphona

Mountain Chorus Frog G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Arachnids
Porrhomma 
cavernicola

Appalachian Cave Spider G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds Accipiter gentilis Northern Goshawk G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds Accipiter striatus Sharp-shinned Hawk G5 S1S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Birds Aegolius acadicus Northern Saw-whet Owl G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds Aimophila aestivalis Bachman's Sparrow G3 SHB X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S1S2B T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds Dendroica fusca Blackburnian Warbler G5 S1S2B T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

MD Allegany Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

MD Allegany Birds Porzana carolina Sora G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Birds
Thryomanes bewickii 
altus

Bewick's Wren G5T2Q S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Crustaceans Caecidotea franzi Franz's Cave Isopod G2G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Crustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Crustaceans Stygobromus franzi Franz's Cave Amphipod G3G4 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Crustaceans Stygobromus sp. 5 Barrelville Amphipod GNR S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Crustaceans Stygobromus sp. 6
Devil's Hole Cave 
Amphipod

GNR S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Amblyscirtes hegon Pepper and Salt Skipper G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Boyeria grafiana Ocellated Darner G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Insects Calephelis borealis Northern Metalmark G3G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects
Cicindela 
ancocisconensis

A Tiger Beetle G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Cicindela patruela
Green-patterned Tiger 
Beetle

G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Erynnis martialis Mottled Duskywing G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Euchloe olympia Olympia Marble G4G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects
Glaucopsyche 
lygdamus

Silvery Blue G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Lanthus parvulus Northern Pygmy Clubtail G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects
Macromia 
alleghaniensis

Allegheny River Cruiser G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Nymphalis vaualbum Compton Tortoiseshell G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects
Ophiogomphus 
rupinsulensis

Rusty Snaketail G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Papilio cresphontes Giant Swallowtail G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Pyrgus wyandot Grizzled Skipper G1G2Q S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects
Satyrium 
caryaevorus

Hickory Hairstreak G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Insects Satyrium edwardsii Edwards' Hairstreak G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Insects
Satyrium favonius 
ontario

Northern Oak hairstreak G4T4 S1S2 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Erethizon dorsatum Porcupine G5 S1S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Lepus americanus Snowshoe Hare G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Mustela nivalis Least Weasel G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Myotis leibii Eastern Small-footed Bat G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Myotis sodalis Indiana Bat G2 S1 LE E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Neotoma magister Allegheny Woodrat G3G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Sorex dispar Long-tailed Shrew G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Sorex fumeus Smoky Shrew G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Mammals Spilogale putorius Eastern Spotted Skunk G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs Elliptio producta Atlantic Spike G3Q S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs Fontigens bottimeri Appalachian Spring Snail G2 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs Glyphyalinia raderi
Rader's Snail (Maryland 
Glyph)

G2 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Molluscs Hendersonia occulta
Cherrydrop Snail 
(Cherrystone Drop)

G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs
Lasmigona 
subviridis

Green Floater G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Molluscs Strophitus undulatus Creeper G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Other invertebrates Sphalloplana sp. 1 A Planarian GNR S1S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Reptiles Eumeces anthracinus Northern Coal Skink G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Adlumia fungosa Climbing Fumitory G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Agalinis obtusifolia Blunt-leaved Gerardia G4G5Q S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Agrimonia striata Woodland Agrimony G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Amelanchier humilis Running Serviceberry G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Amelanchier 
sanguinea

Round-leaf Serviceberry G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Amelanchier 
stolonifera

Running Juneberry G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Arctostaphylos uva-
ursi

Bearberry G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Aristolochia 
macrophylla

Pipevine G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Asplenium 
pinnatifidum

Lobed Spleenwort G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Astragalus 
canadensis

Canada Milkvetch G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants Astragalus distortus Bent Milkvetch G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Bouteloua 
curtipendula

Side-oats Grama G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Bromus ciliatus Fringed Brome G5 S1?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Bromus latiglumis Broad-glumed Brome G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Calamagrostis 
porteri

Porter's Reedgrass G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Calystegia 
spithamaea

Low Bindweed G4G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Campanula 
divaricata

Southern Harebell G4 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Campanula 
rotundifolia

Harebell G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Carex eburnea Ebony Sedge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Carex pedunculata Long-stalked Sedge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Carex pellita Woolly Sedge G5 S2?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Carex shortiana Short's Sedge G5 S2 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Castilleja coccinea Indian Paintbrush G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Chenopodium 
gigantospermum

Maple-leaved Goosefoot G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Chenopodium 
standleyanum

Standley's Goosefoot G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants Cornus rugosa Round-leaved Dogwood G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Cyperus houghtonii
Houghton's Umbrella-
sedge

G4? S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Dicentra eximia Wild Bleeding-heart G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Diplazium 
pycnocarpon

Glade Fern G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Dirca palustris Leatherwood G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Dryopteris 
campyloptera

Mountain Wood-fern G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Erythronium 
albidum

White Trout Lily G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Euphorbia obtusata Blunt-leaved Spurge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Festuca paradoxa Cluster Fescue G5 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Gentiana andrewsii Fringe-tip Closed Gentian G5? S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Hasteola suaveolens
Sweet-scented Indian-
plantain

G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Helianthus 
laevigatus

Smooth Sunflower G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Heuchera villosa Rough Heuchera G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Iris cristata Crested Iris G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants Juglans cinerea Butternut G4 S2S3
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Juncus trifidus Highland Rush G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Lemna trisulca Star Duckweed G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Liatris turgida Robust Blazing-star G3 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Lonicera canadensis Canada Honeysuckle G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Lupinus perennis Wild Lupine G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Lysimachia hybrida Lowland Loosestrife G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Matelea obliqua Climbing Milkweed G4? S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Matteuccia 
struthiopteris

Ostrich Fern G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Melica nitens
Three-flowered 
Melicgrass

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Minuartia michauxii Rock Sandwort G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Onosmodium molle Shaggy False-gromwell G4G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Oryzopsis asperifolia
White-fruited 
Mountainrice

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants
Paronychia virginica 
var. virginica

Yellow Nailwort G4T1Q S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Parthenium 
integrifolium

American Feverfew G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Paxistima canbyi Canby's Mountain Lover G2 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Phlox latifolia Mountain Phlox G4 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Piptatherum 
racemosum

Black-fruited 
Mountainrice

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Platanthera flava Pale Green Orchid G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Platanthera 
peramoena

Purple Fringeless Orchid G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Poa alsodes Grove Meadow-grass G4G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Poa saltuensis Drooping Bluegrass G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Polygala polygama Racemed Milkwort G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Polygala senega Seneca Snakeroot G4G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Potamogeton 
illinoensis

Illinois Pondweed G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Ptilimnium nodosum Harperella G2 S1 LE E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants
Pycnanthemum 
virginianum

Virginia Mountain-mint G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Quercus macrocarpa Mossy-cup Oak G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Ruellia strepens Rustling Wild-petunia G4G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Salix exigua Sandbar Willow G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Scutellaria leonardii Leonard's Skullcap G4T4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Sedum 
glaucophyllum

Cliff Stonecrop G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Sida hermaphrodita Virginia Mallow G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Silene nivea Snowy Campion G4? S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Smilacina stellata
Star-flowered False 
Solomon's-seal

G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Solidago hispida Hairy Goldenrod G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Solidago rupestris Rock Goldenrod G4? SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Spiranthes 
ochroleuca

Yellow Nodding Ladys' 
Tresses

G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Stachys nuttallii Nuttall's Hedge-nettle G5? S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Stellaria alsine Trailing Stitchwort G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Symphoricarpos 
albus

Snowberry G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf
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MD Allegany Vascular Plants
Symphyotrichum 
praealtum

Willow Aster G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Taenidia montana Mountain Pimpernel G3 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Talinum teretifolium Fameflower G4 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Thuja occidentalis Arbor-vitae G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Trichostema 
setaceum

Narrow-leaved Bluecurls G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Trifolium virginicum Kate's-mountain Clover G3 S2S3 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Triosteum 
angustifolium

Narrow-leaved Horse-
gentian

G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Valerianella 
chenopodiifolia

Goose-foot Cornsalad G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Veronica scutellata Marsh Speedwell G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants Woodsia ilvensis Rusty Woodsia G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Allegany Vascular Plants
Zanthoxylum 
americanum

Northern Prickly-ash G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtealle.pdf

MD Garrett Amphibians Aneides aeneus Green Salamander G3G4 S2 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Amphibians
Cryptobranchus 
alleganiensis

Eastern Hellbender G3G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Amphibians Necturus maculosus Common Mudpuppy G5 S1 X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Amphibians Plethodon wehrlei Wehrle's Salamander G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Amphibians
Pseudacris 
brachyphona

Mountain Chorus Frog G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Accipiter gentilis Northern Goshawk G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Accipiter striatus Sharp-shinned Hawk G5 S1S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Aegolius acadicus Northern Saw-whet Owl G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Aimophila aestivalis Bachman's Sparrow G3 SHB X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S1S2B T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Circus cyaneus Northern Harrier G5 S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Cistothorus platensis Sedge Wren G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Contopus cooperi Olive-sided Flycatcher G4 SHB E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Dendroica fusca Blackburnian Warbler G5 S1S2B T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Empidonax alnorum Alder Flycatcher G5 S2B I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

MD Garrett Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S3B BGEPA
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Ixobrychus exilis Least Bittern G5 S2S3B I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Birds Junco hyemalis Dark-eyed Junco G5 S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Oporornis 
philadelphia

Mourning Warbler G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

MD Garrett Birds Porzana carolina Sora G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Regulus satrapa Golden-crowned Kinglet G5 S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds Sitta canadensis Red-breasted Nuthatch G5 S1B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Thryomanes bewickii 
altus

Bewick's Wren G5T2Q S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Troglodytes 
troglodytes

Winter Wren G5 S2B
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Birds
Vermivora 
ruficapilla

Nashville Warbler G5 S1S2B I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Caecidotea franzi Franz's Cave Isopod G2G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Caecidotea sp. 1 An Isopod G1 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Caecidotea sp. 5 John Friend Cave Isopod GNR S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Caecidotea sp. 6 An Isopod GNR S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans
Dactylocythere 
scotos

An Entocytherid Ostracod GNR S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Crustaceans Discus catskillensis Angular Disc G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Fontigens bottimeri Appalachian Spring Snail G2 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans
Stygobromus 
emarginatus

Greenbrier Cave 
Amphipod

G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Stygobromus franzi Franz's Cave Amphipod G3G4 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Stygobromus sp. 5 Barrelville Amphipod GNR S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans Triodopsis picea Spruce Knob Threetooth G3 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Crustaceans
Webbhelix 
multilineata

Striped Whitelip G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Fish
Catostomus 
catostomus

Longnose Sucker G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Fish
Clinostomus 
elongatus

Redside Dace G3G4 SX?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Fish Noturus flavus Stonecat G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Fish
Pararhinichthys 
bowersi

Cheat Minnow G1G2Q SX X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Aeshna canadensis Canada Darner G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Aeshna tuberculifera Black-tipped Darner G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Amblyscirtes hegon Pepper and Salt Skipper G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Insects Apamea mixta A Noctuid Moth GU S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Arrhopalites sp. 1 Crabtree Cave Springtail GNR SU
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Boyeria grafiana Ocellated Darner G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Callophrys irus Frosted Elfin G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Calopteryx amata Superb Jewelwing G4 S1S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Chlosyne harrisii Harris's Checkerspot G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Cicindela patruela
Green-patterned Tiger 
Beetle

G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Colias interior Pink-edged Sulphur G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Cordulegaster 
obliqua

Arrowhead Spiketail G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Enallagma annexum Northern Bluet G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Enallagma 
antennatum

Rainbow Bluet G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Erora laeta Early Hairstreak GU S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Euchloe olympia Olympia Marble G4G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Euphyes bimacula Two-spotted Skipper G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Gomphus rogersi Sable Clubtail G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Insects Lanthus parvulus Northern Pygmy Clubtail G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Lanthus vernalis Southern Pygmy Clubtail G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Leucorrhinia 
glacialis

Crimson-ringed 
Whiteface

G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Leucorrhinia 
hudsonica

Hudsonian Whiteface G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Lycaena epixanthe Bog Copper G4G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Nymphalis vaualbum Compton Tortoiseshell G5 S1B E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Pseudanophthalmus 
sp. 15

Maryland Cave Beetle G1 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Rhionaeschna 
mutata

Spring Blue Darner G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Speyeria atlantis Atlantis Fritillary G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Erethizon dorsatum Porcupine G5 S1S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Lepus americanus Snowshoe Hare G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals
Microtus 
chrotorrhinus 
carolinensis

Southern Rock Vole G4T3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Mammals Mustela nivalis Least Weasel G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Myotis leibii Eastern Small-footed Bat G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Myotis sodalis Indiana Bat G2 S1 LE E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Neotoma magister Allegheny Woodrat G3G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Sorex dispar Long-tailed Shrew G4 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Sorex fumeus Smoky Shrew G5 S2S3 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals
Sorex palustris 
punctulatus

Southern Water Shrew G5T3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Spilogale putorius Eastern Spotted Skunk G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Mammals Sylvilagus obscurus Appalachian Cottontail G4 S1 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Molluscs Strophitus undulatus Creeper G5 S2 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Other invertebrates Planaria dactyligera A Planarian GNR S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Other invertebrates Procotyla typhlops A Planarian G1G2 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Reptiles Apalone spinifera Eastern Spiny Softshell G5 S1 I
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Reptiles Eumeces anthracinus Northern Coal Skink G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Reptiles
Virginia valeriae 
pulchra

Mountain Earthsnake G5T3T4 S1S2 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants Abies balsamea Balsam Fir G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Aconitum uncinatum Blue Monkshood G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Actaea podocarpa American Bugbane G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Adlumia fungosa Climbing Fumitory G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Ampelopsis cordata Heartleaf Peppervine G5 SU
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Angelica triquinata Filmy Angelica G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Aralia hispida Bristly Sarsaparilla G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Aristolochia 
macrophylla

Pipevine G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Botrychium 
oneidense

Blunt-lobe Grape-fern G4Q S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Bromus ciliatus Fringed Brome G5 S1?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Bromus kalmii Wild Chess G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Calla palustris Wild Calla G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Calopogon tuberosus Grass-pink G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Calystegia 
spithamaea

Low Bindweed G4G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Campanula 
divaricata

Southern Harebell G4 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants Carex aestivalis Summer Sedge G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex appalachica Appalachian Sedge G4 S1?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex buxbaumii Buxbaum's Sedge G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex careyana Carey's Sedge G4G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex diandra Lesser Panicled Sedge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex haydenii Cloud Sedge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex lacustris Lake-bank Sedge G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex pedunculata Long-stalked Sedge G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex plantaginea Plantain-leaved Sedge G5 S1?
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex projecta Necklace Sedge G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex tuckermanii Tuckerman Sedge G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Carex vesicaria Inflated Sedge G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Castilleja coccinea Indian Paintbrush G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Chenopodium 
gigantospermum

Maple-leaved Goosefoot G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Clematis 
occidentalis

Purple Clematis G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Clintonia 
alleghaniensis

Harned's Swamp 
Clintonia

G1Q S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Clintonia borealis Yellow Clintonia G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Coeloglossum viride Long-bracted Orchis G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Coptis trifolia Goldthread G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Corallorhiza trifida Early Coralroot G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Cornus canadensis Bunchberry G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Cornus rugosa Round-leaved Dogwood G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Cuscuta coryli Hazel Dodder G5? SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Cuscuta rostrata Beaked Dodder G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Cymophyllus 
fraserianus

Fraser's Sedge G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Desmodium rigidum Rigid Tick-trefoil GNRQ S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Dicentra eximia Wild Bleeding-heart G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Diplazium 
pycnocarpon

Glade Fern G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Dirca palustris Leatherwood G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Dryopteris 
campyloptera

Mountain Wood-fern G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Epilobium 
leptophyllum

Linear-leaved 
Willowherb

G5 S2S3
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Epilobium strictum Downy Willowherb G5? S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Equisetum 
sylvaticum

Wood Horsetail G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Erigeron pulchellus 
var. brauniae

Lucy Braun's Robin 
Plantain

G5T4 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Eupatorium 
maculatum

Spotted Joe-pye-weed G5 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Eurybia radula Rough-leaved Aster G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Festuca paradoxa Cluster Fescue G5 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Galium boreale Northern Bedstraw G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Gentiana andrewsii Fringe-tip Closed Gentian G5? S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Gentiana 
puberulenta

Downy Gentian G4G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Gentianella 
quinquefolia

Stiff Gentian G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Geum aleppicum Yellow Avens G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Glyceria grandis American Mannagrass G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Gymnocarpium 
dryopteris

Oak Fern G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Gymnocladus 
dioicus

Kentucky Coffee-tree G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Hasteola suaveolens
Sweet-scented Indian-
plantain

G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Huperzia porophila Rock Clubmoss G4 SX
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Hydrastis canadensis Goldenseal G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Hypericum 
adpressum

Creeping St. John's-wort G3 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Juglans cinerea Butternut G4 S2S3
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Juncus articulatus Jointed Rush G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Juncus 
brachycephalus

Small-headed Rush G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Juncus 
brevicaudatus

Narrow-panicled Rush G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Larix laricina Larch G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Ligusticum 
canadense

American Lovage G4 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Listera cordata Heartleaf Twayblade G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Listera smallii Appalachian Twayblade G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants Lonicera canadensis Canada Honeysuckle G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Lycopodiella 
inundata

Bog Clubmoss G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Marshallia 
grandiflora

Barbara's Buttons G2 SU X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Matteuccia 
struthiopteris

Ostrich Fern G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Menyanthes 
trifoliata

Buckbean G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Moehringia 
lateriflora

Grove Sandwort G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Oligoneuron rigidum Hard-leaved Goldenrod G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Oryzopsis asperifolia
White-fruited 
Mountainrice

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Oxydendrum 
arboreum

Sourwood G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Phegopteris 
connectilis

Northern Beech Fern G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Piptatherum 
racemosum

Black-fruited 
Mountainrice

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Platanthera flava Pale Green Orchid G4 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Platanthera 
grandiflora

Large Purple Fringed 
Orchid

G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Platanthera 
peramoena

Purple Fringeless Orchid G5 S1 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Platanthera 
psycodes

Small Purple Fringed 
Orchid

G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Poa alsodes Grove Meadow-grass G4G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Poa saltuensis Drooping Bluegrass G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Polemonium 
vanbruntiae

Jacob's-ladder G3G4 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Porteranthus 
stipulatus

American Ipecac G5 SH X
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Pycnanthemum 
verticillatum

Whorled Mountain-mint G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Pycnanthemum 
virginianum

Virginia Mountain-mint G5 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Rhododendron 
calendulaceum

Flame Azalea G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Rosa blanda Smooth Rose G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Salix discolor Pussy Willow G5 SU
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Salix exigua Sandbar Willow G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Salix humilis var. 
tristis

Dwarf Prairie Willow G4G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Sanguisorba 
canadensis

Canada Burnet G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Sarracenia purpurea Northern Pitcher-plant G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Schizachne 
purpurascens

Purple Oat G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Scutellaria 
galericulata

Common Skullcap G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Solidago curtisii Curtis' Goldenrod G4G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Solidago roanensis Mountain Goldenrod G4G5 S1? E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Solidago speciosa Showy Goldenrod G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Spiranthes lucida
Wide-leaved Ladys' 
Tresses

G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Spiranthes 
ochroleuca

Yellow Nodding Ladys' 
Tresses

G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Streptopus roseus Rose Twisted-stalk G5 S1S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Symphyotrichum 
drummondii

Drummond Aster G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Symphyotrichum 
praealtum

Willow Aster G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Taxus canadensis American Yew G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Thaspium trifoliatum Purple Meadow-parsnip G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Thelypteris simulata Bog Fern G4G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Trillium nivale Snow Trillium G4 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Triosteum 
angustifolium

Narrow-leaved Horse-
gentian

G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Uvularia grandiflora Large-flowered Bellwort G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf
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MD Garrett Vascular Plants
Vaccinium 
oxycoccos

Small Cranberry G5 S2 T
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants
Valerianella 
chenopodiifolia

Goose-foot Cornsalad G5 S1 E
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Viburnum lentago Nannyberry G5 S1
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

MD Garrett Vascular Plants Viola appalachiensis Appalachian Blue Violet G3 S2
http://www.dnr.state.md.us/wildlife/
Plants_Wildlife/rte/pdfs/rtegarr.pdf

OH Belmont Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Belmont Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Belmont Molluscs Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Belmont Non Vascular Plants Ramalina intermedia Rock Ramalina E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants
Delphinium 
exaltatum 

Tall Larkspur P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants Elymus trachycaulus Bearded Wheat Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants Lathyrus venosus Wild Pea E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf
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OH Belmont Vascular Plants Matelea obliqua Angle-pod P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants Oxalis montana White Wood-sorrel E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Belmont Vascular Plants
Symphyotrichum 
oblongifolium 

Shale Barren Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/belmon
t.pdf

OH Carroll Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Carroll Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Carroll Vascular Plants Antennaria virginica Shale Barren Pussy-toes T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Botrychium 
multifidum 

Leathery Grape Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants Callitriche verna Vernal Water-starwort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Corydalis 
sempervirens 

Rock-harlequin P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants Eleocharis tenuis Slender Spike-rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf
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OH Carroll Vascular Plants
Equisetum 
sylvaticum 

Woodland Horsetail P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Panicum 
philadelphicum 

Philadelphia Panic Grass E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Porteranthus 
trifoliatus 

Bowman's-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Potamogeton 
richardsonii 

Richardson's Pondweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Ranunculus 
fascicularis 

Early Buttercup P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Carroll Vascular Plants
Reflexed Sedge 1994 
P

Carex retroflexa P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/carroll.
pdf

OH Columbiana Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Columbiana Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Columbiana Molluscs Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Columbiana Reptiles Sistrurus catenatus Eastern massasauga C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Columbiana Vascular Plants Adlumia fungosa Mountain-fringe T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf
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OH Columbiana Vascular Plants Antennaria virginica Shale Barren Pussy-toes T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Arabis hirsuta var. 
adpressipilis 

Southern Hairy Rock 
Cress

P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Arabis lyrata Lyre-leaved Rock Cress T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Botrychium 
multifidum 

Leathery Grape Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Callitriche verna Vernal Water-starwort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Carex albolutescens Pale Straw Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Carex lasiocarpa Slender Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Carex projecta Necklace Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Carex retroflexa Reflexed Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Carex straminea Straw Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf
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OH Columbiana Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Chimaphila 
umbellata 

Pipsissewa T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Clintonia 
umbellulata 

Speckled Wood-lily T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Corydalis 
sempervirens 

Rock-harlequin P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Cyperus diandrus Low Umbrella-sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Desmodium 
illinoense 

Prairie Tick-trefoil X
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Eleocharis tenuis Slender Spike-rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Epilobium 
angustifolium 

Fireweed E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Epilobium strictum Simple Willow-herb T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf
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OH Columbiana Vascular Plants
Galium 
labradoricum 

Bog Bedstraw T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Gymnocarpium 
dryopteris 

Common Oak Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Luzula bulbosa Southern Woodrush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Panicum bicknellii Bicknell's Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Phegopteris 
connectilis

Long Beech Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Platanthera flava Tubercled Rein Orchid P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Platanthera 
psycodes

Small Purple Fringed 
Orchid

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Poa paludigena Marsh Spear Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Porteranthus 
trifoliatus 

Bowman's-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Ranunculus 
fascicularis 

Early Buttercup P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf
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OH Columbiana Vascular Plants
Rhododendron 
nudiflorum var. 
nudiflorum 

Pinxter-flower E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Salix candida Hoary Willow T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Salix serissima Autumn Willow P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Silene caroliniana 
ssp. pensylvanica 

Carolina Catchfly T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants
Sphenopholis 
pensylvanica 

Swamp-oats P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Columbiana Vascular Plants Utricularia minor Lesser Bladderwort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/columb
iana.pdf

OH Coshocton Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Coshocton Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Coshocton Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Molluscs Cyprogenia stegaria Fanshell LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Molluscs
Epioblasma 
obliquata perobliqua 
perobliqua

Purple Cat's Paw 
Pearlymussel

LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html
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OH Coshocton Molluscs Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Molluscs Pluerobema clava Clubshell Mussel LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Molluscs Villosa fabalis Rayed Bean Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Coshocton Vascular Plants
Botrychium 
biternatum 

Sparse-lobed Grape Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Coshocton Vascular Plants Carex argyrantha Silvery Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Coshocton Vascular Plants Carex retroflexa Reflexed Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Coshocton Vascular Plants Carex sprengelii Sprengel's Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Coshocton Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Coshocton Vascular Plants Lycopodium lagopus One-coned Club-moss E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/coshoct
on.pdf

OH Harrison Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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OH Harrison Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Harrison Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Harrison Vascular Plants Carex retroflexa Reflexed Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/harriso
n.pdf

OH Harrison Vascular Plants
Panicum 
philadelphicum 

Philadelphia Panic Grass E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/harriso
n.pdf

OH Harrison Vascular Plants
Sisyrinchium 
mucronatum 

Narrow-leaved Blue-eyed-
grass 

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/harriso
n.pdf

OH Harrison Vascular Plants
Symphyotrichum 
drummondii 

Drummond's Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/harriso
n.pdf

OH Jackson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Jackson Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Jackson Non Vascular Plants
Canoparmelia 
texana 

Texas Shield Lichen T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Non Vascular Plants
Diphyscium 
mucronifolium 

Cumberland Grain o' 
Wheat Moss

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Non Vascular Plants Ramalina pollinaria Chalky Ramalina T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Ageratina aromatica Small White Snakeroot E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Aristida 
purpurascens 

Purple Triple-awned 
Grass

P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Asclepias 
amplexicaulis 

Blunt-leaved Milkweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Asclepias variegata White Milkweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Buchnera americana Bluehearts T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Calamagrostis 
porteri ssp. insperata 

Bartley's Reed Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Carex albolutescens Pale Straw Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Carex bushii Bush's Sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Carex crinita var. 
brevicrinis 

Short-fringed Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Carex lupuliformis False Hop Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Carex straminea Straw Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Chionanthus 
virginicus

Fringe-tree P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Clitoria mariana Butterfly-pea P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Cyperus 
lancastriensis 

Many-flowered Umbrella-
sedge 

X
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Cyperus retrofractus Rough Umbrella-sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Eleocharis tenuis Slender Spike-rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Eleocharis wolfii Wolf's Spike-rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Eryngium 
yuccifolium 

Rattlesnake-master P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Eupatorium album White Thoroughwort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Eupatorium 
hyssopifolium 

Hyssop Thoroughwort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Gentiana villosa Sampson's Snakeroot E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Gratiola virginiana 
Round-fruited Hedge-
hyssop 

P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Gratiola viscidula Short's Hedge-hyssop T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Helianthus mollis Ashy Sunflower T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Hypericum 
denticulatum 

Coppery St. John's-wort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Juncus interior Inland Rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Lycopodium lagopus One-coned Club-moss E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Magnolia 
macrophylla 

Bigleaf Magnolia E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Magnolia tripetala Umbrella Magnolia T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Matelea obliqua Angle-pod P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants
Orbexilum 
pedunculatum

False Scurf-pea T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Panicum bicknellii Bicknell's Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Panicum laxiflorum Pale Green Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Panicum lindheimeri Lindheimer's Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Panicum scoparium Velvet Panic Grass E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Panicum yadkinense Spotted Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Penstemon pallidus 
Downy White Beard-
tongue

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Phaseolus 
polystachios 

Wild Kidney Bean P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Phegopteris 
connectilis 

Long Beech Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Phyllanthus 
caroliniensis 

Carolina Leaf-flower T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Platanthera flava Tubercled Rein Orchid P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Polygala curtissii Curtiss' Milkwort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Polygala incarnata Pink Milkwort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Potamogeton 
pulcher 

Spotted Pondweed E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Potamogeton 
tennesseensis 

Tennessee Pondweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Quercus falcata Spanish Oak T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Rhexia virginica Virginia Meadow-beauty P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Rhododendron 
maximum 

Great Rhododendron T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Rhododendron 
nudiflorum var. 
roseum 

Northern Rose Azalea P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Schoenoplectus 
purshianus 

Pursh's Bulrush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Scleria pauciflora Few-flowered Nut-rush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Scleria triglomerata Tall Nut-rush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Sericocarpus 
linifolius 

Narrow-leaved Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Silene rotundifolia Round-leaved Catchfly P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Solidago odora Sweet Goldenrod T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Sphenopholis 
obtusata var. 
obtusata 

Prairie Wedge Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Stenanthium 
gramineum 

Feather-bells P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Triadenum 
tubulosum 

Large Marsh St. John's-
wort

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Triadenum walteri Walter's St. John's-wort E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Trichostema 
dichotomum var. 
lineare 

Narrow-leaved Bluecurls E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf
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OH Jackson Vascular Plants Triplasis purpurea Purple Sand Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Verbesina 
helianthoides 

Hairy Wingstem P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Viola lanceolata Lance-leaved Violet P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Viola primulifolia Primrose-leaved Violet E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants Vitis cinerea Pigeon Grape P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jackson Vascular Plants
Woodwardia 
areolata 

Netted Chain Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jackson
.pdf

OH Jefferson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Jefferson Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Jefferson Molluscs Plethobasus cyphyus Sheepnose Mussel C http://www.fws.gov/endangered/

OH Jefferson Vascular Plants Antennaria virginica Shale Barren Pussy-toes T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Arabis lyrata Lyre-leaved Rock Cress T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

Table G-1: Appalachian Basin - Page 212 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

OH Jefferson Vascular Plants
Astragalus 
canadensis 

Canada Milk-vetch T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Aureolaria 
pedicularia var. 
pedicularia 

Woodland Fern-leaved 
False Foxglove 

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Chimaphila 
umbellata 

Pipsissewa T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Clintonia 
umbellulata 

Speckled Wood-lily T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Gymnocarpium 
dryopteris 

Common Oak Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Juncus secundus One-sided Rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Panicum boreale Northern Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Porteranthus 
trifoliatus 

Bowman's-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Pteridium aquilinum 
var. pseudocaudatum

Tailed Bracken E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf
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OH Jefferson Vascular Plants
Ranunculus 
fascicularis 

Early Buttercup P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Rhododendron 
maximum 

Great Rhododendron T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Scutellaria saxatilis Rock Skullcap P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Silene caroliniana 
ssp. pensylvanica 

Carolina Catchfly T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants
Symphyotrichum 
drummondii 

Drummond's Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Jefferson Vascular Plants Vitis cinerea Pigeon Grape P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/jefferso
n.pdf

OH Lawrence Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Lawrence Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Lawrence Molluscs Cyprogenia stegaria Fanshell LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Lawrence Molluscs Lampsilis abrupta
Pink Mucket 
Pearlymussel

LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Lawrence Molluscs Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html
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OH Lawrence Non Vascular Plants
Canoparmelia 
texana 

Texas Shield Lichen T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Non Vascular Plants Dibaeis absoluta Pink Dot Lichen T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Non Vascular Plants Ramalina farinacea Dotted Ramalina X
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Andropogon 
glomeratus

Bushy Broom-sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Asclepias 
amplexicaulis 

Blunt-leaved Milkweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Asclepias variegata White Milkweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Botrychium 
biternatum 

Sparse-lobed Grape Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Carex albolutescens Pale Straw Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Carex planispicata Flat-spiked Sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Carex striatula Lined Sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Chionanthus 
virginicus 

Fringe-tree P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Cirsium 
carolinianum 

Carolina Thistle T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Clitoria mariana Butterfly-pea P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Corallorhiza 
wisteriana 

Spring Coral-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Crataegus uniflora Dwarf Hawthorn E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Cuscuta cuspidata Cuspidate Dodder E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Cuscuta pentagona Five-angled Dodder T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Cyperus refractus Reflexed Umbrella-sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Draba brachycarpa Little Whitlow-grass E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Eryngium 
yuccifolium 

Rattlesnake-master P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Fleischmannia 
incarnata 

Pink Thoroughwort P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Gentiana villosa Sampson's Snakeroot E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Gratiola virginiana 
Round-fruited Hedge-
hyssop 

P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Heteranthera 
reniformis

Mud-plantain E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Heuchera parviflora 
Small-flowered Alum-
root

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Heuchera villosa Hairy Alum-root E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Hexalectris spicata Crested Coral-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Iris verna Dwarf Iris E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Krigia virginica Virginia Dwarf-dandelion P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Lathyrus venosus Wild Pea E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Malaxis unifolia Green Adder's-mouth P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Matelea obliqua Angle-pod P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Opuntia humifusa Common Prickly Pear P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Packera paupercula Balsam Squaw-weed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Panicum bicknellii Bicknell's Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Panicum boreale Northern Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Panicum laxiflorum Pale Green Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Panicum yadkinense Spotted Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Paspalum repens Riverbank Paspalum P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Passiflora incarnata Maypop P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Penstemon 
canescens 

Gray Beard-tongue T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Penstemon pallidus 
Downy White Beard-
tongue 

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Phacelia 
ranunculacea 

Blue Scorpion-weed E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Phaseolus 
polystachios 

Wild Kidney Bean P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Physalis virginiana Virginia Ground-cherry P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Piptochaetium 
avenaceum 

Black-seeded Needle 
Grass 

X
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Platanthera flava Tubercled Rein Orchid P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Pleopeltis 
polypodioides 

Little Gray Polypody T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Prunus mexicana Bigtree Plum P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Quercus falcata Spanish Oak T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Quercus marilandica Blackjack Oak P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Rhododendron 
nudiflorum var. 
nudiflorum 

Pinxter-flower E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Rhododendron 
nudiflorum var. 
roseum 

Northern Rose Azalea P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Schoenoplectus 
purshianus 

Pursh's Bulrush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Scleria oligantha 
Tubercled 

Nut-rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Scleria triglomerata Tall Nut-rush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Scutellaria saxatilis Rock Skullcap P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Sida hermaphrodita Virginia-mallow P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Silphium laciniatum Compass-plant E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Solidago odora Sweet Goldenrod T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Solidago sphacelata False Goldenrod E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Spermacoce glabra Smooth Buttonweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants Spiranthes ovalis Lesser Ladies'-tresses P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Stenanthium 
gramineum

Feather-bells P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Symphyotrichum 
ontarione 

Bottomland Aster P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Trifolium 
stoloniferum

Running Buffalo Clover LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Lawrence Vascular Plants
Trifolium 
stoloniferum 

Running Buffalo Clover LE E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Verbesina 
occidentalis 

Yellow Crown-beard E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf
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OH Lawrence Vascular Plants Vitis cinerea Pigeon Grape P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Lawrence Vascular Plants
Woodwardia 
areolata 

Netted Chain Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/lawrenc
e.pdf

OH Mahoning Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Mahoning Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Mahoning Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Mahoning Vascular Plants Callitriche verna Vernal Water-starwort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Clintonia 
umbellulata 

Speckled Wood-lily T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Corallorhiza 
maculata 

Spotted Coral-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Cuscuta pentagona Five-angled Dodder T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Deschampsia 
flexuosa 

Crinkled Hair Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf
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OH Mahoning Vascular Plants
Dryopteris 
clintoniana 

Clinton's Wood Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Eleocharis tenuis Slender Spike-rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Epilobium strictum Simple Willow-herb T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Equisetum 
sylvaticum 

Woodland Horsetail P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Gymnocarpium 
dryopteris 

Common Oak Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Juncus platyphyllus Flat-leaved Rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Lechea pulchella Leggett's Pinweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Luzula bulbosa Southern Woodrush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants
Phegopteris 
connectilis 

Long Beech Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Plantago cordata Heart-leaved Plantain E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf
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OH Mahoning Vascular Plants
Platanthera 
psycodes 

Small Purple Fringed 
Orchid

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Mahoning Vascular Plants Trollius laxus Spreading Globeflower E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/mahoni
ng.pdf

OH Monroe Mammals Myotis sodalis Indiana bat E
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Monroe Mussels Plethobasus cyphyus Sheepnose C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Monroe
Plants

Astragalus 
canadensis Canada Milk-vetch T

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Monroe
Plants

Botrychium 
biternatum Sparse-lobed Grape Fern E

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Monroe
Plants

Chimaphila 
umbellata Pipsissewa T

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Monroe
Plants

Cystopteris 
tennesseensis Tennessee Bladder Fern P

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Monroe
Plants Eleocharis tenuis Slender Spike-rush T

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Monroe
Plants Helianthus mollis Ashy Sunflower T

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf
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OH Monroe
Plants Scutellaria saxatilis Rock Skullcap P

http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/monroe
.pdf

OH Muskingum Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Muskingum Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Muskingum Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Muskingum Molluscs Cyprogenia stegaria Fanshell LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Muskingum Molluscs Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Muskingum Vascular Plants Ageratina aromatica Small White Snakeroot E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/muskin
gum.pdf

OH Muskingum Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/muskin
gum.pdf

OH Muskingum Vascular Plants Lechea villosa Hairy Pinweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/muskin
gum.pdf

OH Noble Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Noble Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Noble Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html
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OH Noble Vascular Plants Lechea tenuifolia Narrow-leaved Pinweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/noble.p
df

OH Perry Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Perry Insects
Nicrophorus 
americanus

American Burying Beetle LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Perry Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Perry Vascular Plants Cardamine dissecta Narrow-leaved Toothwort P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Perry Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Perry Vascular Plants
Cynoglossum 
virginianum var. 
boreale 

Northern Wild Comfrey X
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Perry Vascular Plants Juncus diffusissimus Diffuse Rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Perry Vascular Plants Malaxis unifolia Green Adder's-mouth P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Perry Vascular Plants Panicum laxiflorum Pale Green Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/perry.p
df

OH Stark Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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OH Stark Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Stark Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Stark Non Vascular Plants Sphagnum riparium Shore-growing Peat Moss E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Reptiles Sistrurus catenatus Eastern massasauga C
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Stark Vascular Plants Acorus americanus American Sweet-flag P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Agalinis purpurea 
var. parviflora 

Small Purple-foxglove E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Calla palustris Wild Calla P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Carex atlantica ssp. 
capillacea 

Howe's Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Carex bebbii Bebb's Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Carex flava Yellow Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Carex lasiocarpa Slender Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f
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OH Stark Vascular Plants Carex oligosperma Few-seeded Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Carex retroflexa Reflexed Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Chamaedaphne 
calyculata 

Leather-leaf P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Corallorhiza 
maculata 

Spotted Coral-root P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Deschampsia 
cespitosa 

Tufted Hair Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Eleocharis 
flavescens 

Green Spike-rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Epilobium strictum Simple Willow-herb T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Equisetum 
variegatum 

Variegated Scouring-rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Eriophorum 
virginicum 

Tawny Cotton-grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f
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OH Stark Vascular Plants
Eriophorum 
viridicarinatum 

Green Cotton-grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Galium 
labradoricum 

Bog Bedstraw T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Gentianopsis 
procera 

Small Fringed Gentian P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Glyceria acutiflora 
Sharp-glumed Manna 
Grass

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Hypericum boreale Northern St. John's-wort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Juncus balticus Baltic Rush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Juncus platyphyllus Flat-leaved Rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Larix laricina Tamarack P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Lechea intermedia Round-fruited Pinweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Lechea pulchella Leggett's Pinweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f
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OH Stark Vascular Plants Lechea villosa Hairy Pinweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Myriophyllum 
sibiricum 

American Water-milfoil T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Platanthera flava Tubercled Rein Orchid P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Poa saltuensis ssp. 
languida 

Weak Spear Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Potamogeton 
zosteriformis 

Flat-stemmed Pondweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Potentilla palustris Marsh Five-finger P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Rhexia virginica Virginia Meadow-beauty P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Rhynchospora alba White Beak-rush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Sagittaria rigida Deer's-tongue Arrowhead P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Salix pedicellaris Bog Willow E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f
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OH Stark Vascular Plants Salix serissima Autumn Willow P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Sarracenia purpurea Pitcher-plant P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Spiranthes 
romanzoffiana 

Hooded Ladies'-tresses E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Symphyotrichum 
drummondii 

Drummond's Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Triantha glutinosa False Asphodel T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Triglochin palustris Marsh Arrow-grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Utricularia 
intermedia 

Flat-leaved Bladderwort T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Vaccinium 
oxycoccos 

Small Cranberry T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants
Viburnum opulus 
var. americanum 

Highbush-cranberry E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Stark Vascular Plants Zigadenus elegans White Wand-lily P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f
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OH Stark Vascular Plants Zizania aquatica Wild Rice T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/stark.pd
f

OH Tuscarawas Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Tuscarawas Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA  SP http://www.fws.gov/endangered/

OH Tuscarawas Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Tuscarawas Molluscs Pluerobema clava Clubshell Mussel LE http://www.fws.gov/endangered/

OH Tuscarawas Vascular Plants
Botrychium 
multifidum 

Leathery Grape Fern E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/tuscara
was.pdf

OH Tuscarawas Vascular Plants Carex sprengelii Sprengel's Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/tuscara
was.pdf

OH Tuscarawas Vascular Plants
Corydalis 
sempervirens 

Rock-harlequin P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/tuscara
was.pdf

OH Tuscarawas Vascular Plants
Symphyotrichum 
drummondii 

Drummond's Aster T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/tuscara
was.pdf

OH Vinton Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

OH Vinton Insects
Nicrophorus 
americanus

American Burying Beetle LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html

OH Vinton Mammals Myotis sodalis Indiana Bat LE
http://www.fws.gov/midwest/endan
gered/lists/ohio-spp.html
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Federal 
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Priority
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OH Vinton Non Vascular Plants
Canoparmelia 
texana 

Texas Shield Lichen T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Non Vascular Plants Dibaeis absoluta Pink Dot Lichen T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Non Vascular Plants
Parmotrema 
madagascariaceum 

Madagascar Ruffle 
Lichen 

E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Asclepias 
amplexicaulis 

Blunt-leaved Milkweed P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Asclepias variegata White Milkweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Astragalus 
canadensis 

Canada Milk-vetch T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Calamagrostis 
porteri ssp. insperata 

Bartley's Reed Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Carex crinita var. 
brevicrinis 

Short-fringed Sedge T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Carex planispicata Flat-spiked Sedge E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Carex retroflexa Reflexed Sedge P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf
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OH Vinton Vascular Plants Castanea dentata American Chestnut P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Chionanthus 
virginicus 

Fringe-tree P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Cirsium 
carolinianum 

Carolina Thistle T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Clitoria mariana Butterfly-pea P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Crataegus uniflora Dwarf Hawthorn E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Cystopteris 
tennesseensis 

Tennessee Bladder Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Eleocharis 
engelmannii 

Engelmann's Spike-rush E
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Gratiola virginiana 
Round-fruited Hedge-
hyssop 

P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Juncus secundus One-sided Rush T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Magnolia tripetala Umbrella Magnolia T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf
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OH Vinton Vascular Plants Malaxis unifolia Green Adder's-mouth P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Orbexilum 
pedunculatum 

False Scurf-pea T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Panicum bicknellii Bicknell's Panic Grass T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Panicum laxiflorum Pale Green Panic Grass P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Penstemon pallidus 
Downy White Beard-
tongue

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Phaseolus 
polystachios 

Wild Kidney Bean T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Platanthera flava Tubercled Rein Orchid P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Potamogeton 
tennesseensis 

Tennessee Pondweed T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Schoenoplectus 
purshianus 

Pursh's Bulrush P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Scutellaria saxatilis Rock Skullcap P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf
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OH Vinton Vascular Plants Silene rotundifolia Round-leaved Catchfly P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Symphyotrichum 
ontarione 

Bottomland Aster P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Triadenum 
tubulosum

Large Marsh St. John's-
wort

T
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants Vitis cinerea Pigeon Grape P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

OH Vinton Vascular Plants
Woodwardia 
areolata 

Netted Chain Fern P
http://www.dnr.state.oh.us/Portals/3
/heritage/CountyRarePlants/vinton.
pdf

PA Allegheny Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Birds Asio flammeus Short-eared Owl G5 S1B,S3N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Allegheny Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Allegheny Birds
Lanius ludovicianus 
migrans

Migrant Loggerhead 
Shrike

G4T3Q S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Erimystax x-
punctatus

Gravel Chub G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Etheostoma 
camurum

Bluebreast Darter G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Etheostoma 
tippecanoe

Tippecanoe Darter G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Hiodon tergisus Mooneye G5 S2S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Ichthyomyzon 
bdellium

Ohio Lamprey G3G4 S2S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Ictiobus bubalus Smallmouth Buffalo G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Lepisosteus osseus Longnose Gar G5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Lepomis gulosus Warmouth G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Moxostoma 
carinatum

River Redhorse G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Notropis buchanani Ghost Shiner G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Percina copelandi Channel Darter G4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 237 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Allegheny Fish
Phoxinus 
erythrogaster

Southern Redbelly Dace G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Fish Pimephales vigilax Bullhead Minnow G5 SX CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Argia tibialis Blue-tipped Dancer G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Dryobius sexnotatus
Six-banded Longhorn 
Beetle

GNR SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects
Gomphaeschna 
antilope

Taper-tailed Darner G4 SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Papilio cresphontes Giant Swallowtail G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects
Progomphus 
obscurus

Common Sanddragon G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Insects Stylurus notatus Elusive Clubtail G3 SX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Molluscs
Cyclonaias 
tuberculata

Purple Wartyback G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Cyprogenia stegaria Fanshell G1Q SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Ellipsaria lineolata Butterfly Mussel G4 S1S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Elliptio crassidens Elephant Ear G5 SX CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Lampsilis abrupta Pink Mucket G2 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Obliquaria reflexa Threehorn Wartyback G5 SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Obovaria olivaria Hickorynut G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs
Plethobasus 
cooperianus

Orange-foot Pimpleback G1 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Quadrula metanevra Monkeyface G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Quadrula quadrula Mapleleaf G5 S1S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Toxolasma parvus Lilliput G5 S1S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs
Truncilla 
donaciformis

Fawnsfoot G5 S1 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Truncilla truncata Deertoe G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Reptiles Clonophis kirtlandii Kirtland's Snake G2 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Reptiles
Sistrurus catenatus 
catenatus

Eastern Massasauga G3G4T3TS1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Acalypha deamii Three-seeded Mercury G4? SX N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Alosa chrysochloris Skipjack Herring G5 S2S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Amelanchier 
obovalis

Coastal Juneberry G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Antennaria virginica Shale Barren Pussytoes G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Cacalia 
muehlenbergii

Great Indian-plantain G4 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Camassia scilloides Wild Hyacinth G4G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Carex buxbaumii Brown Sedge G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Carex careyana Carey's Sedge G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Chionanthus 
virginicus

Fringe-tree G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Clematis viorna Vase-vine Leather-flower G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Collinsia verna Spring Blue-eyed Mary G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Corallorhiza 
wisteriana

Spring Coral-root G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Crataegus brainerdii Brainerd's Hawthorne G5 SU TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Crataegus 
pennsylvanica

Red-fruited Hawthorn G3Q S2S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Cuscuta campestris Dodder G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Cuscuta coryli Hazel Dodder G5? SH TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Cuscuta pentagona Field Dodder G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Deschampsia 
cespitosa

Tufted Hairgrass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Dodecatheon meadia Common Shooting-star G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Eleocharis 
quadrangulata

Four-angled Spike-rush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Festuca paradoxa Cluster Fescue G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Helianthus hirsutus Sunflower G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Hierochloe hirta ssp. 
arctica

Common Northern Sweet 
Grass

G5T5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Hydrastis canadensis Golden-seal G4 S4 PV PV
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Hypericum 
adpressum

Creeping St. John's-wort G3 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Hypericum 
drummondii

Nits-and-lice G5 SX TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Iodanthus 
pinnatifidus

Purple Rocket G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 243 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Allegheny Vascular Plants Iris cristata Crested Dwarf Iris G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Juncus dichotomus Forked Rush G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Lemna turionifera A Duckweed G5 S1S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Lithospermum 
canescens

Hoary Puccoon G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Lythrum alatum Winged-loosestrife G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Marshallia 
grandiflora

Large-flowered 
Marshallia

G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Matelea obliqua Oblique Milkvine G4? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Monarda punctata Spotted Bee-balm G5 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Myriophyllum 
sibiricum

Northern Water-milfoil G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Opuntia humifusa Prickly-pear Cactus G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Oxydendrum 
arboreum

Sourwood G5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Passiflora lutea Passion-flower G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Physalis virginiana Virginia Ground-cherry G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Potamogeton 
tennesseensis

Tennessee Pondweed G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Ptelea trifoliata Common Hop-tree G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Ranunculus 
flabellaris

Yellow Water-crowfoot G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Ratibida pinnata
Gray-headed Prairie 
Coneflower

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Rudbeckia fulgida Eastern Coneflower G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Ruellia strepens Limestone Petunia G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Salix caroliniana Carolina Willow G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Senna marilandica Wild Senna G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Sisyrinchium 
albidum

Blue-eyed Grass G5? SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Sisyrinchium 
atlanticum

Eastern Blue-eyed Grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Solidago speciosa 
var. speciosa

Showy Goldenrod G5T5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Symphyotrichum 
drummondii

Hairy Heart-leaved Aster G5 SH N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Trautvetteria 
caroliniensis

Carolina Tassel-rue G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Trifolium reflexum Buffalo Clover G3G4 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Trillium cernuum Nodding Trillium G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Allegheny Vascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Veratrum virginicum Virginia Bunchflower G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants
Vitis cinerea var. 
baileyana

A Pigeon Grape G4G5TNRSH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Allegheny Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Amphibians Necturus maculosus Mudpuppy G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Armstrong Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Carpiodes carpio River Carpsucker G5 S1 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Armstrong Fish Erimystax dissimilis Streamline Chub G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish
Etheostoma 
camurum

Bluebreast Darter G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Hiodon alosoides Goldeye G5 S2? PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Hiodon tergisus Mooneye G5 S2S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Lepisosteus osseus Longnose Gar G5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish
Moxostoma 
carinatum

River Redhorse G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Percina copelandi Channel Darter G4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Fish Polyodon spathula Paddlefish G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Insects Enallagma divagans Turquoise Bluet G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Insects Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Armstrong Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Amblema plicata Three-ridge G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Cyclonaias 
tuberculata

Purple Wartyback G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Cyprogenia stegaria Fanshell G1Q SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Ellipsaria lineolata Butterfly Mussel G4 S1S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Elliptio crassidens Elephant Ear G5 SX CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Lampsilis abrupta Pink Mucket G2 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Lampsilis fasciola Wavy-rayed Lampmussel G5 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Armstrong Molluscs Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Pleurobema plenum Rough Pigtoe G1 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Pleurobema sintoxia Round Pigtoe G4G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Quadrula metanevra Monkeyface G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Quadrula quadrula Mapleleaf G5 S1S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S1? PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Toxolasma parvus Lilliput G5 S1S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 250 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Armstrong Molluscs Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Villosa fabalis Rayed Bean Mussel G2 S1S2 C PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles Apalone mutica Smooth Softshell G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Reptiles
Sistrurus catenatus 
catenatus

Eastern Massasauga G3G4T3TS1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Asplenium 
pinnatifidum

Lobed Spleenwort G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Armstrong Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Galium latifolium Purple Bedstraw G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Phaseolus 
polystachios

Wild Kidney Bean G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Potamogeton 
richardsonii

Red-head Pondweed G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Scirpus pedicellatus Stalked Bulrush G4 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Strophostyles 
umbellata

Wild Bean G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Armstrong Vascular Plants Utricularia cornuta Horned Bladderwort G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Veratrum virginicum Virginia Bunchflower G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Armstrong Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Beaver Birds Ardea herodias Great Blue Heron G5
S3S4B,S4

N
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Asio otus Long-eared Owl G5
S2B,S2S3

N CU
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S2B PT PT

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver
Birds

Lanius ludovicianus 
migrans

Migrant Loggerhead 
Shrike G4T3Q S1B PE PE

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Protonotaria citrea Prothonotary Warbler G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren G5T2Q SH PX

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish Alosa chrysochloris Skipjack Herring G5 S4 DL
http://www.naturalheritage.state.pa.
us/vertebrates.aspx
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PA Beaver Fish Ameiurus melas Black Bullhead G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish
Etheostoma 
camurum Bluebreast Darter G4 S2 PT PT

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish Ictiobus bubalus Smallmouth Buffalo G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish Lepisosteus osseus Longnose Gar G5 S3 CR
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish Lepomis megalotis Longear Sunfish G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish
Macrhybopsis 
storeriana Silver Chub G5 S3S4 DL

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish
Moxostoma 
carinatum River Redhorse G4 S3S4 CU

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish Percina copelandi Channel Darter G4 S2 PT
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Fish
Phoxinus 
erythrogaster Southern Redbelly Dace G5 S1 PT PT

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver InVertebrate Amblema plicata Three-ridge G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Anodonta 
suborbiculata Flat Floater G5 S1 N

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Citheronia regalis Regal Moth G4G5 SU
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Cyclonaias 
tuberculata Purple Wartyback G5 SX PX

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Cyprogenia stegaria Fanshell G1Q SX LE PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Ellipsaria lineolata Butterfly Mussel G4 S1S2 CU
http://www.naturalheritage.state.pa.
us/invertebrates.aspx
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PA Beaver InVertebrate Elliptio crassidens Elephant Ear G5 SX CU
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Fusconaia 
subrotunda Long-solid G3 S1 PE

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Lampsilis abrupta Pink Mucket G2 SX LE PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Obliquaria reflexa Threehorn Wartyback G5 SH PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Obovaria olivaria Hickorynut G4 SX PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Obovaria retusa Ring Pink G1 SX LE PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Plethobasus 
cooperianus Orange-foot Pimpleback G1 SX LE PX

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Pleurobema 
cordatum Ohio Pigtoe G4 S1 PE

http://www.naturalheritage.state.pa.
us/invertebrates.aspx
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PA Beaver InVertebrate Pleurobema plenum Rough Pigtoe G1 SX LE PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Pleurobema rubrum Pyramid Pigtoe G2G3 SX PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Quadrula metanevra Monkeyface G4 SX PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Quadrula quadrula Mapleleaf G5 S1S2 PT
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Truncilla 
donaciformis Fawnsfoot G5 S1 CU

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Truncilla truncata Deertoe G5 S1 PX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate
Utterbackia 
imbecillis Paper Pondshell G5 S3S4 CU

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver InVertebrate Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Beaver Mammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx
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PA Beaver Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Beaver Plants
Amelanchier 
sanguinea Roundleaf Serviceberry G5 S2 TU PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Andromeda polifolia Bog-rosemary G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Astragalus 
canadensis Canadian Milkvetch G5 S2 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Cacalia 
muehlenbergii Great Indian-plantain G4 S1 N PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Clematis viorna Vase-vine Leather-flower G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Cuscuta 
polygonorum Smartweed Dodder G5 S2 TU PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver
Plants

Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Cypripedium 
candidum

Small White Lady's-
slipper G4 SX PX PX

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Delphinium 
exaltatum Tall Larkspur G3 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Beaver Plants
Desmodium 
glabellum Tall Tick-trefoil G5 SU TU TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Erythronium 
albidum White Trout-lily G5 S3 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose G5 S2 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Helianthus 
microcephalus Small Wood Sunflower G5 S4 N SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Iodanthus 
pinnatifidus Purple Rocket G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Lemna turionifera A Duckweed G5 S1S3 TU TU
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Lithospermum 
latifolium American Gromwell G4 S4 PE SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Matelea obliqua Oblique Milkvine G4? S1 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Myriophyllum 
sibiricum Northern Water-milfoil G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Penstemon 
laevigatus Beard-tongue G5 S3 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Beaver Plants Phyla lanceolata Lance Fog-fruit G5 S4 TU SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Phyllanthus 
caroliniensis Carolina Leaf-flower G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Physalis virginiana Virginia Ground-cherry G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver
Plants

Polygonum 
amphibium var. 
stipulaceum A Water Smartweed G5T5 S4 TU SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Potamogeton 
illinoensis Illinois Pondweed G5 S4 TU SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Potamogeton 
tennesseensis Tennessee Pondweed G2 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Prenanthes 
crepidinea Crepis Rattlesnake-root G4 S4 PE SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Sagittaria subulata Subulate Arrowhead G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Senna marilandica Wild Senna G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Stenanthium 
gramineum Featherbells G4G5 S1S2 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Symphyotrichum 
ericoides White Heath Aster G5 S3 TU PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Beaver Plants
Symphyotrichum 
praealtum Veiny-lined Aster G5 S3 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Tradescantia 
ohiensis Ohio Spiderwort G5 S4 TU SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Beaver Plants
Vittaria 
appalachiana

Appalachian 
Gametophyte Fern G4 S2 PT PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Bedford Amphibians
Pseudacris feriarum 
feriarum

Upland Chorus Frog G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Cistothorus platensis Sedge Wren G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Bedford Birds Gallinago delicata Wilson's Snipe G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds
Migratory 
Assemblage - 
Raptors

Migratory Assemblage - 
Raptors

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Crustaceans Stygobromus franzi Franz's Cave Amphipod G3G4 SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Amblyscirtes vialis
Common Roadside 
Skipper

G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Battus philenor Pipevine Swallowtail G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Calephelis borealis Northern Metalmark G3G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects
Callophrys 
augustinus

Brown Elfin G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Caripeta aretaria
Southern Pine Looper 
Moth

G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Euchloe olympia Olympia Marble G4G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Hetaerina titia Smoky Rubyspot G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Pyrgus wyandot
Appalachian Grizzled 
Skipper

G1G2Q S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Insects Satyrium titus Coral Hairstreak G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Insects Zale metata A Zale Moth G5 SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Mammals Spilogale putorius Eastern Spotted Skunk G5 SH PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Other invertebrates Spongilla lacustris A Freshwater Sponge G5 S1?
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Reptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Alnus viridis Mountain Alder G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Antennaria virginica Shale Barren Pussytoes G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Arabis patens Spreading Rockcress G3 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Aristida dichotoma 
var. curtissii

Three-awned Grass G5T5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Aristida longespica G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Bidens discoidea Small Beggar-ticks G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Cardamine maxima Large Toothwort G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex buxbaumii Brown Sedge G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Carex foenea A Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex haydenii Cloud Sedge G5 S1S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex lasiocarpa Slender Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex lupuliformis False Hop Sedge G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex prairea Prairie Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex retrorsa Backward Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex schweinitzii Schweinitz's Sedge G3G4 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex sterilis Sterile Sedge G4 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex tetanica A Sedge G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Carya laciniosa Shellbark Hickory G5 S3S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Chasmanthium 
latifolium

Wild Oat G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants
Chionanthus 
virginicus

Fringe-tree G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Cladium mariscoides Twig Rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Clematis viorna Vase-vine Leather-flower G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Coeloglossum viride
Long-bracted Green 
Orchid

G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Crataegus brainerdii Brainerd's Hawthorne G5 SU TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Critesion pusillum Little Barley G5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Cuscuta cephalanthi Button-bush Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Desmodium obtusum Stiff Tick-trefoil G4G5 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Dicentra eximia Wild Bleeding-hearts G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Dodecatheon meadia Common Shooting-star G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Eleocharis elliptica Slender Spike-rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Epilobium strictum Downy Willow-herb G5? S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Equisetum x ferrissii Scouring-rush GNA S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Eriophorum gracile Slender Cotton-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Eupatorium 
rotundifolium

Roundleaf Thoroughwort G5 S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Eurybia radula Rough-leaved Aster G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Festuca paradoxa Cluster Fescue G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Galium 
labradoricum

Labrador Marsh Bedstraw G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Galium latifolium Purple Bedstraw G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Gaylussacia 
brachycera

Box Huckleberry G3 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Gymnocarpium 
appalachianum

Appalachian Oak Fern G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Helianthus hirsutus Sunflower G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Hieracium traillii Maryland Hawkweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Hypericum 
stragulum

St Andrew's-cross G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Iris cristata Crested Dwarf Iris G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Isoetes valida Quillwort G4? S1S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Isoetes x brittonii Quillwort GNA S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Juncus arcticus var. 
littoralis

Baltic Rush G5T5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Juncus biflorus Grass-leaved Rush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Juncus dichotomus Forked Rush G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Lathyrus palustris Vetchling G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants
Ligusticum 
canadense

Nondo Lovage G4 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Linnaea borealis Twinflower G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Lithospermum 
canescens

Hoary Puccoon G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Luzula bulbosa Southern Wood-rush G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Malaxis bayardii Bayard's Malaxis G1G2 S1 PR PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Melica nitens
Three-flowered Melic-
grass

G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Menziesia pilosa Minniebush G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Oenothera 
argillicola

Shale-barren Evening-
primrose

G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Opuntia humifusa Prickly-pear Cactus G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Panicum bicknellii Bicknell's Panic Grass G4?Q S1S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Panicum boreale Panic-grass G5 SH TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Panicum flexile Wiry Witchgrass G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Panicum polyanthes Panic-grass GNR S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Paronychia 
fastigiata var. 
nuttallii

Forked-chickweed G5T3T5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Paxistima canbyi Canby's Mountain-lover G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Penstemon 
canescens

Beard-tongue G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Phaseolus 
polystachios

Wild Kidney Bean G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Phlox subulata ssp. 
brittonii

Moss Pink G5T4? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Physalis virginiana Virginia Ground-cherry G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Poa paludigena Bog Bluegrass G3 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Polygala polygama Racemed Milkwort G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Polygonum careyi Carey's Smartweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Potamogeton hillii Hill's Pondweed G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Potamogeton 
strictifolius

Narrow-leaved Pondweed G5 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Potamogeton 
tennesseensis

Tennessee Pondweed G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Prenanthes 
serpentaria

Lion's-foot G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Pycnanthemum 
clinopodioides

Mountain-mint G2 S1S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Pycnanthemum 
torrei

Torrey's Mountain-mint G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Pyrola chlorantha G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Quercus shumardii Shumard's Oak G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Ranunculus 
ambigens

G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Ranunculus 
flabellaris

Yellow Water-crowfoot G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Ranunculus pusillus Spearwort G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 TU DL
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Rhamnus lanceolata Lance-leaved Buckthorn G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Rhynchospora 
capillacea

Capillary Beaked-rush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Rotala ramosior Tooth-cup G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Salix caroliniana Carolina Willow G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Salix serissima Autumn Willow G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Saxifraga 
micranthidifolia

Lettuce Saxifrage G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Scleria triglomerata Whip Nutrush G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Sedum telephioides Allegheny Stonecrop G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Senecio plattensis Prairie Ragwort G5 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Sida hermaphrodita Sida G3 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Solidago arguta var. 
harrisii

Harris' Golden-rod G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Solidago roanensis Tenessee Golden-rod G4G5 S2 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Sparganium 
androcladum

Branching Bur-reed G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Spiraea betulifolia Dwarf Spiraea G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Stylosanthes biflora Pencilflower G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Symphyotrichum 
ericoides

White Heath Aster G5 S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Taenidia montana Mountain Pimpernel G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Trifolium virginicum Kate's Mountain Clover G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants
Triosteum 
angustifolium

Horse-gentian G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Uvularia pudica Mountain Bellwort G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Bedford Vascular Plants Veratrum virginicum Virginia Bunchflower G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Bedford Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Cistothorus platensis Sedge Wren G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Colinus virginianus Northern Bobwhite G5 S1 CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Butler Birds Fulica americana American Coot G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Gallinula chloropus Common Moorhen G5 S3B CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Rallus elegans King Rail G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Fish Lampetra aepyptera Least Brook Lamprey G5 S3 PC CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Fish
Phoxinus 
erythrogaster

Southern Redbelly Dace G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Celithemis eponina Halloween Pennant G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Hetaerina titia Smoky Rubyspot G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Libellula incesta Slaty Skimmer G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Lycaena hyllus Bronze Copper G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Satyrium titus Coral Hairstreak G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs Amblema plicata Three-ridge G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs
Anodontoides 
ferussacianus

Cylindrical Papershell G5 S2S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs
Lasmigona 
compressa

Creek Heelsplitter G5 S2S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Molluscs Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE http://www.fws.gov/endangered/

PA Butler Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Molluscs Villosa fabalis Rayed Bean Mussel G2 S1S2 C PE http://www.fws.gov/endangered/

PA Butler Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles Clonophis kirtlandii Kirtland's Snake G2 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles
Sistrurus catenatus 
catenatus

Eastern Massasauga G3G4T3TS1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Vascular Plants
Asplenium 
pinnatifidum

Lobed Spleenwort G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Carex alata Broad-winged Sedge G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Carex buxbaumii Brown Sedge G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Carex 
pseudocyperus

Cyperus-like Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Carex tetanica A Sedge G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Cladium mariscoides Twig Rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Cypripedium reginae Showy Lady's-slipper G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Cystopteris 
laurentiana

Laurentian Bladder-fern G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Cystopteris 
tennesseensis

Bladder Fern G5 S1 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Desmodium 
glabellum

Tall Tick-trefoil G5 SU TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Vascular Plants Dodecatheon meadia Common Shooting-star G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Eleocharis elliptica Slender Spike-rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Eleocharis tenuis 
var. verrucosa

Slender Spike-rush G5T3T5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Epilobium strictum Downy Willow-herb G5? S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Eriophorum 
viridicarinatum

Thin-leaved Cotton-grass G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Gentiana alba Yellow Gentian G4 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Lobelia kalmii Brook Lobelia G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Vascular Plants Parnassia glauca
Carolina Grass-of-
parnassus

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Phaseolus 
polystachios

Wild Kidney Bean G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Phyllanthus 
caroliniensis

Carolina Leaf-flower G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Prenanthes 
racemosa

Glaucous Rattlesnake-
root

G5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Ranunculus 
ambigens

G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 TU DL
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Rudbeckia fulgida Eastern Coneflower G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Samolus parviflorus Pineland Pimpernel G5T5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Schoenoplectus 
acutus

Hard-stemmed Bulrush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Butler Vascular Plants
Solidago speciosa 
var. speciosa

Showy Goldenrod G5T5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Swertia caroliniensis American Columbo G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Symphyotrichum 
drummondii

Hairy Heart-leaved Aster G5 SH N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Symphyotrichum 
ericoides

White Heath Aster G5 S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Trillium cernuum Nodding Trillium G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Veratrum virginicum Virginia Bunchflower G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Viburnum trilobum Highbush-cranberry G5T5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Butler Vascular Plants
Vittaria 
appalachiana

Appalachian 
Gametophyte Fern

G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Birds Asio flammeus Short-eared Owl G5 S1B,S3N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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Citation (URL)

PA Cambria Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Cambria Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Cambria Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Fish Culaea inconstans Brook Stickleback G5 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Insects
Rhionaeschna 
mutata

Spatterdock Darner G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Insects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Cambria Vascular Plants Ageratina aromatica Small White-snakeroot G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Coeloglossum viride
Long-bracted Green 
Orchid

G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Cryptogramma 
stelleri

Slender Rock-brake G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Cuscuta cephalanthi Button-bush Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Parthenium 
integrifolium

American Fever-few G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Ribes lacustre Swamp Currant G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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Citation (URL)

PA Cambria Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cambria Vascular Plants Viola appalachiensis Appalachian Blue Violet G3 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Cameron Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Insects Sympetrum obtrusum
White-faced 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Cameron Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Mammals Sylvilagus obscurus Appalachian Cottontail G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Reptiles Virginia pulchra Mountain Earth Snake G5T3T4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 284 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Cameron Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Epilobium strictum Downy Willow-herb G5? S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Cameron Vascular Plants
Woodwardia 
areolata

Netted Chainfern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Centre Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Migratory 
Assemblage - 
Raptors

Migratory Assemblage - 
Raptors

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Crustaceans Caecidotea franzi Franz's Cave Isopod G2G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Crustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Crustaceans
Stygobromus 
stellmacki

Stellmack's Cave 
Amphipod

G1G2 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Insects Anisota stigma Spiny Oakworm Moth G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Calephelis borealis Northern Metalmark G3G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Callophrys irus Frosted Elfin G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Calopteryx 
aequabilis

River Jewelwing G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Cicindela 
ancocisconensis

Appalachian tiger beetle G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Cicindela formosa big sand tiger beetle G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Cicinnus 
melsheimeri

Melsheimer's Sack Bearer G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Dorocordulia lepida Petite Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Enallagma aspersum Azure Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Enallagma boreale Boreal Bluet G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Erynnis lucilius Columbine Duskywing G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Erynnis persius 
persius

Persius Duskywing G5T1T3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Euphyes conspicuus Black Dash G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Glaucopsyche 
lygdamus lygdamus

Silvery Blue G5T3T4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Insects
Gomphaeschna 
furcillata

Harlequin Darner G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Hemileuca maia Barrens Buckmoth G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Lestes dryas Emerald Spreadwing G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Lestes eurinus
Amber-winged 
Spreadwing

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Lestes forcipatus Sweetflag Spreadwing G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Leucorrhinia 
glacialis

Crimson-ringed 
Whiteface

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Lycaena hyllus Bronze Copper G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Merolonche dolli Doll's Merolonche G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Oligia hausta Northern Brocade Moth G2G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Papilio cresphontes Giant Swallowtail G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Phoberia 
orthosioides

An Oak Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Rhionaeschna 
mutata

Spatterdock Darner G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Somatochlora 
linearis

Mocha Emerald G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Xylotype capax Broad Sallow Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Insects Zale submediana A Zale Moth G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Mammals Sylvilagus obscurus Appalachian Cottontail G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Reptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Anemone cylindrica Long-fruited Anemone G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Antennaria virginica Shale Barren Pussytoes G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Astragalus neglectus Cooper's Milk-vetch G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants Carex alata Broad-winged Sedge G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex bebbii Bebb's Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex eburnea Ebony Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex formosa Handsome Sedge G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex geyeri Geyer's Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex lasiocarpa Slender Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex oligosperma Few-seeded Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex prairea Prairie Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex retrorsa Backward Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex schweinitzii Schweinitz's Sedge G3G4 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex siccata A Sedge G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex sprengelii Sedge G5? S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Carex tetanica A Sedge G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants
Chenopodium 
capitatum

Strawberry Goosefoot G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Coenagrion 
resolutum

Taiga Bluet G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Crataegus brainerdii Brainerd's Hawthorne G5 SU TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Crataegus dilatata A Hawthorn G4 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Cynoglossum 
boreale

Northern Hound's-tongue G5T4T5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Cyperus houghtonii Houghton's Flatsedge G4? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Cypripedium reginae Showy Lady's-slipper G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Cystopteris 
laurentiana

Laurentian Bladder-fern G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Cystopteris 
tennesseensis

Bladder Fern G5 S1 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Desmodium obtusum Stiff Tick-trefoil G4G5 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Eriophorum gracile Slender Cotton-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Euphorbia purpurea Glade Spurge G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Gentiana alba Yellow Gentian G4 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Geranium bicknellii Cranesbill G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Goodyera tesselata
Checkered Rattlesnake-
plantain

G5 S1 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Hieracium 
umbellatum

Umbellate Hawkweed G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Hypericum 
gymnanthum

Clasping-leaved St. 
John's-wort

G4 S1 PX PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Isotria medeoloides Small-whorled Pogonia G2 S1 LT PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Juncus arcticus var. 
littoralis

Baltic Rush G5T5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Lathyrus 
ochroleucus

Wild-pea G4G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Lathyrus palustris Vetchling G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Linnaea borealis Twinflower G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Linum sulcatum Grooved Yellow Flax G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Lipocarpha 
micrantha

Common Hemicarpa G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Listera cordata Heart-leaved Twayblade G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Listera smallii
Kidney-leaved 
Twayblade

G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Lithospermum 
canescens

Hoary Puccoon G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Lonicera villosa
Mountain Fly 
Honeysuckle

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Panicum boreale Panic-grass G5 SH TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Panicum leibergii Leiberg's Panic-grass G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Panicum 
oligosanthes

Heller's Witchgrass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants
Panicum 
villosissimum var. 
villosissimum

Long-haired Panic-grass G5T5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Phlox ovata Mountain Phlox G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Physalis virginiana Virginia Ground-cherry G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Pinus echinata Short-leaf Pine G5 S1S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Polygonum careyi Carey's Smartweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Potamogeton 
gramineus

Grassy Pondweed G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Potamogeton 
oakesianus

Oakes' Pondweed G4 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Prunus pumila var. 
susquehanae

G5T4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Pyrola chlorantha G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants Quercus shumardii Shumard's Oak G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Ranunculus aquatilis 
var. diffusus

White Water-crowfoot G5T5 S3 PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Ranunculus 
fascicularis

Tufted Buttercup G5 S1S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Ranunculus 
flabellaris

Yellow Water-crowfoot G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 TU DL
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Rhamnus lanceolata Lance-leaved Buckthorn G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Schoenoplectus 
torreyi

Torrey's Bulrush G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Solidago rigida Hard-leaved Goldenrod G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants
Solidago speciosa 
var. speciosa

Showy Goldenrod G5T5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Centre Vascular Plants
Symphyotrichum 
ericoides

White Heath Aster G5 S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Trillium cernuum Nodding Trillium G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Trollius laxus Spreading Globeflower G4T3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Veratrum virginicum Virginia Bunchflower G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Viburnum trilobum Highbush-cranberry G5T5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Centre Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Asio flammeus Short-eared Owl G5 S1B,S3N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Clarion Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clarion Fish Erimystax dissimilis Streamline Chub G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Fish
Etheostoma 
camurum

Bluebreast Darter G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Fish
Ichthyomyzon 
bdellium

Ohio Lamprey G3G4 S2S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Fish Notropis ariommus Popeye Shiner G3 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Fish Percina evides Gilt Darter G4 S1S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Aeshna tuberculifera Black-tipped Darner G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Aeshna verticalis Green-striped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Cordulia shurtleffi American Emerald G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Enallagma aspersum Azure Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clarion Insects
Gomphus 
quadricolor

Rapids Clubtail G3G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus vastus Cobra Clubtail G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects
Ophiogomphus 
mainensis

Maine Snaketail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Insects
Sympetrum 
semicinctum

Band-winged 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clarion Molluscs Lampsilis fasciola Wavy-rayed Lampmussel G5 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE http://www.fws.gov/endangered/

PA Clarion Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs Pleurobema sintoxia Round Pigtoe G4G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs Villosa fabalis Rayed Bean Mussel G2 S1S2 C PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Reptiles Apalone mutica Smooth Softshell G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Reptiles Clonophis kirtlandii Kirtland's Snake G2 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants
Coenagrion 
resolutum

Taiga Bluet G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clarion Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clarion Vascular Plants Swertia caroliniensis American Columbo G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Clearfield Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clearfield Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Birds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Fish Culaea inconstans Brook Stickleback G5 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects Callophrys irus Frosted Elfin G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects
Somatochlora 
forcipata

Forcipate Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Mammals Sorex dispar
Long-tailed or Rock 
Shrew

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clearfield Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Reptiles
Thamnophis 
brachystoma

Shorthead Garter Snake G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Reptiles Virginia pulchra Mountain Earth Snake G5T3T4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Arabis patens Spreading Rockcress G3 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Carex lupuliformis False Hop Sedge G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Carex paupercula Bog Sedge G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Cypripedium reginae Showy Lady's-slipper G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Deschampsia 
cespitosa

Tufted Hairgrass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clearfield Vascular Plants Gentiana alba Yellow Gentian G4 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Geranium bicknellii Cranesbill G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Polygonum careyi Carey's Smartweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Ranunculus 
flammula

Lesser Spearwort G5 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 TU DL
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Rubus setosus Small Bristleberry G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Sparganium 
androcladum

Branching Bur-reed G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Clearfield Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants Viburnum trilobum Highbush-cranberry G5T5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Clearfield Vascular Plants
Vittaria 
appalachiana

Appalachian 
Gametophyte Fern

G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Columbia Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Insects Aeshna verticalis Green-striped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Insects Libellula incesta Slaty Skimmer G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Insects Poanes massasoit Mulberry Wing G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Mammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Columbia Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Arabis missouriensis Missouri Rock-cress G5?Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants
Dodecatheon 
radicatum

Jeweled Shooting-star GNR S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Isoetes valida Quillwort G4? S1S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Juncus gymnocarpus Coville's Rush G4 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Columbia Vascular Plants Pinus echinata Short-leaf Pine G5 S1S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants Polystichum braunii Braun's Holly Fern G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Columbia Vascular Plants
Sisyrinchium 
atlanticum

Eastern Blue-eyed Grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Dauphin Amphibian
Cryptobranchus 
alleganiensis Hellbender G3G4 S3

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Ardea herodias Great Blue Heron G5
S3S4B,S4

N
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Casmerodius albus Great Egret G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S2B PT PT

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Nyctanassa violacea
Yellow-crowned Night-
heron G5 S1B PE PE

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds
Nycticorax 
nycticorax

Black-crowned Night-
heron G5 S2S3B PE PE

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Fish Ameiurus melas Black Bullhead G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/vertebrates.aspx
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PA Dauphin Invertebrate
Alasmidonta 
marginata Elktoe G4 S4 N

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate
Alasmidonta 
undulata Triangle Floater G4 S3S4 N

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate
Alasmidonta 
varicosa Brook Floater G3 S2 PE

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Caecidotea pricei Price's Cave Isopod G5 S2S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate Callophrys irus Frosted Elfin G3 S2
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate
Cicindela 
marginipennis cobblestone tiger beetle G2 S1

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Crangonyx dearolfi
Pennsylvania Cave 
Amphipod G2 S1

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Dryobius sexnotatus
Six-banded Longhorn 
Beetle GNR SH

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate
Gomphus 
ventricosus Skillet Clubtail G3 SX

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Hesperia leonardus Leonard's Skipper G4 S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Lampsilis radiata Eastern Lampmussel G5 S2 CU
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate
Lasmigona 
subviridis Green Floater G3 S2 CU

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate
Nicrophorus 
marginatus A Burying Beetle GNR SX

http://www.naturalheritage.state.pa.
us/invertebrates.aspx
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PA Dauphin Invertebrate Papaipema sp. 1 Flypoison Borer Moth G2G3 S2
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate
Progomphus 
obscurus Common Sanddragon G5 S2

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate
Somatochlora 
linearis Mocha Emerald G5 S1

http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate Sphalloplana pricei Refton Cave Planarian G2G3 S1
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Stylurus amnicola Riverine Clubtail G4 SX
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin InVertebrate Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Invertebrate Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/invertebrates.aspx

PA Dauphin Mammals
Myotis 
septentrionalis Northern Myotis G4 S3B,S3N CR

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Plants Arabis hirsuta
Western Hairy Rock-
cress G5 S1 TU PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Aristida longespica G5 S4 N SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Boltonia asteroides Aster-like Boltonia G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Carex limosa Mud Sedge G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Dauphin Plants Carex longii Long's Sedge G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Carya laciniosa Shellbark Hickory G5 S3S4 N SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Conoclinium 
coelestinum Mistflower G5 S4 N SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Cuscuta cephalanthi Button-bush Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Cuscuta compacta Dodder G5 S2 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Cuscuta 
polygonorum Smartweed Dodder G5 S2 TU PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Cyperus diandrus Umbrella Flatsedge G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Cystopteris 
tennesseensis Bladder Fern G5 S1 N PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Dodecatheon 
radicatum Jeweled Shooting-star GNR S2 PT PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Dryopteris 
clintoniana Clinton's Wood Fern G5 S2 N PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Eleocharis 
compressa Flat-stemmed Spike-rush G4 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Ellisia nyctelea Ellisia G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Erythronium 
albidum White Trout-lily G5 S3 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Eupatorium 
godfreyanum Vasey's Eupatorium G4 S1S2 N PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Dauphin Plants
Eupatorium 
leucolepis

White-bracted 
Thoroughwort G5 SX PX PX

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Eurybia radula Rough-leaved Aster G5 S2 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Gentiana villosa Striped Gentian G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Ilex opaca American Holly G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Itea virginica Virginia Willow G4 S1 PX PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Juncus biflorus Grass-leaved Rush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Juncus gymnocarpus Coville's Rush G4 S4 PR SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Lemna perpusilla Minute Duckweed G5 S1S3 N TU
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Leucothoe racemosa Swamp Dog-hobble G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Lithospermum 
canescens Hoary Puccoon G5 S2 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Ludwigia polycarpa
False Loosestrife 
Seedbox G4 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Magnolia tripetala Umbrella Magnolia G5 S2 PT PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Matelea obliqua Oblique Milkvine G4? S1 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Dauphin Plants Melica nitens
Three-flowered Melic-
grass G5 S2 PT PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Menziesia pilosa Minniebush G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Myriophyllum 
sibiricum Northern Water-milfoil G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Najas gracillima Bushy Naiad G5? S4 PT SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Ophioglossum 
vulgatum Adder's Tongue G5 S4 PX SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Orontium aquaticum Golden Club G5 S4 PR SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Penstemon 
canescens Beard-tongue G4 S3 N TU

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Phlox ovata Mountain Phlox G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Phyla lanceolata Lance Fog-fruit G5 S4 TU SP
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Physalis virginiana Virginia Ground-cherry G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Pinus echinata Short-leaf Pine G5 S1S2 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Platanthera 
peramoena Purple-fringeless Orchid G5 S2 TU PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Dauphin Plants
Potamogeton 
robbinsii Flat-leaved Pondweed G5 S4 PR SP

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Prenanthes 
serpentaria Lion's-foot G5 S3 N PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Prunus pumila var. 
susquehanae G5T4 S2 PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Pycnanthemum 
clinopodioides Mountain-mint G2 S1S2 N PX

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Ranunculus 
flammula Lesser Spearwort G5 SH TU PX

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Rotala ramosior Tooth-cup G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Rubus cuneifolius Sand Blackberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Rudbeckia fulgida Eastern Coneflower G5 S3 N PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Ruellia strepens Limestone Petunia G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Scheuchzeria 
palustris Pod-grass G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Scirpus 
ancistrochaetus Northeastern Bulrush G3 S3 LE PE PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Senna marilandica Wild Senna G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Sida hermaphrodita Sida G3 S2 PE PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Sisyrinchium 
albidum Blue-eyed Grass G5? SH TU PX

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Solidago speciosa 
var. speciosa Showy Goldenrod G5T5? S2 N PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx
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PA Dauphin Plants
Sporobolus 
clandestinus Rough Dropseed G5 S1 PE PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Stylosanthes biflora Pencilflower G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Triosteum 
angustifolium Horse-gentian G5 S1 TU PE

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants Viburnum trilobum Highbush-cranberry G5T5 S1S2 TU PT
http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Plants
Woodwardia 
areolata Netted Chainfern G5 S2 N PT

http://www.naturalheritage.state.pa.
us/PlantsPage.aspx

PA Dauphin Reptile Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Reptiles
Heterodon 
platirhinos Eastern Hognose Snake G5 S3

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Reptiles Terrapene carolina Eastern Box Turtle G5 S3S4
http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Dauphin Reptiles 
Agkistrodon 
contortrix Copperhead G5 S3S4

http://www.naturalheritage.state.pa.
us/vertebrates.aspx

PA Elk Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds Catharus ustulatus Swainson's Thrush G5 S2S3B,S5N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds Cistothorus platensis Sedge Wren G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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PA Elk Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Fish
Ichthyomyzon 
greeleyi

Mountain Brook Lamprey G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Fish Lampetra appendix
American Brook 
Lamprey

G4 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Aeshna verticalis Green-striped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects
Boloria selene 
myrina

Silver Bordered Fritillary G5T5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Chlosyne harrisii Harris' Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Cordulia shurtleffi American Emerald G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Enallagma annexum Northern Bluet G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Enallagma aspersum Azure Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Elk Insects
Gomphus 
quadricolor

Rapids Clubtail G3G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects
Leucorrhinia 
glacialis

Crimson-ringed 
Whiteface

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects
Ophiogomphus 
mainensis

Maine Snaketail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals Mustela nivalis Least Weasel G5 S3 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Mammals Sylvilagus obscurus Appalachian Cottontail G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Elk Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Reptiles
Thamnophis 
brachystoma

Shorthead Garter Snake G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Carex careyana Carey's Sedge G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Carex paupercula Bog Sedge G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Carex wiegandii Wiegands Sedge G4 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants
Chionanthus 
virginicus

Fringe-tree G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Epilobium strictum Downy Willow-herb G5? S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Gentiana villosa Striped Gentian G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 317 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Elk Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Oenothera oakesiana Evening-primrose G4G5Q S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants
Potamogeton 
oakesianus

Oakes' Pondweed G4 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Elk Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Amphibians Aneides aeneus Green Salamander G3G4 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Fayette Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Crustaceans Caecidotea kenki An Isopod G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Crustaceans
Palaemonetes 
kadiakensis

Mississippi Grass Shrimp G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Crustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Fish
Erimystax x-
punctatus

Gravel Chub G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Fish Lampetra aepyptera Least Brook Lamprey G5 S3 PC CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Fish Lepisosteus osseus Longnose Gar G5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Fish
Pararhinichthys 
bowersi

Cheat Minnow G1G2Q S1 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects
Cicindela 
unipunctata

one-spotted tiger beetle G4G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects Hetaerina titia Smoky Rubyspot G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects
Macromia 
alleghaniensis

Allegheny River 
Skimmer

G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects
Progomphus 
obscurus

Common Sanddragon G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Insects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals Sorex dispar
Long-tailed or Rock 
Shrew

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals
Sorex palustris 
punctulatus

Southern Water Shrew G5T3 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Mammals Sylvilagus obscurus Appalachian Cottontail G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs
Cyclonaias 
tuberculata

Purple Wartyback G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Reptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Reptiles Terrapene carolina Eastern Box Turtle G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Reptiles Virginia pulchra Mountain Earth Snake G5T3T4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Aconitum reclinatum White Monkshood G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Aconitum uncinatum Blue Monkshood G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Andropogon 
glomeratus

Bushy Bluestem G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Antennaria solitaria Single-headed Pussy-toes G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Arethusa bulbosa Swamp-pink G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Asplenium 
pinnatifidum

Lobed Spleenwort G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants
Cacalia 
muehlenbergii

Great Indian-plantain G4 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Carex careyana Carey's Sedge G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Carex roanensis Roan Mountain Sedge G3 S1 TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Chasmanthium 
latifolium

Wild Oat G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Clethra acuminata Mountain Pepper-bush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Cuscuta pentagona Field Dodder G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Cyperus diandrus Umbrella Flatsedge G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Desmodium 
laevigatum

Smooth Tick-trefoil G5 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Diarrhena 
americana

American Beakgrain G4G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Eupatorium 
rotundifolium

Roundleaf Thoroughwort G5 S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants Eurybia radula Rough-leaved Aster G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Fraxinus 
quadrangulata

Blue Ash G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Galium latifolium Purple Bedstraw G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Gentiana saponaria Soapwort Gentian G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Helianthus hirsutus Sunflower G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Houstonia purpurea 
var. purpurea

Purple Bluets G5T5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Houstonia 
serpyllifolia

Creeping Bluets G4? S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Hydrastis canadensis Golden-seal G4 S4 PV PV
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Hypericum 
densiflorum

Bushy St. John's-wort G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Hypericum 
stragulum

St Andrew's-cross G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Iris prismatica Slender Blue Iris G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Juncus 
brachycephalus

Small-headed Rush G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Magnolia tripetala Umbrella Magnolia G5 S2 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Malaxis bayardii Bayard's Malaxis G1G2 S1 PR PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Marshallia 
grandiflora

Large-flowered 
Marshallia

G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Myriophyllum 
heterophyllum

Broad-leaved Water-
milfoil

G5 S4 PE SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Oxydendrum 
arboreum

Sourwood G5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants Panicum longifolium Long-leaf Panic-grass G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Panicum polyanthes Panic-grass GNR S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Passiflora lutea Passion-flower G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Phaseolus 
polystachios

Wild Kidney Bean G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Polygala cruciata Cross-leaved Milkwort G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Potamogeton 
tennesseensis

Tennessee Pondweed G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Pyrularia pubera Buffalo-nut G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Rhynchospora 
recognita

Small Globe Beaked-rush G5? S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Rubus setosus Small Bristleberry G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants Salix serissima Autumn Willow G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Saxifraga 
micranthidifolia

Lettuce Saxifrage G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Schoenoplectus 
acutus

Hard-stemmed Bulrush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Solidago curtisii Curtis' Golden-rod G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Solidago speciosa 
var. erecta

Slender Golden-rod G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Solidago speciosa 
var. speciosa

Showy Goldenrod G5T5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Spiraea virginiana Virginia Spiraea G2 SX LT PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Stachys cordata Nuttall's Hedge-nettle G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Stylosanthes biflora Pencilflower G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Fayette Vascular Plants
Trautvetteria 
caroliniensis

Carolina Tassel-rue G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Uvularia pudica Mountain Bellwort G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Viola appalachiensis Appalachian Blue Violet G3 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Viola tripartita Three-parted Violet G5 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Vitis cinerea var. 
baileyana

A Pigeon Grape G4G5TNRSH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants Vitis rupestris Sand Grape G3 S1 PX PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Fayette Vascular Plants
Vittaria 
appalachiana

Appalachian 
Gametophyte Fern

G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Amphibians
Pseudacris 
brachyphona

Mountain Chorus Frog G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds Aimophila aestivalis Bachman's Sparrow G3 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Greene Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/
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PA Greene Birds
Lanius ludovicianus 
migrans

Migrant Loggerhead 
Shrike

G4T3Q S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Crustaceans
Palaemonetes 
kadiakensis

Mississippi Grass Shrimp G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Fish Lepisosteus osseus Longnose Gar G5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Fish Lepomis gulosus Warmouth G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Fish Minytrema melanops Spotted Sucker G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Fish Noturus miurus Brindled Madtom G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Amblyscirtes vialis
Common Roadside 
Skipper

G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Calephelis borealis Northern Metalmark G3G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Celithemis eponina Halloween Pennant G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Celithemis fasciata Banded Pennant G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Chlosyne nycteis Silvery Checkerspot G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Greene Insects Citheronia regalis Regal Moth G4G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Dryobius sexnotatus
Six-banded Longhorn 
Beetle

GNR SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Enallagma basidens Double-striped Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects
Somatochlora 
linearis

Mocha Emerald G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Mammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Amblema plicata Three-ridge G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs
Cyclonaias 
tuberculata

Purple Wartyback G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Lampsilis fasciola Wavy-rayed Lampmussel G5 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Greene Molluscs Pleurobema sintoxia Round Pigtoe G4G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S1? PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Reptiles Opheodrys aestivus Rough Green Snake G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Aconitum uncinatum Blue Monkshood G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Antennaria solitaria Single-headed Pussy-toes G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Asplenium 
pinnatifidum

Lobed Spleenwort G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Cacalia 
muehlenbergii

Great Indian-plantain G4 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Carex conjuncta G4G5 S4 WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Carya laciniosa Shellbark Hickory G5 S3S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Chasmanthium 
latifolium

Wild Oat G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 330 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Greene Vascular Plants
Chionanthus 
virginicus

Fringe-tree G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Collinsia verna Spring Blue-eyed Mary G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Cypripedium reginae Showy Lady's-slipper G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Diarrhena 
americana

American Beakgrain G4G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Elephantopus 
carolinianus

Elephant's Foot G5 S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Hydrophyllum 
macrophyllum

Large-leaved Waterleaf G5 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Hypericum 
stragulum

St Andrew's-cross G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Iodanthus 
pinnatifidus

Purple Rocket G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Iris cristata Crested Dwarf Iris G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Isotria medeoloides Small-whorled Pogonia G2 S1 LT PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Greene Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Myriophyllum 
heterophyllum

Broad-leaved Water-
milfoil

G5 S4 PE SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Ophioglossum 
vulgatum

Adder's Tongue G5 S4 PX WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Oxydendrum 
arboreum

Sourwood G5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Passiflora lutea Passion-flower G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Ruellia strepens Limestone Petunia G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Salix caroliniana Carolina Willow G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Senna marilandica Wild Senna G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Solidago curtisii Curtis' Golden-rod G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Spiranthes ovalis October Ladies'-tresses G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Spiranthes tuberosa Little Ladies'-tresses G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Stachys cordata Nuttall's Hedge-nettle G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Greene Vascular Plants Tipularia discolor Cranefly Orchid G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Vitis cinerea var. 
baileyana

A Pigeon Grape G4G5TNRSH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Greene Vascular Plants
Woodwardia 
areolata

Netted Chainfern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Huntingdon Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds
Migratory 
Assemblage - 
Raptors

Migratory Assemblage - 
Raptors

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Caripeta aretaria
Southern Pine Looper 
Moth

G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Erynnis lucilius Columbine Duskywing G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Gomphaeschna 
furcillata

Harlequin Darner G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Gomphus 
abbreviatus

Spine-crowned Clubtail G3G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Hydraecia 
stramentosa

A Moth G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Lestes dryas Emerald Spreadwing G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Insects Properigea costa A Noctuid Moth G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Pyrgus wyandot
Appalachian Grizzled 
Skipper

G1G2Q S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Rhionaeschna 
mutata

Spatterdock Darner G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Richia grotei A Noctuid Moth G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Semiothisa 
promiscuata

Promiscuous Angle G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects
Sympetrum 
semicinctum

Band-winged 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Insects Zale metata A Zale Moth G5 SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Ageratina aromatica Small White-snakeroot G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Alopecurus aequalis Short-awn Foxtail G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Antennaria virginica Shale Barren Pussytoes G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Aplectrum hyemale Puttyroot G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 336 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Huntingdon Vascular Plants Arabis patens Spreading Rockcress G3 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Berberis canadensis American Barberry G3 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex bebbii Bebb's Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex buxbaumii Brown Sedge G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex eburnea Ebony Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex oligosperma Few-seeded Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex retrorsa Backward Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Conioselinum 
chinense

Hemlock-parsley G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Crataegus dilatata A Hawthorn G4 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Crataegus mollis Downy Hawthorne G5 SU TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Vascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Cypripedium reginae Showy Lady's-slipper G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Desmodium obtusum Stiff Tick-trefoil G4G5 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Galium latifolium Purple Bedstraw G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Gentiana alba Yellow Gentian G4 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Geranium bicknellii Cranesbill G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Goodyera tesselata
Checkered Rattlesnake-
plantain

G5 S1 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Hieracium 
umbellatum

Umbellate Hawkweed G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Hydrocotyle 
umbellata

Many-flowered 
Pennywort

G5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Hypericum 
gymnanthum

Clasping-leaved St. 
John's-wort

G4 S1 PX PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Vascular Plants Isoetes valida Quillwort G4? S1S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Isoetes x brittonii Quillwort GNA S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Lathyrus 
ochroleucus

Wild-pea G4G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Linnaea borealis Twinflower G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Linum sulcatum Grooved Yellow Flax G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Listera cordata Heart-leaved Twayblade G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Listera smallii
Kidney-leaved 
Twayblade

G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Lithospermum 
canescens

Hoary Puccoon G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Lycopodiella 
margueritae

A Clubmoss G2 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Vascular Plants Lysimachia hybrida Lance-leaf Loosestrife G5 S1 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Melica nitens
Three-flowered Melic-
grass

G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Oenothera 
argillicola

Shale-barren Evening-
primrose

G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Opuntia humifusa Prickly-pear Cactus G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Penstemon 
canescens

Beard-tongue G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Phlox ovata Mountain Phlox G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Pinus echinata Short-leaf Pine G5 S1S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Platanthera 
blephariglottis

White Fringed-orchid G4G5 S2S3 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Polygala polygama Racemed Milkwort G5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Potamogeton 
filiformis

Slender Pondweed G5 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Vascular Plants
Potamogeton 
gramineus

Grassy Pondweed G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Potamogeton 
oakesianus

Oakes' Pondweed G4 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Potamogeton 
richardsonii

Red-head Pondweed G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Prenanthes 
serpentaria

Lion's-foot G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Pyrola chlorantha G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Ranunculus aquatilis 
var. diffusus

White Water-crowfoot G5T5 S3 PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 TU DL
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Rhamnus lanceolata Lance-leaved Buckthorn G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Rudbeckia fulgida Eastern Coneflower G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Salix candida Hoary Willow G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Schoenoplectus 
torreyi

Torrey's Bulrush G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Scleria triglomerata Whip Nutrush G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Huntingdon Vascular Plants Sida hermaphrodita Sida G3 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Solidago speciosa 
var. speciosa

Showy Goldenrod G5T5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Spiranthes ovalis October Ladies'-tresses G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Symphyotrichum 
ericoides

White Heath Aster G5 S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Trifolium virginicum Kate's Mountain Clover G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Trillium cernuum Nodding Trillium G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Zigadenus glaucus White Camas G5T4T5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Huntingdon Vascular Plants Zizania aquatica Indian Wild Rice G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Amphibians
Hemidactylium 
scutatum

Four-toed Salamander G5 S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Amphibians Necturus maculosus Mudpuppy G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds Asio otus Long-eared Owl G5 S2B,S2S3N CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Indiana Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Indiana Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Indiana Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Crustaceans Caecidotea franzi Franz's Cave Isopod G2G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Crustaceans Caecidotea kenki An Isopod G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Fish Lampetra aepyptera Least Brook Lamprey G5 S3 PC CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Fish Lythrurus umbratilis Redfin Shiner G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Fish Polyodon spathula Paddlefish G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Indiana Insects
Gomphus 
quadricolor

Rapids Clubtail G3G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Insects Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Indiana Molluscs Lampsilis fasciola Wavy-rayed Lampmussel G5 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs Pleurobema sintoxia Round Pigtoe G4G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Andropogon 
glomeratus

Bushy Bluestem G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Indiana Vascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Hydrastis canadensis Golden-seal G4 S4 PV PV
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Pycnanthemum 
torrei

Torrey's Mountain-mint G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Indiana Vascular Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Jefferson Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Jefferson Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Birds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Fish
Ichthyomyzon 
bdellium

Ohio Lamprey G3G4 S2S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Fish
Ichthyomyzon 
greeleyi

Mountain Brook Lamprey G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Aeshna tuberculifera Black-tipped Darner G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects
Coenagrion 
resolutum

Taiga Bluet G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Jefferson Insects
Gomphus 
quadricolor

Rapids Clubtail G3G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus vastus Cobra Clubtail G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Gomphus viridifrons Green-faced Clubtail G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects
Leucorrhinia 
proxima

Red-waisted Whiteface G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects
Ophiogomphus 
mainensis

Maine Snaketail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Reptiles Clonophis kirtlandii Kirtland's Snake G2 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Reptiles
Thamnophis 
brachystoma

Shorthead Garter Snake G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Jefferson Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Cardamine maxima Large Toothwort G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Lonicera hirsuta Hairy Honeysuckle G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants
Potamogeton 
gramineus

Grassy Pondweed G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Jefferson Vascular Plants Viburnum trilobum Highbush-cranberry G5T5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Lackawanna Birds Gallinula chloropus Common Moorhen G5 S3B CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Lackawanna Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Apharetra dentata A Noctuid Moth G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Callophrys irus Frosted Elfin G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Calopteryx 
aequabilis

River Jewelwing G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Carterocephalus 
palaemon mandan

Arctic Skipper G5T5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Chaetaglaea cerata a sallow moth G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Chaetaglaea tremula Barrens Chaetaglaea G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Dorocordulia lepida Petite Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Enallagma aspersum Azure Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Enallagma boreale Boreal Bluet G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Epiglaea apiata Pointed Sallow G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Erynnis persius 
persius

Persius Duskywing G5T1T3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Insects Glena cognataria Blueberry Gray G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Hemileuca maia Barrens Buckmoth G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Leucorrhinia 
glacialis

Crimson-ringed 
Whiteface

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Lycia rachelae Twilight Moth G4G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Metaxaglaea 
semitaria

Footpath Sallow Moth G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Nannothemis bella Elfin Skimmer G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Ophiogomphus 
carolus

Riffle Snaketail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Ophiogomphus 
mainensis

Maine Snaketail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Psectraglaea 
carnosa

Pink Sallow G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Somatochlora 
incurvata

Incurvate Emerald G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Insects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Insects Xylotype capax Broad Sallow Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Mammals Lontra canadensis Northern River Otter G5 S3 CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Alopecurus aequalis Short-awn Foxtail G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Amelanchier 
obovalis

Coastal Juneberry G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Andromeda polifolia Bog-rosemary G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Arceuthobium 
pusillum

Dwarf Mistletoe G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Vascular Plants
Artemisia campestris 
ssp. caudata

Beach Wormwood G5T5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex backii Rocky Mountain Sedge G4 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex collinsii Collin's Sedge G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex lasiocarpa Slender Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex limosa Mud Sedge G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex longii Long's Sedge G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex paupercula Bog Sedge G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex siccata A Sedge G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Carex sprengelii Sedge G5? S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Cynoglossum 
boreale

Northern Hound's-tongue G5T4T5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Eleocharis olivacea Capitate Spike-rush G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Vascular Plants Eleocharis robbinsii Robbins' Spike-rush G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Epilobium palustre Marsh Willow-herb G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Eriophorum tenellum Rough Cotton-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Geranium bicknellii Cranesbill G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Hieracium 
umbellatum

Umbellate Hawkweed G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Juncus filiformis Thread Rush G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Lathyrus 
ochroleucus

Wild-pea G4G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Ledum 
groenlandicum

Common Labrador-tea G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Lonicera hirsuta Hairy Honeysuckle G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Malaxis bayardii Bayard's Malaxis G1G2 S1 PR PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Vascular Plants Minuartia glabra Appalachian Sandwort G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Myrica gale Sweet-gale G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Myriophyllum 
farwellii

Farwell's Water-milfoil G5 S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Oryzopsis pungens
Slender Mountain-
ricegrass

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Panicum boreale Panic-grass G5 SH TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Panicum 
xanthophysum

Slender Panic-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Platanthera 
blephariglottis

White Fringed-orchid G4G5 S2S3 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Polygonum careyi Carey's Smartweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Potamogeton 
confervoides

Tuckerman's Pondweed G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Potentilla tridentata Three-toothed Cinquefoil G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Prunus pumila var. 
susquehanae

G5T4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Ranunculus 
ambigens

G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lackawanna Vascular Plants Ribes triste Red Currant G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Scheuchzeria 
palustris

Pod-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Schoenoplectus 
subterminalis

Water Bulrush G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Sciurus niger 
vulpinus

Eastern Fox Squirrel G5T4T5 SU CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Scleria triglomerata Whip Nutrush G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants
Symphyotrichum 
boreale

Rush Aster G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Utricularia cornuta Horned Bladderwort G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lackawanna Vascular Plants Viola selkirkii Great-spurred Violet G5? S3S4 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Amphibians Acris crepitans Northern Cricket Frog G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Catharus ustulatus Swainson's Thrush G5 S2S3B,S5N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Empidonax 
flaviventris

Yellow-bellied Flycatcher G5 S1S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Luzerne Birds Gallinago delicata Wilson's Snipe G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds
Nycticorax 
nycticorax

Black-crowned Night-
heron

G5 S2S3B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Fish Umbra pygmaea Eastern Mudminnow G5 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Insects Aeshna clepsydra Mottled Darner G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Aeshna constricta Lance-tipped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Aeshna tuberculifera Black-tipped Darner G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Aeshna verticalis Green-striped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Amblyscirtes vialis
Common Roadside 
Skipper

G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Apamea burgessi A Cutworm Moth G4 SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Aplectoides condita A Noctuid Moth G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Argia bipunctulata Seepage Dancer G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Arigomphus furcifer Lilypad Clubtail G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Boloria selene 
myrina

Silver Bordered Fritillary G5T5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Calopteryx 
aequabilis

River Jewelwing G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Carterocephalus 
palaemon mandan

Arctic Skipper G5T5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Insects Celithemis eponina Halloween Pennant G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Chaetaglaea cerata a sallow moth G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Chlosyne harrisii Harris' Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Cordulia shurtleffi American Emerald G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Diarsia rubifera Red Dart G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Dorocordulia lepida Petite Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Enallagma annexum Northern Bluet G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Enallagma aspersum Azure Bluet G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Enallagma boreale Boreal Bluet G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Enallagma divagans Turquoise Bluet G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Enallagma laterale New England Bluet G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Epiglaea apiata Pointed Sallow G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Erynnis persius 
persius

Persius Duskywing G5T1T3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Glena cognataria Blueberry Gray G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Insects
Gomphaeschna 
furcillata

Harlequin Darner G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Gomphus vastus Cobra Clubtail G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Helocordulia uhleri Uhler's Sundragon G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Hemileuca maia Barrens Buckmoth G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Hemipachnobia 
monochromatea

Sundew Cutworm Moth G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Hesperia leonardus Leonard's Skipper G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Ischnura kellicotti Lilypad forktail G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Lestes eurinus
Amber-winged 
Spreadwing

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Lestes forcipatus Sweetflag Spreadwing G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Leucorrhinia 
glacialis

Crimson-ringed 
Whiteface

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Leucorrhinia 
proxima

Red-waisted Whiteface G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Libellula auripennis Golden-winged Skimmer G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Libellula incesta Slaty Skimmer G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Insects Lycaena epixanthe Bog Copper G4G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Metaxaglaea 
semitaria

Footpath Sallow Moth G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Nannothemis bella Elfin Skimmer G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Ophiogomphus 
carolus

Riffle Snaketail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Ophiogomphus 
mainensis

Maine Snaketail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Papaipema sp. 1 Flypoison Borer Moth G2G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Platyperigea meralis A Noctuid Moth G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Poanes massasoit Mulberry Wing G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Psectraglaea 
carnosa

Pink Sallow G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Satyrium edwardsii Edwards' Hairstreak G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Satyrodes eurydice Eyed Brown G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Sideridis maryx G4 S1S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Somatochlora 
incurvata

Incurvate Emerald G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 361 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Luzerne Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects Sphinx gordius G4 S1S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Insects
Sympetrum 
semicinctum

Band-winged 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Glaucomys sabrinus Northern Flying Squirrel G5 SU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Lontra canadensis Northern River Otter G5 S3 CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals
Microtus 
chrotorrhinus

Rock Vole G4 S2 CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Molluscs Anodonta implicata Alewife Floater G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Aletris farinosa Colic-root G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Alopecurus aequalis Short-awn Foxtail G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Amelanchier 
obovalis

Coastal Juneberry G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Andromeda polifolia Bog-rosemary G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Aristida 
purpurascens

Arrow-feathered Three 
Awned

G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Asclepias variegata White Milkweed G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Bidens discoidea Small Beggar-ticks G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 363 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Luzerne Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex bicknellii Bicknell's Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex lasiocarpa Slender Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex limosa Mud Sedge G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex oligosperma Few-seeded Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex polymorpha Variable Sedge G3 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Carex siccata A Sedge G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Chenopodium foggii Fogg's Goosefoot G3Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Cladium mariscoides Twig Rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Coeloglossum viride
Long-bracted Green 
Orchid

G5 SH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Corallorhiza trifida G5 S4 WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Cuscuta coryli Hazel Dodder G5? SH TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Cynoglossum 
boreale

Northern Hound's-tongue G5T4T5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Vascular Plants Cyperus diandrus Umbrella Flatsedge G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Elatine americana
Long-stemmed Water-
wort

G4 SU PX PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Eleocharis olivacea Capitate Spike-rush G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Eriophorum tenellum Rough Cotton-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Eurybia radula Rough-leaved Aster G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Helianthemum 
propinquum

Low Rockrose G4 S1S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Hieracium 
umbellatum

Umbellate Hawkweed G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Juncus filiformis Thread Rush G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Vascular Plants Juncus militaris Bayonet Rush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Ledum 
groenlandicum

Common Labrador-tea G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Linum sulcatum Grooved Yellow Flax G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Lonicera hirsuta Hairy Honeysuckle G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Malaxis bayardii Bayard's Malaxis G1G2 S1 PR PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Megalodonta beckii Beck's Water-marigold G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Minuartia glabra Appalachian Sandwort G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Muhlenbergia 
uniflora

Fall Dropseed Muhly G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Myriophyllum 
heterophyllum

Broad-leaved Water-
milfoil

G5 S4 PE SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Oryzopsis pungens
Slender Mountain-
ricegrass

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Panicum bicknellii Bicknell's Panic Grass G4?Q S1S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Panicum boreale Panic-grass G5 SH TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Vascular Plants
Panicum 
xanthophysum

Slender Panic-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Platanthera 
blephariglottis

White Fringed-orchid G4G5 S2S3 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Poa paludigena Bog Bluegrass G3 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Polemonium 
vanbruntiae

Jacob's-ladder G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Polystichum braunii Braun's Holly Fern G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Potamogeton 
confervoides

Tuckerman's Pondweed G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Potamogeton 
gramineus

Grassy Pondweed G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Potamogeton 
oakesianus

Oakes' Pondweed G4 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Potamogeton vaseyi Vasey's Pondweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Potentilla tridentata Three-toothed Cinquefoil G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Prunus pumila var. 
susquehanae

G5T4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Ranunculus aquatilis 
var. diffusus

White Water-crowfoot G5T5 S3 PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Luzerne Vascular Plants
Ranunculus 
fascicularis

Tufted Buttercup G5 S1S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Ribes lacustre Swamp Currant G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Scheuchzeria 
palustris

Pod-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Schoenoplectus 
subterminalis

Water Bulrush G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Schoenoplectus 
torreyi

Torrey's Bulrush G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Sciurus niger 
vulpinus

Eastern Fox Squirrel G5T4T5 SU CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Solidago rigida Hard-leaved Goldenrod G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Sparganium 
angustifolium

Bur-reed G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Streptopus 
amplexifolius

White Twisted-stalk G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Utricularia cornuta Horned Bladderwort G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants
Utricularia 
intermedia

Flat-leaved Bladderwort G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Luzerne Vascular Plants Viola selkirkii Great-spurred Violet G5? S3S4 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds Catharus ustulatus Swainson's Thrush G5 S2S3B,S5N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Lycoming Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Apharetra dentata A Noctuid Moth G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Arigomphus furcifer Lilypad Clubtail G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects
Calopteryx 
aequabilis

River Jewelwing G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Calopteryx amata Superb Jewelwing G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects
Citheronia 
sepulcralis

Pine Devil G4 S2S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Dorocordulia lepida Petite Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Insects Epiglaea apiata Pointed Sallow G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Lycaena epixanthe Bog Copper G4G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Papaipema sp. 1 Flypoison Borer Moth G2G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects
Rhionaeschna 
mutata

Spatterdock Darner G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Satyrodes eurydice Eyed Brown G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects
Somatochlora 
forcipata

Forcipate Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects
Somatochlora 
incurvata

Incurvate Emerald G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Insects Xylotype capax Broad Sallow Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Mammals
Sorex palustris 
albibarbis

Water Shrew G5T5 S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex bullata Bull Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex buxbaumii Brown Sedge G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex haydenii Cloud Sedge G5 S1S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Vascular Plants Carex paupercula Bog Sedge G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex retrorsa Backward Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Conioselinum 
chinense

Hemlock-parsley G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Cryptogramma 
stelleri

Slender Rock-brake G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Desmodium 
sessilifolium

Sessile-leaved Tick-
trefoil

G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Epilobium palustre Marsh Willow-herb G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Gentiana alba Yellow Gentian G4 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Goodyera tesselata
Checkered Rattlesnake-
plantain

G5 S1 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Isoetes x brittonii Quillwort GNA S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Vascular Plants Lemna valdiviana Pale Duckweed G5 SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Monarda punctata Spotted Bee-balm G5 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Oenothera oakesiana Evening-primrose G4G5Q S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Potamogeton vaseyi Vasey's Pondweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Pyrola chlorantha G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Schoenoplectus 
subterminalis

Water Bulrush G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Sisyrinchium 
fuscatum

Sand Blue-eyed Grass G5? SH PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Solidago rigida Hard-leaved Goldenrod G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Sparganium 
androcladum

Branching Bur-reed G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Spiranthes casei Case's Ladies'-tresses G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants
Streptopus 
amplexifolius

White Twisted-stalk G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Lycoming Vascular Plants Viola renifolia
Kidney-leaved White 
Violet

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Lycoming Vascular Plants Viola selkirkii Great-spurred Violet G5? S3S4 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Asio otus Long-eared Owl G5 S2B,S2S3N CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Cistothorus platensis Sedge Wren G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Northumberl Birds Gallinula chloropus Common Moorhen G5 S3B CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Northumberl Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Porzana carolina Sora G5 S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Catocala miranda Miranda Underwing G3G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects
Citheronia 
sepulcralis

Pine Devil G4 S2S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects
Epirrita autumnata 
henshawi

November Moth G5T5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Euphyes conspicuus Black Dash G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Hypagyrtis esther Esther Moth G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Lycaena hyllus Bronze Copper G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Xestia elimata
Southern Variable Dart 
Moth

G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Insects Zale metata A Zale Moth G5 SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Northumberl Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Mammals Sorex dispar
Long-tailed or Rock 
Shrew

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Molluscs Lampsilis cariosa Yellow Lampmussel G3G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Reptiles Terrapene carolina Eastern Box Turtle G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Carex bullata Bull Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Carex longii Long's Sedge G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Carex lupuliformis False Hop Sedge G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Carya laciniosa Shellbark Hickory G5 S3S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Northumberl Vascular Plants
Cuscuta 
polygonorum

Smartweed Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Dodecatheon 
radicatum

Jeweled Shooting-star GNR S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Eupatorium 
rotundifolium

Roundleaf Thoroughwort G5 S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Juncus biflorus Grass-leaved Rush G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Juncus gymnocarpus Coville's Rush G4 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Juncus scirpoides Scirpus-like Rush G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Lactuca hirsuta Downy Lettuce G5? S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Lipocarpha 
micrantha

Common Hemicarpa G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Ludwigia polycarpa
False Loosestrife 
Seedbox

G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Lysimachia hybrida Lance-leaf Loosestrife G5 S1 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Monarda punctata Spotted Bee-balm G5 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Ranunculus 
ambigens

G4 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Northumberl Vascular Plants Rotala ramosior Tooth-cup G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants
Schoenoplectus 
fluviatilis

River Bulrush G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Northumberl Vascular Plants Solidago rigida Hard-leaved Goldenrod G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Schuylkill Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Schuylkill Birds Ixobrychus exilis Least Bittern G5 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds
Migratory 
Assemblage - 
Raptors

Migratory Assemblage - 
Raptors

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Schuylkill Insects Amblyscirtes vialis
Common Roadside 
Skipper

G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Aplectoides condita A Noctuid Moth G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects
Boloria selene 
myrina

Silver Bordered Fritillary G5T5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Chaetaglaea cerata a sallow moth G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Euphyes conspicuus Black Dash G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Lycaena epixanthe Bog Copper G4G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Merolonche dolli Doll's Merolonche G3G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects
Metaxaglaea 
semitaria

Footpath Sallow Moth G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Nannothemis bella Elfin Skimmer G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Papaipema sp. 1 Flypoison Borer Moth G2G3 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Poanes massasoit Mulberry Wing G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Satyrium edwardsii Edwards' Hairstreak G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Satyrium titus Coral Hairstreak G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Satyrodes eurydice Eyed Brown G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Schuylkill Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Insects Xylotype capax Broad Sallow Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Mammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Molluscs
Margaritifera 
margaritifera

Eastern Pearlshell G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles
Glyptemys 
muhlenbergii

Bog Turtle G3 S2 LT PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 380 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Schuylkill Reptiles Terrapene carolina Eastern Box Turtle G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Baccharis 
halimifolia

Eastern Baccharis G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Carex collinsii Collin's Sedge G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Carex haydenii Cloud Sedge G5 S1S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Carex longii Long's Sedge G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Carex typhina Cattail Sedge G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Cuscuta cephalanthi Button-bush Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Desmodium obtusum Stiff Tick-trefoil G4G5 SU N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 N PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Isoetes valida Quillwort G4? S1S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Juncus debilis Weak Rush G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Juncus filiformis Thread Rush G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Juncus gymnocarpus Coville's Rush G4 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Schuylkill Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Lonicera hirsuta Hairy Honeysuckle G4G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Malaxis bayardii Bayard's Malaxis G1G2 S1 PR PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Menziesia pilosa Minniebush G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Nuphar microphylla Yellow Cowlily G5T4T5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Panicum boreale Panic-grass G5 SH TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Panicum flexile Wiry Witchgrass G5 S2S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Paronychia 
fastigiata var. 
nuttallii

Forked-chickweed G5T3T5 S1S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Phlox ovata Mountain Phlox G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Phoradendron 
leucarpum

Christmas Mistletoe G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Polygonum careyi Carey's Smartweed G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Prunus pumila var. 
susquehanae

G5T4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Schuylkill Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Schoenoplectus 
subterminalis

Water Bulrush G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Triphora 
trianthophora

Nodding Pogonia G3G4 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants Viola renifolia
Kidney-leaved White 
Violet

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Schuylkill Vascular Plants
Woodwardia 
areolata

Netted Chainfern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Amphibians Aneides aeneus Green Salamander G3G4 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds Gallinula chloropus Common Moorhen G5 S3B CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds
Migratory 
Assemblage - Gulls 
and Terns

Migratory Assemblage - 
Gulls and Terns

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds
Migratory 
Assemblage - 
Raptors

Migratory Assemblage - 
Raptors

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Birds
Thryomanes bewickii 
altus

Appalachian Bewick's 
Wren

G5T2Q SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Crustaceans Caecidotea kenki An Isopod G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Crustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Fish
Catostomus 
catostomus

Longnose Sucker G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Fish
Erimystax x-
punctatus

Gravel Chub G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Celithemis eponina Halloween Pennant G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Gomphus adelphus Mustached Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Insects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Polygonia progne Gray Comma G4G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Stylurus scudderi Zebra Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects Sympetrum obtrusum
White-faced 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Insects
Sympetrum 
semicinctum

Band-winged 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals Myotis leibii Eastern Small-footed Bat G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Mammals
Sorex palustris 
punctulatus

Southern Water Shrew G5T3 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Mammals Sylvilagus obscurus Appalachian Cottontail G4 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Reptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 CA PC
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Reptiles
Heterodon 
platirhinos

Eastern Hognose Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Aconitum reclinatum White Monkshood G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Aconitum uncinatum Blue Monkshood G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Andropogon 
glomeratus

Bushy Bluestem G5 S3 PR TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 TU N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Carex lupuliformis False Hop Sedge G4 S1 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Castilleja coccinea Scarlet Indian-paintbrush G5 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Chamaesyce 
polygonifolia

Small Sea-side Spurge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Chenopodium 
capitatum

Strawberry Goosefoot G5 SH PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Chionanthus 
virginicus

Fringe-tree G5 S3 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Vascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PR PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Cymophyllus 
fraserianus

Fraser's Sedge G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 TU N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Eurybia radula Rough-leaved Aster G5 S2 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Glyceria obtusa Blunt Manna-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Goodyera repens
Lesser Rattlesnake-
plantain

G5 S2 PX N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Houstonia 
serpyllifolia

Creeping Bluets G4? S1 PE N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Hypericum 
densiflorum

Bushy St. John's-wort G5 S3 PR PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Isoetes valida Quillwort G4? S1S3 PR N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Lathyrus venosus Veiny Pea G5 S2 PE N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Liatris scariosa Round-head Gayfeather G5? S2 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Listera cordata Heart-leaved Twayblade G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Listera smallii
Kidney-leaved 
Twayblade

G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Luzula bulbosa Southern Wood-rush G5 S1 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Vascular Plants Magnolia tripetala Umbrella Magnolia G5 S2 PR PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Marshallia 
grandiflora

Large-flowered 
Marshallia

G2 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Melica nitens
Three-flowered Melic-
grass

G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Menziesia pilosa Minniebush G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Muhlenbergia 
uniflora

Fall Dropseed Muhly G5 S2 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Orontium aquaticum Golden Club G5 S4 WATCH PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Oxydendrum 
arboreum

Sourwood G5 S3S4 PR TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Panicum polyanthes Panic-grass GNR S4 WATCH N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Paronychia 
fastigiata var. 
nuttallii

Forked-chickweed G5T3T5 S1S2 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Pedicularis 
lanceolata

Swamp Lousewort G5 S1S2 PE N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Somerset Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 PT TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Polemonium 
vanbruntiae

Jacob's-ladder G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Pyrularia pubera Buffalo-nut G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Rhamnus alnifolia Alder-leaved Buckthorn G5 S4 DL TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Rhododendron 
calendulaceum

Flame Azalea G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Rubus setosus Small Bristleberry G5 SH PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Salix petiolaris Meadow Willow G5 S4 WATCH TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Saxifraga 
micranthidifolia

Lettuce Saxifrage G5 S4 WATCH TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 PE TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Solidago roanensis Tenessee Golden-rod G4G5 S2 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 PT N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 TU N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 TU N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 389 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Somerset Vascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants
Trautvetteria 
caroliniensis

Carolina Tassel-rue G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Uvularia pudica Mountain Bellwort G5 S3 PR TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Viburnum trilobum Highbush-cranberry G5T5 S3S4 PR TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Viola appalachiensis Appalachian Blue Violet G3 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Somerset Vascular Plants Vitis rupestris Sand Grape G3 S1 PE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Accipiter gentilis Northern Goshawk G5 S2S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds
Botaurus 
lentiginosus

American Bittern G4 S1B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Cistothorus palustris Marsh Wren G5 S2S3B CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Tioga Birds Gallinago delicata Wilson's Snipe G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Birds
Migratory 
Assemblage - 
Passerines

Migratory Assemblage - 
Passerines

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds
Migratory 
Assemblage - 
Waterfowl

Migratory Assemblage - 
Waterfowl

GNR SNR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Aeshna verticalis Green-striped Darner G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Apharetra dentata A Noctuid Moth G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Arigomphus furcifer Lilypad Clubtail G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Chlosyne harrisii Harris' Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Colias interior Pink-edged Sulphur G5 SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Enallagma annexum Northern Bluet G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Euphyes dion Dion Skipper G4 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Lestes eurinus
Amber-winged 
Spreadwing

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Insects Lycaena epixanthe Bog Copper G4G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Merope tuber Earwig Scorpionfly G3G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Satyrodes eurydice Eyed Brown G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects
Somatochlora 
elongata

Ski-tailed Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects
Somatochlora 
forcipata

Forcipate Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects
Somatochlora 
incurvata

Incurvate Emerald G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Speyeria atlantis Atlantis Fritillary G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects
Sympetrum 
semicinctum

Band-winged 
Meadowhawk

G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Insects Xylotype capax Broad Sallow Moth G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Mammals Felis lynx Lynx G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 SUB CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Molluscs
Alasmidonta 
undulata

Triangle Floater G4 S3S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Molluscs
Alasmidonta 
varicosa

Brook Floater G3 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Molluscs
Lasmigona 
subviridis

Green Floater G3 S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Amelanchier 
sanguinea

Roundleaf Serviceberry G5 S2 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Bartonia paniculata Screw-stem G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex bebbii Bebb's Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex chordorrhiza Creeping Sedge G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex diandra Lesser Panicled Sedge G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex disperma Soft-leaved Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex eburnea Ebony Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Vascular Plants Carex lasiocarpa Slender Sedge G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex limosa Mud Sedge G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex oligosperma Few-seeded Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex ormostachya Spike Sedge G4 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex paupercula Bog Sedge G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex prairea Prairie Sedge G5? S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex retrorsa Backward Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex sprengelii Sedge G5? S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Carex tonsa G5T4T5 S4 WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Coenagrion 
resolutum

Taiga Bluet G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Dryopteris 
clintoniana

Clinton's Wood Fern G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Epilobium palustre Marsh Willow-herb G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Epilobium strictum Downy Willow-herb G5? S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Gaultheria hispidula Creeping Snowberry G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Geranium bicknellii Cranesbill G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Gnaphalium 
sylvaticum

Cudweed G4 SH N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Hypericum majus
Larger Canadian St. 
John's-wort

G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Juncus 
brachycephalus

Small-headed Rush G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Lathyrus 
ochroleucus

Wild-pea G4G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Oclemena nemoralis Bog Aster G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Platanthera hookeri Hooker's Orchid G4 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Potamogeton 
richardsonii

Red-head Pondweed G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Salix myricoides Broad-leaved Willow G4 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Scheuchzeria 
palustris

Pod-grass G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Schoenoplectus 
torreyi

Torrey's Bulrush G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Tioga Vascular Plants
Scirpus 
ancistrochaetus

Northeastern Bulrush G3 S3 LE PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Shepherdia 
canadensis

Canada Buffalo-berry G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Solidago uliginosa Bog Goldenrod G4G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Sorbus decora Showy Mountain-ash G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Sparganium 
minimum

Small Bur-reed G5 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Spiranthes casei Case's Ladies'-tresses G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Stellaria borealis Mountain Starwort G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants
Toxicodendron 
rydbergii

Giant Poison-ivy G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Tioga Vascular Plants Viola selkirkii Great-spurred Violet G5? S3S4 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Amphibians Necturus maculosus Mudpuppy G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Circus cyaneus Northern Harrier G5 S3B,S4N CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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PA Venango Birds Gallinula chloropus Common Moorhen G5 S3B CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Rallus limicola Virginia Rail G5 S3B
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Erimystax x-
punctatus

Gravel Chub G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Etheostoma 
camurum

Bluebreast Darter G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Etheostoma 
maculatum

Spotted Darter G2 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Etheostoma 
tippecanoe

Tippecanoe Darter G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Ichthyomyzon 
bdellium

Ohio Lamprey G3G4 S2S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Ichthyomyzon 
greeleyi

Mountain Brook Lamprey G3G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish Lampetra appendix
American Brook 
Lamprey

G4 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish Noturus eleutherus Mountain Madtom G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish Noturus stigmosus Northern Madtom G3 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Venango Fish Percina copelandi Channel Darter G4 S2 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish Percina evides Gilt Darter G4 S1S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Fish Umbra limi Central Mudminnow G5 S3 PC CP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Boyeria grafiana Ocellated Darner G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Cordulia shurtleffi American Emerald G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Euphydryas phaeton Baltimore Checkerspot G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects
Gomphaeschna 
antilope

Taper-tailed Darner G4 SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Gomphus descriptus Harpoon Clubtail G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Gomphus rogersi Sable Clubtail G4 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Lanthus parvulus Northern Pygmy Clubtail G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Pieris virginiensis West Virginia White G3G4 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects Polygonia progne Gray Comma G4G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Insects
Somatochlora 
walshii

Brush-tipped Emerald G5 S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Venango Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Mammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Mammals Sorex dispar
Long-tailed or Rock 
Shrew

G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Alasmidonta 
marginata

Elktoe G4 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Amblema plicata Three-ridge G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Anodontoides 
ferussacianus

Cylindrical Papershell G5 S2S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Cyclonaias 
tuberculata

Purple Wartyback G5 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Epioblasma triquetra Snuffbox G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Lampsilis fasciola Wavy-rayed Lampmussel G5 S4 N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Lasmigona 
compressa

Creek Heelsplitter G5 S2S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Pleurobema sintoxia Round Pigtoe G4G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 399 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA Venango Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Villosa fabalis Rayed Bean Mussel G2 S1S2 C PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Molluscs Villosa iris Rainbow Mussel G5Q S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Clemmys guttata Spotted Turtle G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Eumeces anthracinus Coal Skink G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Glyptemys insculpta Wood Turtle G4 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles
Sistrurus catenatus 
catenatus

Eastern Massasauga G3G4T3TS1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles
Thamnophis 
brachystoma

Shorthead Garter Snake G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Thamnophis sauritus Eastern Ribbon Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Reptiles Virginia pulchra Mountain Earth Snake G5T3T4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Aletris farinosa Colic-root G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Venango Vascular Plants Alisma triviale Northern Water-plantain G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Bouteloua 
curtipendula

Tall Gramma G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Bromus kalmii Brome Grass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Cypripedium 
candidum

Small White Lady's-
slipper

G4 SX PX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Deschampsia 
cespitosa

Tufted Hairgrass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Eleocharis 
compressa

Flat-stemmed Spike-rush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Eleocharis elliptica Slender Spike-rush G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Elymus trachycaulus Slender Wheatgrass G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Festuca paradoxa Cluster Fescue G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Galium trifidum Marsh Bedstraw G5 S2 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Venango Vascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Isotria medeoloides Small-whorled Pogonia G2 S1 LT PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Lonicera 
oblongifolia

Swamp Fly Honeysuckle G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Phaseolus 
polystachios

Wild Kidney Bean G5 S1S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Poa languida Drooping Bluegrass G3G4Q S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Potamogeton 
richardsonii

Red-head Pondweed G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Ranunculus aquatilis 
var. diffusus

White Water-crowfoot G5T5 S3 PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Ranunculus 
fascicularis

Tufted Buttercup G5 S1S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Salix petiolaris Meadow Willow G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Venango Vascular Plants Salix serissima Autumn Willow G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Scirpus pedicellatus Stalked Bulrush G4 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Scleria pauciflora Few Flowered Nutrush G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Solidago rigida Hard-leaved Goldenrod G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Venango Vascular Plants Swertia caroliniensis American Columbo G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Amphibians
Pseudacris 
brachyphona

Mountain Chorus Frog G5 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Birds Aimophila aestivalis Bachman's Sparrow G3 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Birds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA Washington Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT http://www.fws.gov/endangered/

PA Washington Birds Podilymbus podiceps Pied-billed Grebe G5 S3B,S4N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Birds Tyto alba Barn Owl G5 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Washington Fish Ictiobus bubalus Smallmouth Buffalo G5 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Fish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Insects Dryobius sexnotatus
Six-banded Longhorn 
Beetle

GNR SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Insects Lycaena hyllus Bronze Copper G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Mammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Ellipsaria lineolata Butterfly Mussel G4 S1S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Elliptio crassidens Elephant Ear G5 SX CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Lampsilis abrupta Pink Mucket G2 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs
Lasmigona 
complanata

White Heelsplitter G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs
Lasmigona 
compressa

Creek Heelsplitter G5 S2S3 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Obliquaria reflexa Threehorn Wartyback G5 SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Washington Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Quadrula metanevra Monkeyface G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Molluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Reptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Cacalia 
muehlenbergii

Great Indian-plantain G4 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Camassia scilloides Wild Hyacinth G4G5 S1 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Washington Vascular Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Carya laciniosa Shellbark Hickory G5 S3S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Clematis viorna Vase-vine Leather-flower G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Eleocharis 
quadrangulata

Four-angled Spike-rush G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Elephantopus 
carolinianus

Elephant's Foot G5 S3 PE PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Hypericum 
drummondii

Nits-and-lice G5 SX TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Iodanthus 
pinnatifidus

Purple Rocket G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Lemna turionifera A Duckweed G5 S1S3 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Washington Vascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Passiflora lutea Passion-flower G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Ratibida pinnata
Gray-headed Prairie 
Coneflower

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Ruellia strepens Limestone Petunia G4G5 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Salix caroliniana Carolina Willow G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Senna marilandica Wild Senna G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Solidago curtisii Curtis' Golden-rod G4G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Stachys cordata Nuttall's Hedge-nettle G5? S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Stenanthium 
gramineum

Featherbells G4G5 S1S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Symphyotrichum 
drummondii

Hairy Heart-leaved Aster G5 SH N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA Washington Vascular Plants
Symphyotrichum 
praealtum

Veiny-lined Aster G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Tipularia discolor Cranefly Orchid G4G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA Washington Vascular Plants
Vitis cinerea var. 
baileyana

A Pigeon Grape G4G5TNRSH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanAmphibians Bufo fowleri Fowler's Taod G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanAmphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanAmphibians
Hemidactylium 
scutatum

Four-toed Salamander G5 S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds Ardea herodias Great Blue Heron G5 S3S4B,S4N
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds
Bartramia 
longicauda

Upland Sandpiper G5 S1S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds Falco peregrinus Peregrine Falcon G4 S1B,S1N PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

PA WestmorelanBirds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B BGEPA PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds Pandion haliaetus Osprey G5 S2B PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanBirds Spiza americana Dickcissel G5 S2B PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

Table G-1: Appalachian Basin - Page 408 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

PA WestmorelanCrustaceans
Stygobromus 
allegheniensis

Allegheny Cave 
Amphipod

G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish Ameiurus melas Black Bullhead G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish
Erimystax x-
punctatus

Gravel Chub G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish Lampetra aepyptera Least Brook Lamprey G5 S3 PC CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish
Moxostoma 
carinatum

River Redhorse G4 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish
Percina 
macrocephala

Longhead Darter G3 S2S3 PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish
Phoxinus 
erythrogaster

Southern Redbelly Dace G5 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanFish Polyodon spathula Paddlefish G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Anax longipes Comet Darner G5 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects
Calopteryx 
angustipennis

Appalachian Jewelwing G4 S1S2
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Citheronia regalis Regal Moth G4G5 SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Dryobius sexnotatus
Six-banded Longhorn 
Beetle

GNR SH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Gomphus fraternus Midland Clubtail G5 S2S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Lycaena hyllus Bronze Copper G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Speyeria idalia Regal Fritillary G3 S1
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanInsects Stylurus notatus Elusive Clubtail G3 SX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanInsects Tachopteryx thoreyi Gray Petaltail G4 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals Bat Hibernaculum Winter Bat Colony GNR SU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals Cryptotis parva Least Shrew G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S1B,S1N PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals
Myotis 
septentrionalis

Northern Myotis G4 S3B,S3N CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals Myotis sodalis Indiana or Social Myotis G2 SUB,S1N LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals Neotoma magister Allegheny Woodrat G3G4 S3 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMammals
Sorex palustris 
punctulatus

Southern Water Shrew G5T3 S1 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Cyprogenia stegaria Fanshell G1Q SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Ellipsaria lineolata Butterfly Mussel G4 S1S2 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Elliptio crassidens Elephant Ear G5 SX CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Fusconaia flava Wabash Pigtoe G5 S2 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs
Fusconaia 
subrotunda

Long-solid G3 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Lampsilis abrupta Pink Mucket G2 SX LE PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanMolluscs Leptodea fragilis Fragile Papershell G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Obliquaria reflexa Threehorn Wartyback G5 SH PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Plethobasus cyphyus Sheepnose Mussel G3 S1 C PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Pleurobema clava Clubshell G2 S1S2 LE PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Potamilus alatus Pink Heelsplitter G5 S2 CR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Quadrula cylindrica Rabbitsfoot G3G4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Quadrula metanevra Monkeyface G4 SX PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Quadrula pustulosa Pimpleback G5 S1 PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs Tritogonia verrucosa Pistolgrip Mussel G4G5 S1 PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanMolluscs
Utterbackia 
imbecillis

Paper Pondshell G5 S3S4 CU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanReptiles
Agkistrodon 
contortrix

Copperhead G5 S3S4
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanReptiles Clonophis kirtlandii Kirtland's Snake G2 SH PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanReptiles Crotalus horridus Timber Rattlesnake G4 S3S4 PC CA
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanReptiles Regina septemvittata Queen Snake G5 S3
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Aconitum uncinatum Blue Monkshood G4 S2 PT PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Amelanchier humilis Serviceberry G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Andropogon 
glomeratus

Bushy Bluestem G5 S3 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Antennaria virginica Shale Barren Pussytoes G4 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Arabis hirsuta
Western Hairy Rock-
cress

G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Astragalus 
canadensis

Canadian Milkvetch G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Baptisia australis Blue False-indigo G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Carex aurea Golden-fruited Sedge G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Carex shortiana Sedge G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Cimicifuga 
americana

Mountain Bugbane G4 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Conoclinium 
coelestinum

Mistflower G5 S4 N SP
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Cuscuta cephalanthi Button-bush Dodder G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Cuscuta pentagona Field Dodder G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanVascular Plants
Cypripedium 
calceolus var. 
parviflorum

Small Yellow Lady's-
slipper

G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Deschampsia 
cespitosa

Tufted Hairgrass G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Diarrhena 
americana

American Beakgrain G4G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Equisetum x ferrissii Scouring-rush GNA S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Erigenia bulbosa Harbinger-of-spring G5 S4 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Erythronium 
albidum

White Trout-lily G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Eurybia radula Rough-leaved Aster G5 S2 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Filipendula rubra Queen-of-the-prairie G4G5 S1S2 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Helianthemum 
bicknellii

Bicknell's Hoary 
Rockrose

G5 S2 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Helianthus hirsutus Sunflower G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Helianthus 
microcephalus

Small Wood Sunflower G5 S4 N WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Houstonia 
serpyllifolia

Creeping Bluets G4? S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Hydrastis canadensis Golden-seal G4 S4 PV PV
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanVascular Plants
Hypericum 
densiflorum

Bushy St. John's-wort G5 S3 PT PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Iodanthus 
pinnatifidus

Purple Rocket G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Isoetes valida Quillwort G4? S1S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Juncus torreyi Torrey's Rush G5 S2S4 PT PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Juniperus communis Common Juniper G5 S2 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Lathyrus venosus Veiny Pea G5 S2 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Lithospermum 
latifolium

American Gromwell G4 S4 PE WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Lupinus perennis Lupine G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Meehania cordata Heartleaf Meehania G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Onosmodium molle 
var. hispidissimum

False Gromwell G4G5T4 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Orontium aquaticum Golden Club G5 S4 PR WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Oxydendrum 
arboreum

Sourwood G5 S3S4 TU PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Oxypolis rigidior Stiff Cowbane G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Passiflora lutea Passion-flower G5 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Penstemon 
laevigatus

Beard-tongue G5 S3 N TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanVascular Plants Platanthera ciliaris Yellow-fringed Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Platanthera 
peramoena

Purple-fringeless Orchid G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Polymnia uvedalia Leaf-cup G4G5 S3 N PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Populus balsamifera Balsam Poplar G5 S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Prunus 
alleghaniensis

Alleghany Plum G4 S2S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Pyrularia pubera Buffalo-nut G5 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Ribes lacustre Swamp Currant G5 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Rosa virginiana Virginia Rose G5 S1 TU TU
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Rudbeckia fulgida Eastern Coneflower G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Salix caroliniana Carolina Willow G5 S1 N PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Saxifraga 
micranthidifolia

Lettuce Saxifrage G5 S4 TU WATCH
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Scutellaria saxatilis Rock Skullcap G3 S1 TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S3 N PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Symphyotrichum 
ericoides

White Heath Aster G5 S3 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Thalictrum 
coriaceum

Thick-leaved Meadow-
rue

G4 S2 PE PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx
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PA WestmorelanVascular Plants Trillium flexipes Declined Trillium G5 S2 TU PT
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Trillium nivale Snow Trillium G4 S3 PR PR
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Viola tripartita Three-parted Violet G5 SH TU PX
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants
Vitis cinerea var. 
baileyana

A Pigeon Grape G4G5TNRSH TU PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

PA WestmorelanVascular Plants Vitis novae-angliae New England Grape G4G5Q S1 PE PE
http://www.naturalheritage.state.pa.
us/AllSpecies.aspx

TN Anderson Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Amphibians
Desmognathus 
welteri

Black Mountain 
Salamander

G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Amphibians
Hemidactylium 
scutatum

Four-toed Salamander G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Arachnids Nesticus paynei A cave spider G3G4 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Birds Dendroica cerulea Cerulean Warbler G4 S3B D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Birds
Limnothlypis 
swainsonii

Swainson's Warbler G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Birds Thryomanes bewickii Bewick's Wren G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Birds Tyto alba Barn Owl G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S3B D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Crustaceans
Amergoniscus 
nicholasi

A Cave Isopod G1G2 S1S2
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Anderson Crustaceans Cambarus deweesae Valley Flame Crayfish G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish Cycleptus elongatus Blue Sucker G3G4 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish Erimonax monachus Spotfin Chub G2 S2 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish Erimystax cahni Slender Chub G1 S1 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish Etheostoma baileyi Emerald Darter G4G5 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish
Etheostoma 
cinereum

Ashy Darter G2G3 S2S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish Noturus flavipinnis Yellowfin Madtom G1 S1 LT E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Fish
Phoxinus 
tennesseensis

Tennessee Dace G3 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Insects
Pseudanophthalmus 
paynei

Payne's Cave beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Insects
Pseudanophthalmus 
pusillus

Tiny Cave Beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Insects
Pseudanophthalmus 
wallacei

Wallace's Cave beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Myotis grisescens Gray Myotis G3 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals
Napaeozapus 
insignis

Woodland Jumping 
Mouse

G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Neotoma magister Allegheny Woodrat G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Sorex cinereus Cinereus Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Anderson Mammals Sorex fumeus Smoky Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Sorex longirostris Southeastern Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Synaptomys cooperi Southern Bog Lemming G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Mammals Zapus hudsonius Meadow Jumping Mouse G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Athearnia anthonyi Anthony Riversnail G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs
Cumberlandia 
monodonta

Spectaclecase G3 S2S3 C
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E 
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Dromus dromas Dromedary Pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Fusconaia cuneolus Finrayed Pigtoe G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Hemistena lata Cracking pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Io fluvialis Spiny Riversnail G2 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Lampsilis abrupta Pink Mucket G2 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Lampsilis virescens Alabama Lampmussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Lemiox rimosus Birdswing pearlymussel G1 S1 LE E 
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Anderson Molluscs
Plethobasus 
cicatricosus

White wartyback G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs
Plethobasus 
cooperianus

Orangefoot Pimpleback G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Non Vascular Plants Lejeunea sharpii Sharp's Lejeuna G2G3 S1S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Reptiles
Ophiosaurus 
attenuatus 
longicaudus

Eastern Slender Glass 
Lizard

G5T5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Reptiles
Pituophis 
melanoleucus 
melanoleucus

Northern Pinesnake G4T4 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Aureolaria patula Spreading False-foxglove G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Cimicifuga rubifolia Appalachain Bugbane G3 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Cypripedium acaule Pink Lady's-slipper G5 S4 S-Ce
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Delphinium 
exaltatum

Tall Larkspur G3 S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Diervilla lonicera
Northern Bush-
honeysuckle

G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Draba ramosissima
Branching Whit-low 
Grass

G4 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Elodea nuttallii Nuttall's Waterweed G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Epilobium ciliatum Hairy Willow-herb G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Anderson Vascular Plants Fothergilla major Mountain Witch-alder G3 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Helianthus 
occidentalis 

Naked-stem Sunflower G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Homaliadelphus 
sharpii

Sharp's Homaliadelphus G3? S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Hydrastis canadensis Goldenseal G4 S3 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Iris fulva Copper Iris G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Juglans cinerea Butternut G4 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Lilium canadense Canada Lily G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Lilium michiganense Michigan Lily G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Meehania cordata Heartleaf Meehania G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Panax quinquefolius American Ginseng G3G4 S3S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Parnassia 
grandifolia

large-leaved Grass-of-
Parnassus

G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Platanthera flava 
var. herbiola

Tubercled Rein-orchid G4T4Q S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Pycnanthemum 
torrei

Torrey's Mountain-mint G2 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Silphium wasiotense Kentucky Rosinweed G3 S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants
Solidago 
ptarmicoides

Prairie Goldenrod G5 S1S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Anderson Vascular Plants Sullivantia sullivantii Sullivantia G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Anderson Vascular Plants Thuja occidentalis Northern White Cedar
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Amphibians Aneides aeneus Green Salamander G3G4 S3S4
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Amphibians
Desmognathus 
welteri

Black Mountain 
Salamander

G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Amphibians
Hemidactylium 
scutatum

Four-toed Salamander G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Amphibians Plethodon wehrlei Wehrle's Salamander G4 S1 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Arachnids Nesticus paynei A cave spider G3G4 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Birds Accipiter striatus Sharp-shinned Hawk G5 S3B,S4N D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Birds Dendroica cerulea Cerulean Warbler G4 S3B D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Birds
Limnothlypis 
swainsonii

Swainson's Warbler G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Birds Thryomanes bewickii Bewick's Wren G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S3B D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Crustaceans Cambarus deweesae Valley Flame Crayfish G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish Cycleptus elongatus Blue Sucker G3G4 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Campbell Fish Etheostoma baileyi Emerald Darter G4G5 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish
Etheostoma 
cinereum

Ashy Darter G2G3 S2S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish Etheostoma sagitta Arrow Darter G1G2 S2 C E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish Etheostoma susanae Cumberland Darter G1G2 S1 C E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish Notropis albizonatus Palezone Shiner G1 SH LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish Notropis buccatus Silverjaw Minnow G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Insects Gomphus consangius Cherokee Clubtail G2G3 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Insects
Pseudanophthalmus 
scutilus

A Cave Obligate Beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Insects
Pseudanophthalmus 
sidus

Meredith Cave Beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Myotis grisescens Gray Myotis G3 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Myotis sodalis Indiana Myotis G2 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals
Napaeozapus 
insignis

Woodland Jumping 
Mouse

G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Campbell Mammals Neotoma magister Allegheny Woodrat G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Parascalops breweri Hairy-tailed Mole G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Sorex cinereus Cinereus Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Sorex fumeus Smoky Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Sorex longirostris Southeastern Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Mammals Synaptomys cooperi Southern Bog Lemming G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Molluscs Athearnia anthonyi Anthony Riversnail G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Molluscs Dromus dromas Dromedary Pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Molluscs Io fluvialis Spiny Riversnail G3G4 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Non Vascular Plants
Bryoxiphium 
norvegicum

Sword Moss G5? S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Non Vascular Plants
Drepanolejeunea 
appalaciana

A Liverwort G2? S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Non Vascular Plants Lejeunea blomquistii
Blomquist Leafy 
Liverwort

G1G2 S1S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Adlumia fungosa Climbing Fumitory G4 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Aureolaria patula Spreading False-foxglove G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Cardamine 
rotundifolia

Round-leaf Watercress G4 S2S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Campbell Vascular Plants Carex gravida Heavy Sedge G5 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Corydalis 
sempervirens

Pale Corydalis G4G5 S1S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Cypripedium acaule Pink Lady's-slipper G5 S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Eleocharis 
intermedia

Matted Spike-rush G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Homaliadelphus 
sharpii

Sharp's Homaliadelphus G3? S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Hydrastis canadensis Goldenseal G4 S3 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Jungermannia 
fossombroniodes

G4 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Lilium canadense Canada Lily G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Lonicera dioica Mountain Honeysuckle G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Meehania cordata Heartleaf Meehania G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Melanthium woodii Ozark Bunchflower G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Metzgeria uncigera Metzgeria G3 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Palamocladium 
leskeoides

G3G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Panax quinquefolius American Ginseng G3G4 S3S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Parnassia 
grandifolia

large-leaved Grass-of-
Parnassus

G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Campbell Vascular Plants Rhamnus alnifolia Alderleaf Buckthorn G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Rhynchospora 
capillacea

Horned Beakrush G4 SH E-P
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Silphium wasiotense Kentucky Rosinweed G3 S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants Thuja occidentalis Northern White Cedar G5 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Campbell Vascular Plants
Trichomanes 
boschianum

Bristle-fern G4 S1S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Amphibians
Desmognathus 
welteri

Black Mountain 
Salamander

G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Arachnids
Kleptochthonius 
affinis

A cave obligate 
pseudoscorpion

G1G2 S1S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Birds Aegolius acadicus Northern Saw-whet Owl G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Birds Tyto alba Barn Owl G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Crustaceans Bactrurus angulus
Cumberland Gap Cave 
Amphipod

G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Crustaceans Stygobromus finleyi Finley's Cave Amphipod G3G4 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Ammocrypta clara Western sand darter G3 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Erimonax monachus Spotfin Chub G2 S2 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Erimystax cahni Slender Chub G1 S1 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Claiborne Fish Etheostoma baileyi Emerald Darter G4G5 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Etheostoma sagitta Arrow Darter G3G4 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Notropis buccatus Silverjaw Minnow G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Notropis rubellus Rosyface Shiner G5 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Noturus flavipinnis Yellowfin Madtom G1 S1 LT E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish Percina aurantiaca Tangerine Darter G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish
Percina 
macrocephala

Longhead Darter G3 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Fish
Phoxinus 
(Chrosomus) 
cumberlandensis

Blackside Dace G2 S2 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Insects
Pseudanophthalmus 
engelhardti

Englehart's Cave beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Insects
Pseudanophthalmus 
pallidus

Pale Cave Beetle G1G2 S1S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Insects
Pseudanophthalmus 
rotundatus

A Ground Beetle G2G3 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Mustela nivalis Least Weasel G5 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Myotis grisescens Gray Myotis G3 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Myotis sodalis Indiana Myotis G2 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Claiborne Mammals Parascalops breweri Hairy-tailed Mole G5 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Sorex cinereus Cinereus Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Sorex fumeus Smoky Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Sorex longirostris Southeastern Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Synaptomys cooperi Southern Bog Lemming G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Mammals Zapus hudsonius Meadow Jumping Mouse G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Cumberlandia 
monodonta

Spectaclecase G3 S2S3 C
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Dromus dromas Dromedary Pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Epioblasma 
brevidens

Cumberlandian 
Combshell

G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Epioblasma 
capsaeformis

Oyster Mussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Epioblasma triquetra Snuffbox G3 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Fusconaia cuneolus Finrayed Pigtoe G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Hemistena lata Cracking pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Io fluvialis Spiny Riversnail G2 S2
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Claiborne Molluscs Lampsilis abrupta Pink Mucket G2 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Lemiox rimosus Birdswing pearlymussel G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Lexingtonia 
dolabelloides

Slabside pearlymussel G2 S2 C
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Plethobasus 
cicatricosus

Orangefoot Pimpleback G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Plethobasus cyphyus Sheepnose G3 S2S3 C
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Pleurobema 
oviforme

Tennessee Clubshell G2G3 S2S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Ptychobranchus 
subtentum

Fluted Kidneyshell G2 S2 C
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Quadrula cylindrica 
strigillata

Rough Rabbitsfoot G3G4T2 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Quadrula intermedia Cumberland Monkeyface G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs Quadrula sparsa Appalachain Monkeyface G1 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Molluscs
Triodopsis 
claibornensis

Claiborne Threetooth G2 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Other Invertebrates
Pseudotremia 
nodosa

A Millipede G4 S2S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Other Invertebrates Pseudotremia valga A Millipede G1G2? S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Other Invertebrates
Sphalloplana 
consimilis

Powell Valley Planarian G2G3 S1
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Claiborne Vascular Plants
Amsonia 
tabernaemontana 
var. gattingeri

Limestone Blue Star G5T3Q S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Aureolaria patula Spreading False-foxglove G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Berberis canadensis American Barberry G3 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Calamagrostis 
porteri

Porter's Reedgrass G3 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Cardamine 
rotundifolia

Round-leaf Watercress G4 S2S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Chrysogonum 
virginianum

Green-and-gold G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Cimicifuga rubifolia Appalachain Bugbane G3 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Cypripedium acaule Pink Lady's-slipper G5 S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Cypripedium reginae Showy lady's-slipper G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Eleocharis 
intermedia

Matted Spike-rush G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Heuchera longiflora 
var. aceroides

Maple-leaf Alumroot G4T2Q S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Homaliadelphus 
sharpii

Sharp's Homaliadelphus G3? S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Hydrastis canadensis Goldenseal G4 S3 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Juglans cinerea Butternut G4 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

Table G-1: Appalachian Basin - Page 429 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

TN Claiborne Vascular Plants Lilium canadense Canada Lily G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Lonicera dioica Mountain Honeysuckle G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Meehania cordata Heartleaf Meehania G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Panax quinquefolius American Ginseng G3G4 S3S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Parnassia 
grandifolia

large-leaved Grass-of-
Parnassus

G3 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Platanthera flava 
var. herbiola

Tubercled Rein-orchid G4T4Q S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Platanthera 
orbiculata

Large Round-leaved 
Orchid

G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Rhamnus alnifolia Alderleaf Buckthorn G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Ruellia purshiana Pursh's Wild-petunia G3 S1S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S1S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants
Thalictrum 
coriaceum

Leatherleaf Meadowrue G4 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Claiborne Vascular Plants Thuja occidentalis Northern White Cedar G5 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Amphibians Aneides aeneus Green Salamander G3G4 S3S4
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Amphibians
Cryptobranchus 
alleganiensis

Hellbender G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Amphibians
Desmognathus 
welteri

Black Mountain 
Salamander

G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Arachnids Appaleptoneta sp.
A Leptonetid Spider 
From Ghost River Cave

G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Arachnids
Hesperochernes 
mirabilis

Southeastern Cave 
Pseudoscorpion

G5 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Birds Aqulia chysaetos Golden Eagle G5 S1 BGEPA T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Birds Dendroica cerulea Cerulean Warbler G4 S3B D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Birds Falco peregrinus Peregrine Falcon G4 S1B E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Birds
Limnothlypis 
swainsonii

Swainson's Warbler G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Crustaceans Cambarus obeyensis Obey Crayfish G2 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Crustaceans Miktoniscus barri A Cave obligate Isopod
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Crustaceans Orconectes australis Southern Cave Crayfish G5 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Fish Percina burtoni Blotchside Logperch G2G3 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Fish Percina squamata Olive Darter G3 S2 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Fish
Typhlichthys 
subterraneus

Southern Cavefish G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Insects Anillinus sp. (5) Flag Trail Cave Beetle G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Insects
Batrisodes 
clypeospecus

A Cave Obligate beetle G1G2 S1S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Insects Nelsonites walteri A Cave obligate beetle G3G4 S3
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Insects
Pseudanophthalmus 
sp. 30

Ace in the hole Cave 
beetle

G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals
Corynorhinus 
rafinesquii

Rafinesque's big-eared 
bat

G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Myotis grisescens Gray Myotis G3 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Myotis leibii
Eastern Small-footed 
Myotis

G3 S2S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Myotis sodalis Indiana Myotis G2 S1 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals
Napaeozapus 
insignis

Woodland Jumping 
Mouse

G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Neotoma magister Allegheny Woodrat G3G4 S3 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Sorex cinereus Cinereus Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Sorex fumeus Smoky Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Sorex hoyi American Pygmy Shrew G5 S4
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Sorex longirostris Southeastern Shrew G5 S4 D
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Mammals Spilogale putorius Eastern Spotted Skunk G5 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs
Alasmidonta 
atropurpurea

Cumberland Elktoe G1G2 S1S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs Lithasia duttoniana Helmet Rocksnail
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs Litocampa sp. 6 Buffalo Cave Dipluran G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Molluscs Litocampa sp. 8 Mountain Cave Dipluran G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs
Pleurobema 
oviforme

Tennessee Clubshell G2G3 S2S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs Stenotrema angellum Kentucky Slitmouth G4 S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Molluscs
Triodopsis 
complanata

Glossy Threetooth G2 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Non Vascular Plants
Lophocolea 
appalachiana

A Liverwort G1G2Q S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Non Vascular Plants
Scopelophila 
cataractae

Agoyan Cataract Moss G3 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Non Vascular Plants
Tetrodontium 
brownianum

Little Georgia G3G4 S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Other Invertebrates Fumonelix wetherbyi Clifty Covert G2G3 S2S3
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Other Invertebrates Pseudosinella orba A Cave Springtail G3G4 S2
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Other Invertebrates
Pseudotremia 
garlandae

Garland's Cave Millipede G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Other Invertebrates
Pseudotremia 
roebuckorum

Roebuck's Cave 
Millipede

G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Other Invertebrates Scoterpes copei
A Cave Obiligate 
Millipede

G1 S1
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Acer leucoderme Chalk Maple G5 S3 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Ageratina luciae-
brauniae

Lucy Braun's White 
Snakeroot

G3 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Berberis canadensis American Barberry G3 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Vascular Plants
Bryoxiphium 
norvegicum

Sword Moss G5? S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Buckleya 
distichophylla

Piratebush G2 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Campanula 
aparinoides

Marsh Bellflower G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Carex hirtifolia Pubescent Sedge G5 S1S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Carex sertilis Sterile Sedge G4 SH E-P
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Conradina 
verticillata

Cumberland Rosemary G3 S3 LT T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Cypripedium acaule Pink Lady-slipper G5 S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Dalea candida White Prairie-clover G5 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Dichanthelium 
ensifolium ssp.   
ensifolium

Small-leaved Panic Grass GNR S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Dichanthelium 
ensifolium ssp.  
curtifolium

Short-leaved panic Grass G3? S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Drosera rotundifolia Roundleaf Sundew G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Eleocharis 
equisetoides

Horse-tail Spike-rush G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Eriophorum 
virginicum

Tawny Cotton-grass G5 S1S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Helenium 
brevifolium

Shortleaf Sneezeweed G4 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Vascular Plants Hydrastis canadensis Goldenseal G4 S3 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Hymenophyllum 
tayloriae

Taylor's Filmy Fern G2 S2 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Juglans cinerea Butternut G4 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Lilium canadense Canada Lily G5 S3 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Lilium 
philadelphicum

Wood Lily G5 S1 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Lycopodiella 
alopecuroides

Foxtail Clubmoss G5 S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Microlejeunea 
globosa

Cardot's Lejeunea G3? S1 S
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Minuartia 
cumberlandensis

Cumberland Sandwort G2G3 S2 LE E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Panax quinquefolius American Ginseng G3G4 S3S4 S-CE
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid G2G3 S2S3 C E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Pogonia 
ophioglossoides

Rose Pogonia G5 S2 E
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Pycnanthemum 
verticillatum

Whorled Mountain Mint G5 SH E-P
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Sagittaria graminea Grassleaf Arrowhead G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Sarracenia oreophila Green Pitcher Plant G2 SX LE E-P
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Spiraea virginiana Virginia Spiraea G2 S2 LT E
http://tn.gov/environment/na/pdf/co
unty.pdf
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TN Fentress Vascular Plants
Thalictrum 
coriaceum

Leatherleaf Meadowrue G4 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants
Trichomanes 
boschianum

Bristle-fern G4 S1S2 T
http://tn.gov/environment/na/pdf/co
unty.pdf

TN Fentress Vascular Plants Ultricularia subulata Zigzag Bladderwort G5 S1 T
http://tn.gov/environment/na/pdf/co
unty.pdf

VA Buchanan Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

VA Buchanan Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

VA Buchanan Crustaceans Cambarus jezerinaci Powell River Crayfish G1G2 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Crustaceans Cambarus sciotensis Scioto Crayfish G5 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Crustaceans Cambarus veteranus Big Sandy crayfish G3 S1S2 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Insects Dryobius sexnotatus 
Six-banded Longhorn 
Beetle 

GNR S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Molluscs Paravitrea mira Funnel Supercoil G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Buchanan Molluscs
Paravitrea 
septadens 

Brown Supercoil G1 S1 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Other Invertebrates Brachoria falcifera 
Big Cedar Creek 
Millipede 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Other Invertebrates Brachoria hoffmani 
Hoffman's Xystodesmid 
Millipede 

G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Other Invertebrates Brachoria laminata Keeton's Millipede G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Other Invertebrates
Cherokia georgiana 
latassa 

A Millipede G4TNR S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Vascular Plants Juncus articulatus Jointed Rush G5 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Vascular Plants Saxifraga careyana Carey Saxifrage G3 S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Vascular Plants
Stylophorum 
diphyllum 

Celandine Poppy G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Buchanan Vascular Plants Trillium flexipes Nodding Trillium G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Arachnids Anahita punctulata 
Southeastern Wandering 
Spider 

G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Dickenson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

VA Dickenson Birds
Limnothlypis 
swainsonii 

Swainson's Warbler G4 S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

VA Dickenson Birds
Thryomanes bewickii 
altus 

Appalachian Bewick's 
Wren 

G5T2Q SHB,S1N SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Crustaceans Cambarus jezerinaci Powell River Crayfish G1G2 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Crustaceans Cambarus sciotensis Scioto Crayfish G5 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Crustaceans Cambarus veteranus Big Sandy crayfish G3 S1S2 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Insects
Cyclotrachelus 
incisus 

A Ground Beetle G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Insects Dryobius sexnotatus 
Six-banded Longhorn 
Beetle 

GNR S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Insects Gomphus viridifrons Green-faced Clubtail G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Dickenson Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Mammals Myotis sodalis Indiana Bat G2 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Molluscs Paravitrea mira Funnel Supercoil G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Molluscs
Paravitrea 
septadens 

Brown Supercoil G1 S1 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Other Invertebrates Brachoria falcifera 
Big Cedar Creek 
Millipede 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Other Invertebrates Brachoria hoffmani 
Hoffman's Xystodesmid 
Millipede 

G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Other Invertebrates
Cherokia georgiana 
latassa 

A Millipede G4TNR S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants
Arnoglossum 
muehlenbergii 

Great Indian-plantain G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Asplenium bradleyi Bradley's Spleenwort G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants
Cardamine 
flagellifera 

A Bittercress G3 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Dickenson Vascular Plants Chelone obliqua Red Turtlehead G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Cleistes bifaria Small Spreading Pogonia G4? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants
Eupatorium 
incarnatum 

Pink Thoroughwort G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants
Gaylussacia 
brachycera 

Box Huckleberry G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Silene rotundifolia Roundleaf Catchfly G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Spartina pectinata Freshwater Cordgrass G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Spiraea virginiana Virginia Spiraea G2 S1 LT LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Spiranthes lucida Shining Ladies'-tresses G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants Trillium flexipes Nodding Trillium G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Dickenson Vascular Plants
Triphora 
trianthophora 

Nodding Pogonia G3G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Amphibians
Cryptobranchus 
alleganiensis 

Hellbender G3G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Amphibians Necturus maculosus Mudpuppy G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Kleptochthonius 
gertschi 

Gertsch's Cave 
Pseudoscorpion 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Kleptochthonius 
lutzi 

Lutz's Cave 
Pseudoscorpion 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Kleptochthonius 
proximosetus 

A Cave Pseudoscorpion G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Kleptochthonius 
similis 

A Cave Pseudoscorpion G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids Kleptochthonius sp A Cave Pseudoscorpion G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Microcreagris 
valentinei 

Valentine's Cave 
Pseudoscorpion 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids Nesticus holsingeri Holsinger's Cave Spider G3G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Arachnids
Vaejovis 
carolinianus 

Carolina Scorpion G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

VA Lee Birds Falco peregrinus Peregrine Falcon G4 S1B,S2N LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Birds Lanius ludovicianus Loggerhead Shrike G4 S2B,S3N LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

VA Lee Birds Picoides borealis 
Red-cockaded 
Woodpecker 

G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans
Amerigoniscus 
henroti 

Powell Valley Terrestrial 
Cave Isopod 

G2G3 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans Bactrurus angulus 
Cumberland Gap Cave 
Amphipod 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans
Caecidotea 
cumberlandensis 

Cumberland Cave Isopod G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans Cambarus jezerinaci Powell River Crayfish G1G2 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans Lirceus usdagalun Lee County Cave Isopod G2G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Crustaceans
Stygobromus 
cumberlandus 

Cumberland Cave 
Amphipod 

G3G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans Stygobromus finleyi Finley's Cave Amphipod G3G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Crustaceans Stygobromus leensis 
Lee County Cave 
Amphipod 

G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Ammocrypta clara Western Sand Darter G3 S1 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Aplodinotus 
grunniens 

Freshwater Drum G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Erimystax cahni Slender Chub G1 S1 LT LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Etheostoma 
camurum 

Bluebreast Darter G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Etheostoma jessiae Blueside Darter G4Q S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Etheostoma meadiae Bluespar Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Etheostoma 
vulneratum 

Wounded Darter G3 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Fish
Ichthyomyzon 
greeleyi 

Mountain Brook 
Lamprey 

G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Labidesthes sicculus Brook Silverside G5 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Lythrurus lirus Mountain Shiner G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Moxostoma 
carinatum 

River Redhorse G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Notropis ariommus Popeye Shiner G3 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Notropis 
atherinoides 

Emerald Shiner G5 S1S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Noturus flavipinnis Yellowfin Madtom G1 S1 LT LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Percina aurantiaca Tangerine Darter G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Percina copelandi Channel Darter G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Percina evides Gilt Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Fish Percina sciera Dusky Darter G5 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish
Phoxinus 
(Chrosomus) 
cumberlandensis 

Blackside Dace G2 S1 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Pimephales vigilax Bullhead Minnow G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Fish Sander canadensis Sauger G5 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Anaea andria Goatweed Leafwing G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Argillophora 
furcilla 

A Cane Moth G3G4 S1S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Arianops jeanneli A Cave Pselaphid Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Atheta troglophila A Rove Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Calephelis borealis Northern Metalmark G3G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Cicindela formosa 
generosa 

A Tiger Beetle G5T5 SH 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Insects Dichagyris grotei A Noctuid Moth G4 S1S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Leucania calidior A Cane Moth G2G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Nemoria elfa Elfin Emerald Moth GNR S1S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Paectes abrostolella A Noctuid Moth G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Papaipema 
necopina 

A sunflower borer moth G4? SNR 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Pseudanophthalmus 
deceptivus 

Deceptive Cave Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Pseudanophthalmus 
delicatus 

Delicate Cave Beetle G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Pseudanophthalmus 
hirsutus 

Cumberland Gap Cave 
Beetle 

G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Pseudanophthalmus 
holsingeri 

Holsinger's Cave Beetle G1 S1 SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Pseudanophthalmus 
longiceps 

Long-headed Cave 
Beetle 

G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Insects
Pseudanophthalmus 
rotundatus 

Rotund Cave Beetle G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects
Spelobia 
tenebrarum 

A Cave Fly G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Insects Speyeria idalia Regal Fritillary G3 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Mammals Myotis grisescens Gray Bat G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Mammals Myotis sodalis Indiana Bat G2 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Alasmidonta 
marginata 

Elktoe G4 S1S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Dromus dromas Dromedary Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Elliptio crassidens Elephant Ear G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Epioblasma 
brevidens 

Cumberland Combshell G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Molluscs
Epioblasma 
capsaeformis 

Oyster Mussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Epioblasma 
triquetra 

Snuffbox G3 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Fusconaia 
barnesiana 

Tennessee Pigtoe G2G3 S2 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Fusconaia cuneolus Fine-rayed Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Hemistena lata Cracking Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Holsingeria 
unthanksensis 

Thankless ghostsnail G2 S2 SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Io fluvialis Spiny Riversnail G2 S2 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Lasmigona 
holstonia 

Tennessee Heelsplitter G3 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Lemiox rimosus Birdswing Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Molluscs Leptodea fragilis Fragile Papershell G5 S1 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Lexingtonia 
dolabelloides 

Slabside Pearlymussel G2 S2 C LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Ligumia recta Black Sandshell G5 S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Mesodon elevatus Proud Globe G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Pegias fabula 
Little-winged 
Pearlymussel

G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Plethobasus cyphyus Sheepnose G3 S1 C LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Pleurobema 
oviforme 

Tennessee Clubshell G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Ptychobranchus 
subtentum 

Fluted Kidneyshell G2 S2 C 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Quadrula cylindrica 
strigillata 

Rough Rabbits Foot G3G4T2 S2 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs
Quadrula 
intermedia 

Cumberland Monkeyface G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Molluscs Quadrula pustulosa Pimple Back G5 S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Quadrula sparsa 
Appalachian 
Monkeyface 

G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Truncilla truncata Deertoe G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Villosa perpurpurea Purple Bean G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Molluscs Villosa trabalis Cumberland Bean G1 SX LE LE http://www.fws.gov/endangered/

VA Lee Other Invertebrates Brachoria cedra Cedar Millipede G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates Brachoria dentata A Millipede G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates Brachoria sp. 1 
Powell Mountain 
Millipede Sp a 

G1? S1? SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates Brachoria sp. 2 
Powell Mountain 
Millipede Sp B 

G1? S1? SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates Desmonus earlei A Millipede G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Other Invertebrates Litocampa cookei Cooke's Cave Dipluran G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Oncopodura 
hubbardi 

A Cave Springtail G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Pseudosinella gisini 
virginia 

A Cave Springtail G3G4T1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Pseudosinella 
hirsuta 

A Cave Springtail G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Pygmarrhopalites 
carolynae 

A Cave Springtail G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Pygmarrhopalites 
commorus 

A Cave Springtail G2G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Other Invertebrates
Sphalloplana 
consimilis 

Powell Valley Planarian G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Reptiles Apalone spinifera Spiny Softshell G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Reptiles Lampropeltis nigra Eastern Black Kingsnake G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Reptiles Sternotherus minor Loggerhead Musk Turtle G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Vascular Plants
Calopogon tuberosus 
var. tuberosus 

Tuberosus Grass-pink G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Camassia scilloides Wild Hyacinth G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Carex crawei Crawe sedge G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Cheilanthes 
alabamensis 

Alabama Lipfern G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Cleistes bifaria Small Spreading Pogonia G4? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Clematis catesbyana Satin-curls G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Clematis 
glaucophylla 

White-leaved 
Leatherflower 

G4? SH 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Cocculus carolinus Red-berried Moonseed G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Dasistoma 
macrophylla 

Mullein Foxglove G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Dichanthelium 
annulum 

GNR S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Vascular Plants
Dichanthelium 
consanguineum 

Blood Witchgrass G5 S1? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Eleocharis 
compressa 

Flat-stemmed Spike-rush G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Eryngium 
yuccifolium var. 
yuccifolium 

Rattlesnake-master G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Eupatorium 
incarnatum 

Pink Thoroughwort G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Eurybia surculosa Creeping Aster G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Hedyotis nigricans Barren Bluets G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Houstonia 
canadensis 

Canada Bluets G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Huperzia porophila Rock Clubmoss G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Isotria medeoloides Small Whorled Pogonia G2 S2 LT LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Leucothoe 
fontanesiana 

Highland Dog-hobble G5 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

Table G-1: Appalachian Basin - Page 453 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

VA Lee Vascular Plants
Magnolia 
macrophylla 

Bigleaf Magnolia G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Malvastrum 
hispidum 

Hispid Falsemallow G3G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Manfreda virginica False Aloe G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Oligoneuron rigidum 
var. rigidum 

Stiff Goldenrod G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Packera millefolia Yarrow-leaved Ragwort G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Phlox amplifolia Large-leaved Phlox G3G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Platanthera 
integrilabia

White Fringeless Orchid G4G5 S1 C http://www.fws.gov/endangered/

VA Lee Vascular Plants
Ranunculus 
ambigens 

Water-plantain 
Spearwort 

G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Rosa setigera Prairie Rose G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Scutellaria incana Hoary Skullcap G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Vascular Plants
Scutellaria parvula 
var. parvula 

Small Skullcap G4T4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Silene ovata Ovate Catchfly G3 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Silene rotundifolia Roundleaf Catchfly G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Silphium 
terebinthinaceum 

Prairie Rosinweed G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Sisyrinchium 
albidum 

White Blue-eyed-grass G5? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Smilax ecirrata Upright Greenbrier G5? S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Sporobolus 
compositus var. 
compositus 

Longleaf Dropseed G5T5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Sporobolus 
neglectus 

Small Dropseed G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Stylophorum 
diphyllum 

Celandine Poppy G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Symphoricarpos 
albus var. albus 

Snowberry G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Lee Vascular Plants Synandra hispidula Gyandotte Beauty G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants
Trifolium 
calcaricum 

Running Glade Clover G1 S1 SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Lee Vascular Plants Trillium flexipes Nodding Trillium G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Amphibians
Cryptobranchus 
alleganiensis 

Hellbender G3G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Amphibians Necturus maculosus Mudpuppy G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Arachnids Nesticus mimus A Cave Spider G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds Aegolius acadicus Northern Saw-whet Owl G5 S1B,S2N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds Catharus guttatus Hermit Thrush G5 S1B,S5N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds Dendroica magnolia Magnolia Warbler G5 S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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VA Russell Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

VA Russell Birds Regulus satrapa Golden-crowned Kinglet G5 S2B,S5N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds Sitta canadensis Red-breasted Nuthatch G5 S2B,S4N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Birds
Thryomanes bewickii 
altus 

Appalachian Bewick's 
Wren 

G5T2Q SHB,S1N SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Aplodinotus 
grunniens 

Freshwater Drum G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Erimystax cahni Slender Chub G1 S1 LT LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Etheostoma 
camurum 

Bluebreast Darter G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Etheostoma 
cinereum 

Ashy Darter G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Etheostoma 
denoncourti 

Golden Darter G2 S1 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Etheostoma meadiae Bluespar Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Fish
Etheostoma 
swannanoa 

Swannanoa Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Ichthyomyzon 
bdellium 

Ohio Lamprey G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Lythrurus lirus Mountain Shiner G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Moxostoma 
carinatum 

River Redhorse G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Notropis ariommus Popeye Shiner G3 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Notropis 
atherinoides 

Emerald Shiner G5 S1S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Noturus eleutherus Mountain Madtom G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Noturus flavipinnis Yellowfin Madtom G1 S1 LT LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Noturus flavus Stonecat G5 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Percina aurantiaca Tangerine Darter G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Fish Percina burtoni Blotchside Logperch G2G3 S1 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Percina evides Gilt Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish
Percina 
macrocephala 

Longhead Darter G3 S1S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Percina sciera Dusky Darter G5 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Phoxinus sp. 1 Clinch dace G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Fish Sander canadensis Sauger G5 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects
Aeshna 
tuberculifera 

Black-tipped Darner G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects Calephelis borealis Northern Metalmark G3G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects
Calopteryx 
angustipennis 

Appalachian Jewelwing G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects Euchloe olympia Olympia Marble G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Insects
Pseudanophthalmus 
hubrichti 

Hubricht's Cave Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects
Pseudanophthalmus 
sanctipauli 

Saint Paul Cave Beetle G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects
Pseudanophthalmus 
sp. 10 

A Cave Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Insects
Pseudanophthalmus 
sp. 9 

A Cave Beetle G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Mammals Myotis grisescens Gray Bat G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Alasmidonta 
marginata 

Elktoe G4 S1S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Alasmidonta viridis Slippershell Mussel G4G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Cumberlandia 
monodonta 

Spectacle Case G3 S1 C LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Elliptio crassidens Elephant Ear G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Molluscs
Epioblasma 
capsaeformis 

Oyster Mussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Epioblasma 
florentina walkeri 

Tan Riffleshell G1T1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Fusconaia 
barnesiana 

Tennessee Pigtoe G2G3 S2 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Fusconaia cuneolus Fine-rayed Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Hemistena lata Cracking Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Io fluvialis Spiny Riversnail G2 S2 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Lasmigona 
holstonia 

Tennessee Heelsplitter G3 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Lemiox rimosus Birdswing Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Leptodea fragilis Fragile Papershell G5 S1 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Molluscs
Lexingtonia 
dolabelloides 

Slabside Pearlymussel G2 S2 C LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Ligumia recta Black Sandshell G5 S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Pegias fabula 
Little-winged 
Pearlymussel

G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Plethobasus cyphyus Sheepnose G3 S1 C LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Pleurobema 
oviforme 

Tennessee Clubshell G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Ptychobranchus 
subtentum 

Fluted Kidneyshell G2 S2 C 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Quadrula cylindrica 
strigillata 

Rough Rabbits Foot G3G4T2 S2 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs
Quadrula 
intermedia 

Cumberland Monkeyface G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Toxolasma lividus Purple Liliput G2 SH SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Truncilla truncata Deertoe G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Molluscs Villosa fabalis Rayed Bean Mussel G2 SX C http://www.fws.gov/endangered/

VA Russell Molluscs Villosa perpurpurea Purple Bean G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Molluscs Villosa trabalis Cumberland Bean G1 SX LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Other Invertebrates Brachoria falcifera 
Big Cedar Creek 
Millipede 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Other Invertebrates
Spelaedrilus 
multiporus 

A Cave Lumbriculid 
Worm 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Reptiles Apalone spinifera Spiny Softshell G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Arabis hirsuta var. 
adpressipilis 

Hairy Rockcress G5T4Q S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Arnoglossum 
muehlenbergii 

Great Indian-plantain G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Botrychium 
jenmanii 

Alabama Grape-fern G3G4 SH 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Buchnera 
americana 

Blue-hearts G5? S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Vascular Plants Camassia scilloides Wild Hyacinth G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Campanula 
rotundifolia 

American Harebell G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Carex crawei Crawe sedge G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Clematis catesbyana Satin-curls G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Collinsia verna Spring Blue-eyed Mary G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Cuscuta rostrata Beaked Dodder G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Deschampsia 
caespitosa 

Tufted Hairgrass G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Desmodium 
cuspidatum var. 
cuspidatum 

Toothed Tick-trefoil G5T5? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Eleocharis 
intermedia 

Matted Spikerush G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Eupatorium 
incarnatum 

Pink Thoroughwort G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Vascular Plants Euphorbia purpurea Glade Spurge G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Gentianella 
quinquefolia ssp. 
occidentalis 

Stiff Gentian G5T4T5 S1? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Juncus 
brachycephalus 

Small-head Rush G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Maianthemum 
stellatum 

Starflower False 
Solomon's-seal 

G5 S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Parnassia 
grandifolia 

Large-leaved Grass-of-
parnassus 

G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Paxistima canbyi Canby's Mountain-lover G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Phlox amplifolia Large-leaved Phlox G3G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Poa saltuensis A Bluegrass G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Rhamnus lanceolata 
var. glabrata 

Lance-leaved Buckthorn G5T4T5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Rhynchospora 
capillacea 

Capillary Beakrush G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Russell Vascular Plants Saxifraga careyana Carey Saxifrage G3 S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Scleria verticillata Whorled Nutrush G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Spiraea virginiana Virginia Spiraea G2 S1 LT LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Spiranthes 
magnicamporum 

Great Plains Ladies'-
tresses 

G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Stylophorum 
diphyllum 

Celandine Poppy G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Sullivantia 
sullivantii 

Sullivantia G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Symphyotrichum 
pratense 

Barrens Silky Aster G4? S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Synandra hispidula Gyandotte Beauty G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants
Trichomanes 
boschianum 

Bristle-fern G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Russell Vascular Plants Viola walteri Prostrate Blue Violet G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Amphibians
Cryptobranchus 
alleganiensis 

Hellbender G3G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Arachnids
Kleptochthonius 
regulus 

A Cave Pseudoscorpion G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Arachnids
Nesticus 
tennesseensis 

A Cave Spider G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Birds Aegolius acadicus Northern Saw-whet Owl G5 S1B,S2N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Birds Dendroica magnolia Magnolia Warbler G5 S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Birds
Dolichonyx 
oryzivorus 

Bobolink G5 S1B 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

VA Tazewell Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/

VA Tazewell Birds Regulus satrapa Golden-crowned Kinglet G5 S2B,S5N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Birds
Thryomanes bewickii 
altus 

Appalachian Bewick's 
Wren 

G5T2Q SHB,S1N SOC LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Birds
Troglodytes 
troglodytes 

Winter Wren G5 S2B,S4N SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Crustaceans Cambarus sciotensis Scioto Crayfish G5 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Cottus baileyi Black Sculpin G4Q S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Cottus sp. 1 Bluestone Sculpin G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Cottus sp. 4 Clinch Sculpin G1G2 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Etheostoma meadiae Bluespar Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish
Etheostoma 
swannanoa 

Swannanoa Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish
Ichthyomyzon 
bdellium 

Ohio Lamprey G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish
Ichthyomyzon 
greeleyi 

Mountain Brook 
Lamprey 

G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish
Notropis 
spectrunculus 

Mirror Shiner G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Fish Noturus flavus Stonecat G5 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Percina burtoni Blotchside Logperch G2G3 S1 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Fish Phoxinus sp. 1 Clinch dace G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects
Acroneuria 
kosztarabi 

Virginia Stonefly G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects
Aeshna 
tuberculifera 

Black-tipped Darner G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects Isoperla major Big Stripetail Stonefly G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects
Pseudanophthalmus 
hortulanus 

Burkes Garden Cave 
Beetle 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects
Pseudanophthalmus 
vicarius 

Vicariant Cave Beetle G2G3 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Insects
Pseudanophthalmus 
virginicus 

Maiden Spring Cave 
Beetle 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Mammals
Corynorhinus 
townsendii 
virginianus 

Virginia Big-eared Bat G4T2 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Mammals Myotis grisescens Gray Bat G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Mammals Myotis sodalis Indiana Bat G2 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Alasmidonta 
marginata 

Elktoe G4 S1S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Alasmidonta viridis Slippershell Mussel G4G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Cumberlandia 
monodonta 

Spectacle Case G3 S1 C LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Epioblasma 
capsaeformis 

Oyster Mussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Epioblasma 
florentina walkeri 

Tan Riffleshell G1T1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Fusconaia 
barnesiana 

Tennessee Pigtoe G2G3 S2 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Molluscs Fusconaia cuneolus Fine-rayed Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Io fluvialis Spiny Riversnail G2 S2 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Lasmigona 
holstonia 

Tennessee Heelsplitter G3 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Leptoxis praerosa Onyx Rocksnail G5 S1S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Lexingtonia 
dolabelloides 

Slabside Pearlymussel G2 S2 C LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Pegias fabula 
Little-winged 
Pearlymussel

G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Pleurobema 
oviforme 

Tennessee Clubshell G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Ptychobranchus 
subtentum 

Fluted Kidneyshell G2 S2 C 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs
Quadrula cylindrica 
strigillata 

Rough Rabbits Foot G3G4T2 S2 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Molluscs Villosa perpurpurea Purple Bean G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Molluscs Villosa trabalis Cumberland Bean G1 SX LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates Brachoria falcifera 
Big Cedar Creek 
Millipede 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates
Brachoria separanda 
hamata 

A Millipede G3T2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates Dixioria fowleri A Millipede G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates
Geocentrophora 
cavernicola 

A Cave Planarian G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates Litocampa sp. 2 A Cave Dipluran G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates
Pseudotremia 
armesi 

A Millipede G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates
Pseudotremia 
tuberculata 

A Millipede G2G3 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates
Sphalloplana 
chandleri 

Chandler's Planarian G1G2 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Other Invertebrates Stylodrilus beattiei 
A Cave Lumbriculid 
Worm 

G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Vascular Plants Carex cristatella Crested Sedge G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Carex roanensis Roan Mountain Sedge G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Clematis catesbyana Satin-curls G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Cuscuta rostrata Beaked Dodder G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Euphorbia purpurea Glade Spurge G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants
Geum laciniatum 
var. trichocarpum 

Rough Avens G5T3T5 S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Ilex collina Long-stalked Holly G3 S2 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants
Juncus 
brevicaudatus 

Narrow-panicled Rush G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Paxistima canbyi Canby's Mountain-lover G2 S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Phacelia fimbriata Fringed Scorpion-weed G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Tazewell Vascular Plants Pyrola elliptica Shinleaf G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants
Sporobolus 
neglectus 

Small Dropseed G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Tazewell Vascular Plants Stachys arenicola Marsh Hedgenettle G5T4? S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Arachnids Nesticus holsingeri Holsinger's Cave Spider G3G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Arachnids
Nesticus 
tennesseensis 

A Cave Spider G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Birds Dendroica magnolia Magnolia Warbler G5 S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Birds Empidonax alnorum Alder Flycatcher G5 S1S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

VA Wise Birds
Limnothlypis 
swainsonii 

Swainson's Warbler G4 S2B SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Birds
Pelecanus 
occidentalis

Brown Pelican R http://www.fws.gov/endangered/
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VA Wise Crustaceans
Cambarus 
parvoculus 

A Crayfish G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Crustaceans Cambarus veteranus Big Sandy crayfish G3 S1S2 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Crustaceans
Stygobromus 
cumberlandus 

Cumberland Cave 
Amphipod 

G3G4 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish
Aplodinotus 
grunniens 

Freshwater Drum G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish
Ichthyomyzon 
bdellium 

Ohio Lamprey G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish Labidesthes sicculus Brook Silverside G5 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish
Moxostoma 
carinatum 

River Redhorse G4 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish Notropis ariommus Popeye Shiner G3 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish
Notropis 
spectrunculus 

Mirror Shiner G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish Percina aurantiaca Tangerine Darter G4 S2S3 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Wise Fish Percina copelandi Channel Darter G4 S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish Percina evides Gilt Darter G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Fish Sander canadensis Sauger G5 S2S3 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Insects Gomphus fraternus Midland Clubtail G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Insects Gomphus viridifrons Green-faced Clubtail G3G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Insects
Pseudanophthalmus 
cordicollis 

Little Kennedy Cave 
Beetle 

G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Mammals Myotis grisescens Gray Bat G3 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Mammals Myotis leibii Eastern Small-footed Bat G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Mammals Myotis sodalis Indiana Bat G2 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs
Alasmidonta 
marginata 

Elktoe G4 S1S2 SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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VA Wise Molluscs
Fusconaia 
barnesiana 

Tennessee Pigtoe G2G3 S2 SOC SC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Fusconaia cor Shiny Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Fusconaia cuneolus Fine-rayed Pigtoe G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Io fluvialis Spiny Riversnail G2 S2 SOC LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs
Lasmigona 
holstonia 

Tennessee Heelsplitter G3 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Lemiox rimosus Birdswing Pearlymussel G1 S1 LE LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Leptodea fragilis Fragile Papershell G5 S1 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Ligumia recta Black Sandshell G5 S2 LT 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Paravitrea subtilis Slender Supercoil G2 S1S2 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs
Pleurobema 
oviforme 

Tennessee Clubshell G2G3 S2S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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State County Taxonomic Group Scientific Name Common Name
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Federal 
Status
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State 
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Citation (URL)

VA Wise Molluscs
Ptychobranchus 
subtentum 

Fluted Kidneyshell G2 S2 C 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Truncilla truncata Deertoe G5 S1 LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Molluscs Villosa fabalis Rayed Bean Mussel G2 SX C http://www.fws.gov/endangered/

VA Wise Other Invertebrates Brachoria insolita A Millipede G1 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates Litocampa cookei Cooke's Cave Dipluran G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates Nannaria sp. 1 
Roaring Branch Nannaria 
Millipede 

G1? S1? SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates
Pseudotremia 
deprehendor 

A Cave Obligate 
Millipede 

G2G3 S1S3 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates Pseudotremia sp. 2 
Roaring Branch 
Pseudotremia Millipede 

G1? S1? SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates
Pygmarrhopalites 
carolynae 

A Cave Springtail G2G3 S1 SOC 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Other Invertebrates
Pygmarrhopalites 
commorus 

A Cave Springtail G2G4 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

VA Wise Vascular Plants
Botrychium 
jenmanii 

Alabama Grape-fern G3G4 SH 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Calopogon tuberosus 
var. tuberosus 

Tuberosus Grass-pink G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Carex roanensis Roan Mountain Sedge G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Cimicifuga rubifolia Appalachian Bugbane G3 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Cleistes bifaria Small Spreading Pogonia G4? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Clematis catesbyana Satin-curls G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Cuscuta coryli Hazel Dodder G5? S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Desmodium 
cuspidatum var. 
cuspidatum 

Toothed Tick-trefoil G5T5? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Eurybia surculosa Creeping Aster G4G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Goodyera repens 
var. ophioides 

Dwarf Rattlesnake 
Plantain 

G5TNRQ S2? 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank
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Federal 
Status

State Status
State 
Priority

Citation (URL)

VA Wise Vascular Plants
Houstonia 
canadensis 

Canada Bluets G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Isotria medeoloides Small Whorled Pogonia G2 S2 LT LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Juncus articulatus Jointed Rush G5 S1S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Oligoneuron rigidum 
var. rigidum 

Stiff Goldenrod G5T5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Phlox amplifolia Large-leaved Phlox G3G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Porteranthus 
stipulatus 

American Ipecac G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Rhododendron 
arborescens 

Smooth Azalea G4G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Rudbeckia triloba 
var. pinnatiloba 

Pinnate-lobed Black-eyed 
Susan 

G5T3 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Salix exigua Sandbar Willow G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Silene rotundifolia Roundleaf Catchfly G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

VA Wise Vascular Plants
Sisyrinchium 
albidum 

White Blue-eyed-grass G5? S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Sparganium 
chlorocarpum 

Narrow-leaf Burreed G5 S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Spartina pectinata Freshwater Cordgrass G5 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Spiraea virginiana Virginia Spiraea G2 S1 LT LE 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants
Symphyotrichum 
pratense 

Barrens Silky Aster G4? S1 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

VA Wise Vascular Plants Synandra hispidula Gyandotte Beauty G4 S2 
http://webdat.dcr.virginia.gov/cfpro
g/dnh/naturalheritage/display_count
ies.cfm

WV Barbour Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54001;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Barbour Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54001;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Barbour Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54001;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Barbour Vascular Plants
Trifolium 
stoloniferum

Running buffalo clover G3 S3 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54001;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Boone Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54005;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Boone Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54005;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Boone Mammals Myotis sodalis Indiana bat LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54005;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Boone Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54005;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Brooke Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54009;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Brooke Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54009;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Brooke Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54009;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Brooke Vascular Plants
Trifolium 
stoloniferum

Running buffalo clover G3 S3 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54009;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Clay Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54015;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Clay Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54015;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Clay Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54015;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Clay Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54015;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Clay Molluscs Lampsilis abrupta
Pink mucket 
(pearlymussel)

G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54015;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Clay Molluscs Pleurobema clava Clubshell G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Fayette Mammals

Corynorhinus 
(=Plecotus) 
townsendii 
virginianus

Virginia big-eared bat G4T2 S2 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Mammals Myotis sodalis Indiana bat G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Molluscs Lampsilis abrupta
Pink mucket 
(pearlymussel)

G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Fayette Vascular Plants Spiraea virginiana Virginia spiraea G2 S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank
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Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Fayette Vascular Plants
Trifolium 
stoloniferum

Running buffalo clover G3 S3 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54019;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Greenbrier Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Greenbrier Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Greenbrier Mammals Myotis sodalis Indiana bat G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Greenbrier Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Greenbrier Vascular Plants Arabis serotina Shale barren rock-cress G2 S2 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf
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State County Taxonomic Group Scientific Name Common Name
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Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Greenbrier Vascular Plants Isotria medeoloides Small whorled pogonia G2 S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Greenbrier Vascular Plants Spiraea virginiana Virginia spiraea G2 S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54025;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Harrison Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54033;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Harrison Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54033;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Harrison Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54033;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
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Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Kanawha Molluscs Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Molluscs
Epioblasma torulosa 
rangiana

Northern riffleshell G2T2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Molluscs Lampsilis abrupta
Pink mucket 
(pearlymussel)

G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Kanawha Molluscs Pleurobema clava Clubshell G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54039;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Lincoln
Birds

Falco peregrinus 
tundrius Arctic peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54043

WV Lincoln
Fish Crystallaria cincotta Diamond darter Candidate

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54043

WV Lincoln

Molluscs

Pearlymussel; 
Epioblasma torulosa 
torulosa 

Tubercled blossom 

Experime
ntal 

Populatio
n, Non-

Essential

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54043

WV Logan Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54045;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Logan Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54045;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Logan Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54045;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Marion Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54049;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Marion Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54049;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Marion Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54049;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Marshall
Birds

Falco peregrinus 
tundrius Arctic peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54051

WV Marshall
Fish Crystallaria cincotta Diamond darter Candidate

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54053

WV Marshall

Molluscs
Epioblasma torulosa 
torulosa 

Tubercled blossom; 
Pearlymussel 

Experime
ntal 

Populatio
n, Non-

Essential

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54052

WV Mason
Birds

Falco peregrinus 
tundrius Arctic peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54053
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Mason
Fish Crystallaria cincotta Diamond darter Candidate

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54053

WV Mason

Molluscs
Epioblasma torulosa 
torulosa 

Tubercled blossom; 
Pearlymussel 

Experime
ntal 

Populatio
n, Non-

Essential

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54053

WV Mason
Molluscs Lampsilis abrupta 

Pink mucket; 
Pearlymussel 

Endanger
ed

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54053

WV McDowell Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54047;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV McDowell Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54047;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV McDowell Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54047;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Mineral Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54057;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Mineral Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54057;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Mineral Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54057;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Mingo Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54059;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Mingo Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54059http://www.wvdn
r.gov/Wildlife/documents/Animals2
007.pdf

WV Mingo Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54059;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Monongalia Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54061;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Monongalia Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54061;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Monongalia Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54061;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Monongalia Molluscs
Triodopsis 
platysayoides

Flat-spired three-toothed 
Snail 

G1Q S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54061;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Nicholas Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54067;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Nicholas Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54067;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Nicholas Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54067;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Nicholas Vascular Plants Spiraea virginiana Virginia spiraea G2 S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54067;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Preston
Birds

Falco peregrinus 
tundrius Arctic peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54077

WV Preston
Fish Crystallaria cincotta Diamond darter Candidate

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54077

WV Preston
Mammals Myotis sodalis Indiana bat 

Endanger
ed

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54077

WV Preston

Molluscs
Epioblasma torulosa 
torulosa 

Tubercled blossom; 
Pearlymussel 

Experime
ntal 

Populatio
n, Non-

Essential

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54077

WV Preston
Molluscs

Triodopsis 
platysayoides

Flat-spired three-toothed 
Snail 

Threatene
d

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54077
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Raleigh Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54081;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Raleigh Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54081;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Raleigh Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54081;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Raleigh Vascular Plants Spiraea virginiana Virginia spiraea G2 S1 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54081;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Randolph Amphibians Plethodon nettingi
Cheat Mountain 
salamander

G2 S2 LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Randolph Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Randolph Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Randolph Mammals

Corynorhinus 
(=Plecotus) 
townsendii 
virginianus

Virginia big-eared bat G4T2 S2 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Randolph Mammals Myotis sodalis Indiana bat G2 S1 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Randolph Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Randolph Vascular Plants
Trifolium 
stoloniferum

Running buffalo clover G3 S3 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54083;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Tucker Amphibians Plethodon nettingi
Cheat Mountain 
salamander

Threatene
d

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

Table G-1: Appalachian Basin - Page 496 of 499



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Tucker
Birds

Falco peregrinus 
tundrius Arctic peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Tucker
Fish Crystallaria cincotta Diamond darter Candidate

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Tucker
Flowering Plants

Trifolium 
stoloniferum Running buffalo clover

Endanger
ed

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Tucker

Mammals

Corynorhinus 
(=Plecotus); 
townsendii 
virginianus Virginia big-eared bat

Endanger
ed

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Tucker
Mammals Myotis sodalis Indiana bat

Endanger
ed

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Tucker

Molluscs
Epioblasma torulosa 
torulosa 

Tubercled blossom; 
Pearlymussel 

Experime
ntal 

Populatio
n, Non-

Essential

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.

action?fips=54093

WV Upshur Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54097;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Upshur Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54097;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Upshur Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54097;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Wayne Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54099;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Wayne Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54099;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Wayne Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54099;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Webster Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54101;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Appalachian Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WV Webster Fish Crystallaria cincotta Diamond darter C 
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54101

WV Webster Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54101;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Webster Vascular Plants
Trifolium 
stoloniferum

Running buffalo clover G3 S3 LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54101;http://www.wvd
nr.gov/Wildlife/documents/Plants20
07_2_.pdf

WV Wyoming Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon G4 S1B,S2N R

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54109;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Wyoming Fish Crystallaria cincotta Diamond darter C 

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54109;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf

WV Wyoming Molluscs
Epioblasma torulosa 
torulosa

Tubercled blossom 
(pearlymussel) 

G2TX SX LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=54109;http://www.wvd
nr.gov/Wildlife/documents/Animals
2007.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AZ Navajo Amphibians
Anaxyrus 
microscaphus

Arizona Toad G3G4 S3S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Amphibians
Rana (Lithobates) 
chiricahuensis

Chiricahua Leopard Frog G3 S2 LT SOC
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Amphibians Rana pipiens Northern Leopard Frog G5 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds Accipiter gentilis Northern Goshawk G5 S3B
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds
Athene cunicularia 
hypugaea

Western Burrowing Owl G4T4 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds Buteo albonotatus Zone-tailed Hawk G4 S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds Buteo regalis Ferruginous Hawk G4 S2B, S4N
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds Buteo swainsoni Swainson's Hawk G5 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds
Charadrius 
montanus

Mountain Plover PT http://www.fws.gov/endangered/

AZ Navajo Birds
Coccyzus 
americanus

Yellow-billed Cuckoo C http://www.fws.gov/endangered/

AZ Navajo Birds
Empidonax traillii 
extimus

Southwestern Willow 
Flycatcher 

LE http://www.fws.gov/endangered/

Table G-1: Colorado Plateau - Page 1 of 47



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AZ Navajo Birds
Falco peregrinus 
anatum

American Peregrine 
Falcon

G4T4 S4 R
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds
Falco peregrinus 
tundrius

Arctic Peregrine Falcon G4T4 S4 R http://www.fws.gov/endangered/

AZ Navajo Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2S3B, S4BGEPA
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds
Haliaeetus 
leucocephalus

Bald Eagle - Winter 
Population

G5TNR S4N BGEPA
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds Pandion haliaetus Osprey G5 S2B, S4N
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Birds
Strix occidentalis 
lucida

Mexican Spotted Owl G3T3 S3S4 LT
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Fish Catostomus sp. 3 Little Colorado Sucker G2 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Fish Gila robusta Roundtail Chub G3 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Fish Lepidomeda vittata Little Colorado Spinedace G1G2 S1S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Fish
Oncorhynchus gilae 
apache

Apache Trout LT http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AZ Navajo Fish Rhinichthys osculus Speckled Dace G5 S3S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Fish Tiaroga cobitis Loach Minnow LT http://www.fws.gov/endangered/

AZ Navajo Insects
Cicindela oregona 
maricopa

Maricopa Tiger Beetle G5T3 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals
Corynorhinus 
townsendii 
pallescens

Pale Townsend's Big-
eared Bat

G4T4 S3S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals Idionycteris phyllotis
Allen's Lappet-browed 
Bat

G3G4 S2S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals
Microtus mexicanus 
navaho

Navajo Mexican Vole G5T2Q S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals Myotis evotis Long-eared Myotis G5 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals Myotis occultus Arizona Myotis G3G4 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals Myotis thysanodes Fringed Myotis G4G5 S3S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals Myotis volans Long-legged Myotis G3 S3S4
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AZ Navajo Mammals Panthera onca Jaguar G3 S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Mammals
Perognathus flavus 
goodpasteri

Springerville Pocket 
Mouse

G5T3 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Molluscs
Anodonta 
californiensis

California Floater G3Q S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Reptiles
Thamnophis eques 
megalops

Northern Mexican 
Gartersnake

G5T5 S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Reptiles
Thamnophis 
rufipunctatus

Narrow-headed 
Gartersnake

G3G4 S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants Asclepias welshii Welsh's Milkweed G1 S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants Astragalus xiphoides Gladiator Milk Vetch G3 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants Carex specuicola Navajo Sedge G2 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants
Chrysothamnus 
molestus

Tusayan Rabbitbrush G3 S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants
Errazurizia 
rotundata

Roundleaf Errazurizia G2 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AZ Navajo Vascular Plants
Pediocactus 
papyracanthus

Paper-spined Cactus G4 S3S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants
Pediocactus 
peeblesianus var. 
peeblesianus

Peebles Navajo Cactus G1G2T1 S1
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants
Penstemon 
nudiflorus

Flagstaff Beardtongue G2G3 S2S3
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

AZ Navajo Vascular Plants
Platanthera 
zothecina

Alcove Bog-orchid G2 S2
http://www.azgfd.gov/w_c/edits/do
cuments/ssspecies_bycounty_002.p
df

CO
Delta Amphibians Bufo boreas pop. 1

Boreal Toad (Southern 
Rocky Mountain 
Population) G4T1Q S1 - SE

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Amphibians Spea intermontana Great Basin Spadefoot G5 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Aegolius funereus Boreal Owl G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Amphispiza belli Sage Sparrow G5 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Egretta thula Snowy Egret G5 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Grus americana Whooping Crane G1 SNA LE, XN SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Melanerpes lewis Lewis's Woodpecker G4 S4 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds
Pelecanus 
erythrorhynchos American White Pelican G3 S1B - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Delta Birds Sternula antillarum Least Tern G4 S1B - SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Tringa semipalmata Willet G5 S1B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Birds Vireo vicinior Gray Vireo G4 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE, XN ST
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Fish Xyrauchen texanus Razorback Sucker G1 S1 LE SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Insects Hesperopsis libya Mohave Sooty-wing G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Insects Ochlodes yuma Yuma Skipper G5 S2S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Insects
Plebejus idas 
sublivens Dark Blue G5T3T4 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Mammals Gulo gulo Wolverine G4 S1 - SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Mammals Mustela nigripes Black-footed Ferret G1 S1 LE, XN SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Astragalus linifolius Grand Junction milkvetch G3Q S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Delta Plants
Astragalus 
wetherillii Wetherill's milkvetch G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Botrychium echo reflected moonwort G3 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Camissonia 
eastwoodiae

Eastwood evening-
primrose G2 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Carex limosa mud sedge G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Carex scirpoidea
Canadian single-spike 
sedge G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Centaurium 
arizonicum Arizona centaury G5? S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Cirsium perplexans adobe thistle G2G3 S2S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Cryptantha elata
cliff dweller's candlestick 
catseye G3 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Cryptantha 
longiflora long-flower cat's-eye G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Epipactis gigantea helleborine G4 S2S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Equisetum 
variegatum variegated scouringrush G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Eriogonum 
pelinophilum

clay-loving wild 
buckwheat G2 S2 LE -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Eriophorum gracile slender cottongrass G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Lepidium crenatum Alkaline pepperwort G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Lomatium 
concinnum Colorado desert-parsley G2G3 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Delta Plants
Mimulus 
eastwoodiae Eastwood monkey-flower G3G4 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Penstemon 
mensarum Grand Mesa penstemon G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Penstemon retrorsus adobe beardtongue G3 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Sclerocactus glaucus Colorado hookless cactus G3 S3 LT -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Stanleya albescens Arizona prince-plume G3 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants
Thelypodiopsis 
juniperorum juniper tumble mustard G2 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Plants Utricularia minor lesser bladderwort G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Reptiles
Coluber constrictor 
mormon

Western Yellowbelly 
Racer G5T5 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Delta Reptiles Tantilla hobartsmithi
Southwestern Blackhead 
Snake G5 S2? - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Amphibians Bufo boreas pop. 1

Boreal Toad (Southern 
Rocky Mountain 
Population) G4T1Q S1 - SE

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds Aegolius funereus Boreal Owl G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds Amphispiza belli Sage Sparrow G5 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds
Centrocercus 
minimus Gunnison Sage Grouse G1 S1 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds
Centrocercus 
minimus Gunnison Sage Grouse G1 S1 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Gunnison Birds Cypseloides niger Black Swift G4 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds Dendroica graciae Grace's Warbler G5 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds
Empidonax traillii 
extimus

Southwestern Willow 
Flycatcher G5T1T2 SNA LE SE

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds
Falco peregrinus 
anatum

American Peregrine 
Falcon G4T4 S2B - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S1B,S3N - ST

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Birds Melanerpes lewis Lewis's Woodpecker G4 S4 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Insects Oeneis bore White-veined Arctic G5 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Insects
Plebejus idas 
sublivens Dark Blue G5T3T4 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Mammals Gulo gulo Wolverine G4 S1 - SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Mammals Lynx canadensis Lynx G5 S1 LT SE
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Gunnison Mammals Sorex hoyi montanus Pygmy Shrew G5T2T3 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Mammals Sorex nanus Dwarf Shrew G4 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Molluscs Ferrissia walkeri Cloche Ancylid G4G5 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Molluscs
Promenetus 
umbilicatellus Umbilicate Sprite G4 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Arabis crandallii Crandall's rock-cress G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Arnica angustifolia 
ssp. tomentosa alpine arnica G5T5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Plants

Asplenium 
trichomanes-
ramosum green spleenwort G4 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Astragalus anisus Gunnison milkvetch G2G3 S2S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Astragalus 
brandegeei Brandegee milkvetch G3G4 S1S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Astragalus 
iodopetalus violet milkvetch G2 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Astragalus 
microcymbus skiff milkvetch G1 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Astragalus 
molybdenus Leadville milkvetch G3 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Botrychium echo reflected moonwort G3 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Botrychium pallidum pale moonwort G3 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Gunnison Plants
Braya glabella ssp. 
glabella arctic braya G5TNR S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Braya humilis alpine braya G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Carex stenoptila small-winged sedge G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Carex viridula green sedge G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Cirsium perplexans adobe thistle G2G3 S2S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Crepis nana dwarf hawksbeard G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Cryptantha weberi Weber's catseye G3 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Cryptogramma 
stelleri slender rock-brake G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Cystopteris montana mountain bladder fern G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba crassa thick-leaf whitlow-grass G3G4 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba exunguiculata clawless draba G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba globosa rockcress draba G3 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba incerta
Yellowstone whitlow-
grass G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba oligosperma woods draba G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba porsildii Porsild's whitlow-grass G3G4 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Gunnison Plants Draba rectifructa mountain whitlow-grass G3? S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Draba 
streptobrachia

Colorado Divide whitlow-
grass G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Draba ventosa tundra draba G3 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Drosera rotundifolia roundleaf sundew G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Equisetum 
variegatum variegated scouringrush G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Erigeron humilis low fleabane G4 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Erigeron lanatus woolly fleabane G3G4 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Eriogonum 
coloradense Colorado wild buckwheat G2 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Plants

Eriophorum 
altaicum var. 
neogaeum Altai cottongrass G4?T3T4 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Eriophorum gracile slender cottongrass G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Gilia 
penstemonoides Black Canyon gilia G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Listera borealis northern twayblade G4 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Lomatium bicolor 
var. bicolor Wasatch biscuitroot G4T3T4 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Lomatium 
concinnum Colorado desert-parsley G2G3 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

Table G-1: Colorado Plateau - Page 12 of 47



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Gunnison Plants Lupinus crassus Payson lupine G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Luzula subcapitata Colorado wood-rush G3? S3? - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Machaeranthera 
coloradoensis Colorado tansy-aster G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Penstemon 
mensarum Grand Mesa penstemon G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Physaria alpina Avery Peak twinpod G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Physaria rollinsii Rollins' twinpod G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Ranunculus karelinii tundra buttercup G4G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Salix lanata ssp. 
calcicola lime-loving willow G4G5T4 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Plants

Saxifraga cespitosa 
ssp. monticola tundra saxifrage G5T5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants Stellaria irrigua Altai chickweed G4? S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Gunnison Plants

Sullivantia 
hapemanii var. 
purpusii

Hanging Garden 
sullivantia G3T3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Thelypodiopsis 
juniperorum juniper tumble mustard G2 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Townsendia 
rothrockii Rothrock townsend-daisy G2G3 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Gunnison Plants
Trichophorum 
pumilum little bulrush G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO
La Plata Birds

Coccyzus 
americanus 
occidentalis

Western Yellow-billed 
Cuckoo G5T3Q SNA C SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
La Plata Birds

Coccyzus 
americanus 
occidentalis

Western Yellow-billed 
Cuckoo G5T3Q SNA C SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Dendroica graciae Grace's Warbler G5 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Egretta thula Snowy Egret G5 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds
Falco peregrinus 
anatum

American Peregrine 
Falcon G4T4 S2B - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S1B,S3N - ST

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds
Himantopus 
mexicanus Black-necked Stilt G5 S3B - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Leucosticte australis
Brown-capped Rosy-
finch G4 S3B,S4N - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Melanerpes lewis Lewis's Woodpecker G4 S4 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Phalaropus tricolor Wilson's Phalarope G5 S4B,S4N - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Plegadis chihi White-faced Ibis G5 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Birds Sterna forsteri Forster's Tern G5 S2B,S4N - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
La Plata Birds

Tympanuchus 
phasianellus 
columbianus

Columbian Sharp-tailed 
Grouse G4T3 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO La Plata Birds Vireo vicinior Gray Vireo G4 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Insects
Speyeria nokomis 
nokomis

Great Basin Silverspot 
Butterfly G3T1 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Insects
Speyeria nokomis 
nokomis

Great Basin Silverspot 
Butterfly G3T1 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
La Plata Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
La Plata Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Mammals Cynomys gunnisoni Gunnison's Prairie Dog G5 S5 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Mammals Gulo gulo Wolverine G4 S1 - SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Mammals Lynx canadensis Lynx G5 S1 LT SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Mammals Mustela nigripes Black-footed Ferret G1 S1 LE, XN SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Mammals Sorex nanus Dwarf Shrew G4 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO La Plata Molluscs Valvata sincera Mossy Valvata G5 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Nonvascular Plants
Hamatocaulis 
vernicosus G5 S1S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Aletes sessiliflorus New Mexico false carrot G3 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Aralia racemosa American spikenard G4G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Astragalus 
iodopetalus violet milkvetch G2 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Astragalus proximus Aztec milkvetch G4 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Botrychium 
pinnatum northern moonwort G4? S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Bupleurum 
americanum thoroughwax G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Carex viridula green sedge G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Collomia grandiflora showy collomia G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Commelina 
dianthifolia birdbill day-flower G5 S1? - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Cypripedium 
parviflorum

American yellow lady's-
slipper G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Draba graminea San Juan whitlow-grass G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Draba 
streptobrachia

Colorado Divide whitlow-
grass G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Equisetum 
variegatum variegated scouringrush G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO La Plata Plants
Erigeron 
philadelphicus Philadelphia fleabane G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
La Plata Plants

Eriophorum 
altaicum var. 
neogaeum Altai cottongrass G4?T3T4 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Eriophorum 
chamissonis G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Gilia haydenii San Juan gilia G3 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Machaeranthera 
coloradoensis Colorado tansy-aster G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Phlox caryophylla Pagosa phlox G4 S3 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Polypodium 
hesperium western polypody G5 S1S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Salix candida hoary or silver willow G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Salix serissima autumn willow G4 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Sisyrinchium 
demissum blue-eyed grass G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Stellaria irrigua Altai chickweed G4? S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants Townsendia glabella Gray's townsend-daisy G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Townsendia 
rothrockii Rothrock townsend-daisy G2G3 S2S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO La Plata Plants
Woodsia 
neomexicana New Mexico cliff fern G4? S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO La Plata Reptiles Chrysemys picta Painted Turtle G5 S5 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Amphibians Bufo boreas boreas Boreal Toad G4T1Q S1 Endangered http://ndis.nrel.colostate.edu/

CO Moffat Amphibians Spea intermontana Great Basin Spadefoot G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Birds Athene cunicularia Burrowing Owl G4 S4B Threatened http://ndis.nrel.colostate.edu/
CO Moffat Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Centrocercus 
urophasianus 

Greater Sage Grouse G4 S4 LE Species of Concern
1. http://www.fws.gov/mountain-
prairie/species/birds/sagegrouse/
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Charadrius 
montanus 

Mountain Plover G2 S2B
PT

Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Charadrius 
montanus 

Mountain Plover G2 S2B Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Coccyzus 
americanus 

Western Yellow-billed 
Cuckoo

-- -- C Species of Concern
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Empidonax traillii 
extimus 

Southwestern Willow 
Flycatcher 

G5 S4 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Falco peregrinus 
anatum 

American Peregrine 
Falcon

G4T4 S2B Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

CO Moffat Birds Grus americana Whooping Crane -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Grus canadensis 
tabida 

Greater Sandhill Crane G5T4 S2B,S4N Species of Concern http://ndis.nrel.colostate.edu/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Birds
Haliaeetus 
leucocephalus 

Bald Eagle G5 S1B,S3N BGEPA Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Numenius 
americanus 

Long-Billed Curlew G5 S2B Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Strix occidentalis 
lucida 

Mexican Spotted Owl -- -- LT Threatened http://www.fws.gov/endangered/

CO Moffat Birds
Tympanuchus 
phasianellus 
columbianus

Columbian sharp-tailed 
Grouse

G4T3 S2 Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Birds
Tympanuchus 
phasianellus jamesii 

Plains Sharp-Tailed 
Grouse 

-- -- Endangered http://ndis.nrel.colostate.edu/

CO Moffat Birds Vireo vicinior Grey Vireo G4 S2B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Fish
Catostomus 
playtrhynchus 

Mountain Sucker G5 S2 Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila cypha Humpback Chub G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila elegans Bonytail -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila robusta Roundtail Chub G3 S2 Species of Concern

1. 
http://www.cnhp.colostate.edu/dow
nload/list.asp
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish
Oncorhynchus clarki 
pleuriticus 

Colorado River Cutthroat 
Trout 

-- -- Species of Concern
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish Xyrauchen texanus Razorback Sucker G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Insects
Cicindela scutellaris 
yampae

A Tiger Beetle G5T1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Corynorhinus 
townsendii 
pallescens

Townsend's big-eared bat 
(pale ssp)

G4T4 S2 Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Mammals Cynomys leucurus White-tailed Prairie Dog G4 S4 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Dipodomys ordii 
priscus

Ord's Kangaroo Rat 
Subsp

G5T4T5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals Euderma maculatum Spotted Bat G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals Gulo gulo Wolverine -- -- Endangered http://ndis.nrel.colostate.edu/
CO Moffat Mammals Lontra canadensis River otter -- -- Threatened http://ndis.nrel.colostate.edu/

CO Moffat Mammals Lynx canadensis Canada Lynx -- -- LT Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Mammals Mustela nigripes Black-Footed Ferret G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Mammals Neotamias dorsalis Cliff Chipmunk G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Perognathus 
fasciatus

Olive-backed Pocket 
Mouse

G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Mammals Perognathus parvus
Great Basin Pocket 
Mouse

G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Thomomys talpoides 
macrotis

Northern pocket gopher 
(macrotis ssp)

-- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Mammals Vulpes macrotis Kit Fox -- -- Endangered http://ndis.nrel.colostate.edu/

CO Moffat Molluscs Ferrissia walkeri Cloche Ancylid G4G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Molluscs Valvata sincera Mossy Valvata G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Reptiles
Coluber constrictor 
mormon

Western Yellowbelly 
Racer

G5T5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Reptiles
Crotalus viridis 
concolor 

Midget faded rattlesnake -- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Moffat Vascular Plants
Adiantum capillus-
veneris

southern maiden-hair G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Anticlea vaginatus alcove death camas G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Astragalus detritalis debris milkvetch G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
duchesnensis

Duchesne milkvetch G3 S1S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Astragalus jejunus starveling milkvetch G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
lonchocarpus var. 
hamiltonii

Hamilton milkvetch G1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
nelsonianus

Nelson milkvetch G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
wetherillii

Wetherill's milkvetch G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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CO Moffat Vascular Plants
Boechera 
fernaldiana

park rockcress G3G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Bolophyta ligulata ligulate feverfew G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Cirsium ownbeyi Ownbey's thistle G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Cymopterus 
duchesnensis

Uinta Basin spring-
parsley

G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Cystopteris utahensis Utah bladderfern G3? S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Draba oligosperma woods draba G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Epipactis gigantea helleborine G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Erigeron wilkenii Wilken fleabane G1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Eriogonum acaule
single-stemmed wild 
buckwheat

G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
ephedroides

ephedra buckwheat G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Eriogonum saurinum Dinosaur buckwheat G4T3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
tumulosum

woodside buckwheat G3Q S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
viridulum

Duchesne buckwheat G4Q S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Fritillaria pudica yellow bell G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Juncus bryoides minute rush G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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CO Moffat Vascular Plants Lepidium crenatum Alkaline pepperwort G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Lewisia rediviva bitterroot G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Limnorchis 
zothecina

alcove bog orchid G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Nuttallia multicaulis many-stem stickleaf G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oenothera 
acutissima

narrow-leaf evening 
primrose

G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Oreocarya breviflora short-flower cryptanth G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oreocarya 
caespitosa

Caespitose cat's-eye G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Oreocarya rollinsii Rollins' cat's-eye G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oxytropis besseyi 
var. obnapiformis

Bessey locoweed G5T2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Pellaea breweri Brewer's cliff-brake G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Pellaea suksdorfiana smooth cliff-brake G5T4? S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Penstemon acaulis 
var. yampaensis

Yampa beardtongue G3Q S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Penstemon gibbensii Gibben's beardtongue G1G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Penstemon scariosus 
var. cyanomontanus

plateau penstemon G4T2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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CO Moffat Vascular Plants
Sphaeromeria 
argentea

Nuttall's false-sagebrush G3G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Sphaeromeria 
capitata

rock-tansy G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Spiranthes diluvialis Ute ladies' tresses G2G3 S2 LE --
http://www.fws.gov/mountain-
prairie/co.html

CO Moffat Vascular Plants Townsendia strigosa strigose Easter-daisy G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Trifolium andinum mountain clover G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Amphibians Bufo boreas boreas Boreal Toad G4T1Q S1 Endangered http://ndis.nrel.colostate.edu/

CO Montrose Amphibians Hyla arenicolor Canyon Treefrong G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Birds Amphispiza belli Sage Sparrow G5 S3B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Birds Athene cunicularia Burrowing Owl G4 S4B Threatened http://ndis.nrel.colostate.edu/
CO Montrose Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Centrocercus 
minimus 

Gunnison Sage-grouse G1 S1 Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Centrocercus 
urophasianus 

Greater Sage Grouse G4 S4 C Species of Concern
1. http://www.fws.gov/mountain-
prairie/species/birds/sagegrouse/
2. http://ndis.nrel.colostate.edu/

CO Montrose Birds
Charadrius 
alexandrinus 

Western Snowy Plover -- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Charadrius 
montanus 

Mountain Plover G2 S2B
PT

Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Coccyzus 
americanus 

Western Yellow-billed 
Cuckoo

-- -- C Species of Concern
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/
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CO Montrose Birds Dendroica graciae Grace's Warbler G5 S3B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Birds
Empidonax traillii 
extimus 

Southwestern Willow 
Flycatcher 

G5 S4 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Birds
Falco peregrinus 
anatum 

American Peregrine 
Falcon

G4T4 S2B Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

CO Montrose Birds Grus americana Whooping Crane -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Birds
Grus canadensis 
tabida 

Greater Sandhill Crane G5T4 S2B,S4N Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Haliaeetus 
leucocephalus 

Bald Eagle G5 S1B,S3N BGEPA Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Birds Melanerpes lewis Lewis's Woodpecker G4 S4 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Birds
Numenius 
americanus 

Long-Billed Curlew G5 S2B Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Strix occidentalis 
lucida 

Mexican Spotted Owl -- -- LT Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Birds
Tympanuchus 
phasianellus 
columbianus

Columbian sharp-tailed 
Grouse

G4T3 S2 Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Birds
Tympanuchus 
phasianellus jamesii 

Plains Sharp-Tailed 
Grouse 

-- -- Endangered http://ndis.nrel.colostate.edu/
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CO Montrose Birds Vireo vicinior Grey Vireo G4 S2B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Fish Gila cypha Humpback Chub G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Fish Gila elegans Bonytail -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Fish
Oncorhynchus clarki 
pleuriticus 

Colorado River Cutthroat 
Trout 

G4T3 S3 Species of Concern
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Fish Xyrauchen texanus Razorback Sucker G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Insects Gomphus intricatus Brimstone Clubtail G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Insects
Speyeria nokomis 
nokomis

Great Basin Silverspot 
Butterfly

G3T1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Insects
Speyeria nokomis 
nokomis

Great Basin Silverspot 
Butterfly

G3T1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Mammals
Corynorhinus 
townsendii 
pallescens

Townsend's big-eared bat 
(pale ssp)

G4T4 S2 Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Mammals Cynomys gunnisoni Gunnison's Prairie Dog G5 S5 C -- http://ndis.nrel.colostate.edu/

CO Montrose Mammals Euderma maculatum Spotted Bat G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Mammals Gulo gulo Wolverine -- -- Endangered http://ndis.nrel.colostate.edu/
CO Montrose Mammals Lontra canadensis River otter -- -- Threatened http://ndis.nrel.colostate.edu/
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CO Montrose Mammals Lynx canadensis Canada Lynx -- -- LT Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Mammals Mustela nigripes Black-Footed Ferret G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Montrose Mammals
Neotoma albigula 
brevicauda

White-throated Woodrat G5T2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Mammals
Thomomys bottae 
rubidus 

Botta's Pocket Gopher 
(rubidus ssp)

G5T4 S3 Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Mammals
Thomomys talpoides 
macrotis

Northern pocket gopher 
(macrotis ssp)

-- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Mammals Vulpes macrotis Kit Fox -- -- Endangered http://ndis.nrel.colostate.edu/

CO Montrose Molluscs Physa utahensis Banded Physa G5T2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Reptiles Aspidoscelis velox Plateau Striped Whiptail G5 S4 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Reptiles
Crotalus viridis 
concolor 

Midget faded rattlesnake -- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Reptiles Gambelia wislizenii Longnose leopard lizard -- -- Species of Concern http://ndis.nrel.colostate.edu/

CO Montrose Reptiles Urosaurus ornatus Tree Lizard G5 S4 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Adiantum capillus-
veneris

southern maiden-hair G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Astragalus 
eastwoodiae

Eastwood milk-vetch G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Astragalus 
iodopetalus

violet milkvetch G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Astragalus linifolius Grand Junction milkvetch G3Q S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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CO Montrose Vascular Plants
Astragalus 
naturitensis

Naturita milkvetch G2G3 S2S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Astragalus 
rafaelensis

San Rafael milkvetch G2G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Astragalus 
sesquiflorus

sandstone milkvetch G3G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Astragalus 
wetherillii

Wetherill's milkvetch G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Calochortus 
flexuosus

weak-stemmed mariposa 
lily

G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Cirsium perplexans adobe thistle G2G3 S2S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Cirsium perplexans adobe thistle G2G3 S2S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Cryptantha 
gypsophila

Gypsum Valley cateye G1G2 S1S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Cypripedium 
calceolus ssp. 
parviflorum

American yellow lady's-
slipper

G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Enneapogon 
desvauxii

spike pappusgrass G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Epipactis gigantea helleborine G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Erigeron kachinensis kachina daisy G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Eriogonum 
pelinophilum

clay-loving wild 
buckwheat

G2 S2 LE --
http://www.fws.gov/mountain-
prairie/co.html

CO Montrose Vascular Plants Gilia haydenii San Juan gilia G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Montrose Vascular Plants
Gilia 
penstemonoides

Black Canyon gilia G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Lepidium crenatum Alkaline pepperwort G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Lesquerella vicina
good-neighbor 
bladderpod

G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Limnorchis ensifolia canyon bog-orchid G4G5T4? S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Lomatium 
concinnum

Colorado desert-parsley G2G3 S2S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Lupinus crassus Payson lupine G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Mimulus 
eastwoodiae

Eastwood monkey-flower G3G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Monardella 
odoratissima

mountain wild mint G4G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Oreocarya longiflora long-flower cat's-eye G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Pediomelum 
aromaticum

Paradox breadroot G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Pellaea 
atropurpurea

purple cliff-brake G5 S2S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Pellaea suksdorfiana smooth cliff-brake G5T4? S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Penstemon 
breviculus

little penstemon G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Penstemon 
mensarum

Grand Mesa penstemon G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Penstemon retrorsus adobe beardtongue G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Montrose Vascular Plants Polygala subspinosa G4? S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Sclerocactus glaucus Colorado hookless cactus G3 S3 LT --
http://www.fws.gov/mountain-
prairie/co.html

CO Montrose Vascular Plants Sporobolus flexuosus mesa dropseed G5 S1S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Stanleya albescens Arizona prince-plume G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Sullivantia 
hapemanii var. 
purpusii

Hanging Garden 
sullivantia

G3T3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants
Thelypodiopsis 
juniperorum

juniper tumble mustard G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Montrose Vascular Plants Trifolium kingii King's clover G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Amphibians Bufo boreas pop. 1

Boreal Toad (Southern 
Rocky Mountain 
Population) G4T1Q S1 SE

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Amphibians Spea intermontana Great Basin Spadefoot G5 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Aegolius funereus Boreal Owl G5 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Amphispiza belli Sage Sparrow G5 S3B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Anthus spragueii Sprague's pipit C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds Bucephala islandica Barrow's Goldeneye G5 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Centrocercus 
urophasianus Sage Grouse G4 S4 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Centrocercus 
urophasianus Sage Grouse G4 S4 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Charadrius 
montanus Mountain plover PT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds
Coccyzus 
americanus Yellow-billed Cuckoo C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds Cypseloides niger Black Swift G4 S3B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Grus canadensis 
tabida Greater Sandhill Crane G5T4 S2B,S4N SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S1B,S3N ST

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Melanerpes lewis Lewis's Woodpecker G4 S4
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Plegadis chihi White-faced Ibis G5 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Vireo vicinior Gray Vireo G4 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Gila robusta Roundtail Chub G3 S2 SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Gila robusta Roundtail Chub G3 S2 SC
http://www.cnhp.colostate.edu/dow
nload/list.asp
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE, XN ST
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Xyrauchen texanus Razorback Sucker G1 S1 LE SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fishes Gila cypha Humpback chub LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Gila elegans Bonytail chub LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Ptychocheilus lucius Colorado pikeminnow LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Xyrauchen texanus Razorback sucker LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Insects
Boloria improba 
acrocnema

Uncompahgre fritillary 
butterfly LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Mammals Cynomys gunnisoni Gunnison's prairie dog C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals Cynomys leucurus White-tailed Prairie Dog G4 S4
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Gulo gulo Wolverine G4 S1 SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Lynx canadensis Lynx G5 S1 LT SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Lynx canadensis Canada Lynx LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals Mustela nigripes Black-footed Ferret G1 S1 LE, XN SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Mustela nigripes Black-footed ferret LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mollusks Valvata sincera Mossy Valvata G5 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Reptiles
Coluber constrictor 
mormon

Western Yellowbelly 
Racer G5T5 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Artemisia pygmaea pygmy sagebrush G4 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Astragalus detritalis debris milkvetch G3 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Astragalus 
duchesnensis Duchesne milkvetch G3 S1S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Carex diandra lesser panicled sedge G5 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

Table G-1: Colorado Plateau - Page 33 of 47



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
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State 
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Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Vascular Plants Ceanothus martinii Utah mountain lilac G4 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Cryptantha 
caespitosa Caespitose cat's-eye G4 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Cryptantha rollinsii Rollins' cat's-eye G3 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Cymopterus 
duchesnensis

Uinta Basin spring-
parsley G3 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Eriogonum 
ephedroides ephedra buckwheat G3 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Festuca dasyclada Utah fescue G3 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Gentianella tortuosa Utah gentian G3? S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Gilia stenothyrsa narrow-stem gilia G3 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lepidium crenatum Alkaline pepperwort G2 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lesquerella congesta Dudley Bluffs bladderpod G1 S1 LT
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lesquerella congesta Dudley Bluffs bladderpod LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Vascular Plants
Lesquerella 
parviflora Piceance bladderpod G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Liatris ligulistylis gay-feather G5? S1S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Listera 
convallarioides broad-leaved twayblade G5 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Citation (URL)

CO Rio Blanco Vascular Plants

Lomatium 
foeniculaceum ssp. 
macdougalii desert-parsley G5T4T5 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Mentzelia 
multicaulis many-stem stickleaf G3 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Monardella 
odoratissima mountain wild mint G4G5 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Oxytropis besseyi 
var. obnapiformis Bessey locoweed G5T2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Oxytropis parryi Parry's crazy-weed G5 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Parthenium 
ligulatum ligulate feverfew G3 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Penstemon fremontii 
var. glabrescens Fremont's beardtongue G3G4T2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Penstemon grahamii Graham beardtongue G2 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Penstemon scariosus 
albifluvis White River beardtongue C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Vascular Plants
Penstemon scariosus 
var. albifluvis White River penstemon G4T1 S1 C

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Physaria obcordata Dudley Bluffs twinpod G1G2 S1S2 LT
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Physaria obcordata Dudley Bluffs twinpod LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103
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Citation (URL)

CO Rio Blanco Vascular Plants

Sullivantia 
hapemanii var. 
purpusii

Hanging Garden 
sullivantia G3T3 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Thalictrum 
heliophilum sun-loving meadowrue G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Thalictrum 
heliophilum sun-loving meadowrue G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

NM McKinley Amphibians
Plethodon 
neomexicanus

Jemez Mountains 
salamander C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045

NM McKinley Birds Accipiter gentilis Northern goshawk Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds Anthus spragueii Sprague's pipit C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045

NM McKinley Birds
Athene cunicularia 
hypugaea

Western burrowing owl Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds
Charadrius 
montanus

Mountain plover Proposed
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds Chlidonias niger Black tern Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds
Coccyzus 
americanus

Yellow-billed cuckoo Candidate
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley
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State Status
State 
Priority

Citation (URL)

NM McKinley Birds
Empidonax traillii 
extimus

Southwestern willow 
flycatcher

Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds
Falco peregrinus 
anatum

American peregrine 
falcon

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds
Falco peregrinus 
tundrius

Arctic peregrine falcon Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Birds
Haliaeetus 
leucocephalus Bald Eagle BGEPA

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045

NM McKinley Birds
Strix occidentalis 
lucida

Mexican spotted owl Threatened; Designated
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Fish
Catostomus 
discobolus yarrowi

Zuni bluehead sucker Candidate
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Insects
Euphydryas anicia 
chuskae

San Juan checkerspot 
butterfly

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Insects
Speyeria nokomis 
nitocris

New Mexico silverspot 
butterfly

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Mammals Mustela nigripes Black-Footed Ferret Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Vascular Plants Erigeron acomanus Acoma fleabane Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley
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Citation (URL)

NM McKinley Vascular Plants Erigeron rhizomatus Zuni fleabane Threatened
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Vascular Plants Erigeron sivinskii Sivinski's fleabane Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM McKinley Vascular Plants Puccinellia parishii Parish's alkali grass Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
McKinley

NM San Juan Birds Accipiter gentilis Northern goshawk Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds Ammodramus bairdii Baird's sparrow Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Athene cunicularia 
hypugaea

Western burrowing owl Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Charadrius 
montanus

Mountain plover Proposed
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds Chlidonias niger Black tern Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Coccyzus 
americanus

Yellow-billed cuckoo Candidate
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Empidonax traillii 
extimus

Southwestern willow 
flycatcher

Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

NM San Juan Birds
Falco peregrinus 
anatum

American peregrine 
falcon

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Falco peregrinus 
tundrius

Arctic peregrine falcon Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Birds
Strix occidentalis 
lucida

Mexican spotted owl Threatened
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Fish Gila robusta Roundtail chub Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Fish Ptychocheilus lucius Colorado pikeminnow Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Fish Xyrauchen texanus Razorback sucker Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Insects
Euphydryas anicia 
chuskae

San Juan checkerspot 
butterfly

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Insects
Speyeria nokomis 
nitocris

New Mexico silverspot 
butterfly

Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Mammals
Corynorhinus 
townsendii

Townsend's big-eared bat Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Mammals Mustela nigripes Black-Footed Ferret Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

NM San Juan Vascular Plants
Astragalus 
humillimus

Mancos milk-vetch Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants Erigeron bistiensis Bisti fleabane Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants Gilia formosa Beautiful gilia Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants
Pediocactus 
knowltonii

Knowlton cactus Endangered
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants Puccinellia parishii Parish's alkali grass Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants
Sclerocactus 
cloveriae ssp. brackii

Brack's fishhook cactus Species of Concern
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Vascular Plants
Sclerocactus mesae-
verdae

Mesa Verde cactus Threatened
http://www.fws.gov/southwest/es/N
ewMexico/SBC_view.cfm?spcnty=
San%20Juan

NM San Juan Amphibians
Plethodon 
neomexicanus

Jemez Mountains 
salamander C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045

NM San Juan Birds Anthus spragueii Sprague's pipit C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045

NM San Juan Birds
Haliaeetus 
leucocephalus Bald Eagle BGEPA

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=35045
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT Carbon Amphibians BUFO BOREAS WESTERN TOAD
Not 

Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Birds
ACCIPITER 
GENTILIS

NORTHERN 
GOSHAWK

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Birds
ATHENE 
CUNICULARIA BURROWING OWL

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Birds BUTEO REGALIS FERRUGINOUS HAWK
Not 

Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Birds
Centrocercus 
urophasianus Greater Sage-grouse  C Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT
Carbon Birds

HALIAEETUS 
LEUCOCEPHALUS BALD EAGLE

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Birds
NUMENIUS 
AMERICANUS

LONG-BILLED 
CURLEW

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish
CATOSTOMUS 
DISCOBOLUS BLUEHEAD SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish
CATOSTOMUS 
LATIPINNIS

FLANNELMOUTH 
SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish Gila cypha Humpback Chub E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish Gila elegans Bonytail  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish GILA ROBUSTA ROUNDTAIL CHUB
Not 

Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT
Carbon Fish

ONCORHYNCHUS 
CLARKII 
PLEURITICUS

COLORADO RIVER 
CUTTHROAT TROUT

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish Ptychocheilus lucius Colorado Pikeminnow E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Fish Xyrauchen texanus Razorback Sucker  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT Carbon Mammals
CORYNORHINUS 
TOWNSENDII

TOWNSEND'S BIG-
EARED BAT

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Mammals
CYNOMYS 
LEUCURUS

WHITE-TAILED 
PRAIRIE-DOG

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Mammals
LASIURUS 
BLOSSEVILLII WESTERN RED BAT

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT
Carbon Mammals Mustela nigripes Black-footed Ferret

E 
Extirpate

d Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Mammals
VULPES 
MACROTIS KIT FOX

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Plants Phacelia argillacea Clay Phacelia  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Carbon Plants
Sclerocactus 
wetlandicus

Uinta Basin Hookless 
Cactus  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Amphibians BUFO BOREAS WESTERN TOAD
Not 

Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Amphibians BUFO COGNATUS GREAT PLAINS TOAD
Not 

Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds
ACCIPITER 
GENTILIS

NORTHERN 
GOSHAWK

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds
ATHENE 
CUNICULARIA BURROWING OWL

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds BUTEO REGALIS FERRUGINOUS HAWK
Not 

Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds
COCCYZUS 
AMERICANUS

YELLOW-BILLED 
CUCKOO C S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds
PICOIDES 
TRIDACTYLUS

THREE-TOED 
WOODPECKER

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT Emery Birds
STRIX 
OCCIDENTALIS SPOTTED OWL

Not 
Listed S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Birds
Strix occidentalis 
lucida Mexican Spotted Owl T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish
CATOSTOMUS 
DISCOBOLUS BLUEHEAD SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish
CATOSTOMUS 
LATIPINNIS

FLANNELMOUTH 
SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish
CENTROCERCUS 
UROPHASIANUS

GREATER SAGE-
GROUSE C S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish GILA CYPHA HUMPBACK CHUB E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish GILA ELEGANS BONYTAIL E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish GILA ROBUSTA ROUNDTAIL CHUB
Not 

Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT
Emery Fish

ONCORHYNCHUS 
CLARKII 
PLEURITICUS

COLORADO RIVER 
CUTTHROAT TROUT

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish
PTYCHOCHEILUS 
LUCIUS

COLORADO 
PIKEMINNOW E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Fish
XYRAUCHEN 
TEXANUS RAZORBACK SUCKER E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Mammals
CORYNORHINUS 
TOWNSENDII

TOWNSEND'S BIG-
EARED BAT

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Mammals
CYNOMYS 
LEUCURUS

WHITE-TAILED 
PRAIRIE-DOG

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT
Emery Mammals

HALIAEETUS 
LEUCOCEPHALUS BALD EAGLE

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Mammals LYNX CANADENSIS CANADA LYNX T S-ESA http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT
Emery Mammals

MUSTELA 
NIGRIPES

BLACK-FOOTED 
FERRET

E 
Extirpate

d S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Mammals
VULPES 
MACROTIS KIT FOX

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants
Cycladenia humilis 
var jonesii Jones Cycladenia T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants Erigeron maguirei Maguire Daisy  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants
Pediocactus 
despainii San Rafael Cactus  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants Pediocactus winkleri
Winkler Pincushion 
Cactus  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants
Schoenocrambe 
barnebyi Barneby Reed-mustard E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants
Sclerocactus 
wrightiae Wright Fishhook Cactus  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Emery Plants Townsendia aprica Last Chance Townsendia T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Amphibians BUFO BOREAS WESTERN TOAD SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Amphibians BUFO COGNATUS GREAT PLAINS TOAD SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
ACCIPITER 
GENTILIS

NORTHERN 
GOSHAWK CS http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds ASIO FLAMMEUS SHORT-EARED OWL SPC

UT Sevier Birds
ATHENE 
CUNICULARIA BURROWING OWL SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds BUTEO REGALIS FERRUGINOUS HAWK SPC http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT Sevier Birds
COCCYZUS 
AMERICANUS

YELLOW-BILLED 
CUCKOO C S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
CYPSELOIDES 
NIGER BLACK SWIFT

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
MELANERPES 
LEWIS

LEWIS'S 
WOODPECKER SPC

UT Sevier Birds
MYOTIS 
THYSANODES FRINGED MYOTIS

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
NUMENIUS 
AMERICANUS

LONG-BILLED 
CURLEW

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT
Sevier Birds

PELECANUS 
ERYTHRORHYNCH
OS

AMERICAN WHITE 
PELICAN SPC

UT Sevier Birds
PICOIDES 
TRIDACTYLUS

THREE-TOED 
WOODPECKER

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
STRIX 
OCCIDENTALIS SPOTTED OWL

Not 
Listed S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Birds
Strix occidentalis 
lucida Mexican Spotted Owl T http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish
CATOSTOMUS 
DISCOBOLUS BLUEHEAD SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish
CATOSTOMUS 
LATIPINNIS

FLANNELMOUTH 
SUCKER

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish
CENTROCERCUS 
UROPHASIANUS

GREATER SAGE-
GROUSE C S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish GILA CYPHA HUMPBACK CHUB E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish GILA ELEGANS BONYTAIL E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish GILA ROBUSTA ROUNDTAIL CHUB
Not 

Listed CS http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT
Sevier Fish

ONCORHYNCHUS 
CLARKII 
PLEURITICUS

COLORADO RIVER 
CUTTHROAT TROUT

Not 
Listed CS http://dwrcdc.nr.utah.gov/ucdc/

UT
Sevier Fish

ONCORHYNCHUS 
CLARKII UTAH

BONNEVILLE 
CUTTHROAT TROUT

Not 
Listed CS

UT Sevier Fish
PTYCHOCHEILUS 
LUCIUS

COLORADO 
PIKEMINNOW E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Fish
XYRAUCHEN 
TEXANUS RAZORBACK SUCKER E S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Mammals
BRACHYLAGUS 
IDAHOENSIS PYGMY RABBIT

Not 
Listed SPC

UT Sevier Mammals
CORYNORHINUS 
TOWNSENDII

TOWNSEND'S BIG-
EARED BAT

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Mammals
CYNOMYS 
LEUCURUS

WHITE-TAILED 
PRAIRIE-DOG

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Mammals
CYNOMYS 
PARVIDENS UTAH PRAIRIE-DOG T S-ESA

UT
Sevier Mammals

HALIAEETUS 
LEUCOCEPHALUS BALD EAGLE

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Mammals LYNX CANADENSIS CANADA LYNX T S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT
Sevier Mammals

MUSTELA 
NIGRIPES

BLACK-FOOTED 
FERRET

E 
Extirpate

d S-ESA http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Mammals
NYCTINOMOPS 
MACROTIS

BIG FREE-TAILED 
BAT

Not 
Listed SPC
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Colorado Plateau
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

UT
Sevier Mammals Ursus arctos Brown (Grizzly) Bear

T 
Extirpate

d S-ESA

UT Sevier Mammals
VULPES 
MACROTIS KIT FOX

Not 
Listed SPC http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants Astragalus montii Heliotrope Milkvetch  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants
Cycladenia humilis 
var jonesii Jones Cycladenia T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants Erigeron maguirei Maguire Daisy  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants
Pediocactus 
despainii San Rafael Cactus  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants Pediocactus winkleri
Winkler Pincushion 
Cactus  T Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants
Schoenocrambe 
barnebyi Barneby Reed-mustard E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants
Sclerocactus 
wrightiae Wright Fishhook Cactus  E Not Listed http://dwrcdc.nr.utah.gov/ucdc/

UT Sevier Plants Townsendia aprica Last Chance Townsendia T Not Listed http://dwrcdc.nr.utah.gov/ucdc/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

LA De Soto Amphibians Plethodon serratus
Southern Red-backed 
Salamander

G5 S1 Prohibited
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

LA De Soto Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2N,S3B BGEPA Endangered
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Birds Picoides borealis
Red-cockaded 
Woodpecker

G3 S2 LE Endangered
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Crustaceans Faxonella beyeri Sabine Fencing Crawfish G4 S1S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Fish Percina macrolepida Bigscale Logperch G5 S1S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Fish
Phenacobius 
mirabilis

Suckermouth Minnow G5 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Insects
Pogonomyrmex 
comanche

Comanche Harvester Ant GNR SNR
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Mammals Ursus americanus American Black Bear LT/SA S http://www.fws.gov/endangered/

LA De Soto Reptiles
Eumeces 
septentrionalis

Southern Prairie Skink G5 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Amorpha paniculata panicled indigobush GNR S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

LA De Soto Vascular Plants Arabis canadensis Sicklepod G5 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Burmannia biflora Northern Burmannia G4G5 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Callirhoe alcaeoides Clustered Poppy-mallow G5? S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Carex arkansana Arkansas sedge G4 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Carex meadii Mead's Sedge G4G5 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Cypripedium 
kentuckiense

Southern Lady's-slipper G3 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Eleocharis wolfii Wolf Spikerush G3G4 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Evax verna Cotton-rose G5 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Forestiera ligustrina Upland Swamp Privet G4G5 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Geocarpon minimum Earth-fruit G2 S2 LT
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

Table G-1: Gulf Region - Page 2 of 8



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

LA De Soto Vascular Plants Gratiola flava flame hedgehyssop G4 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Helianthemum 
rosmarinifolium

rosemary rockrose G4 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Heuchera americana American Alumroot G5 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Minuartia 
drummondii

Drummond's stitchwort G5 SRF
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Minuartia 
muriculata

Minuartia G4 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Mirabilis albida Pale Umbrella-wort G5 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Phacelia glabra smooth phacelia GNR S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Pterocaulon 
virgatum

Wand Blackroot G5 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Quercus rubra Red Oak G5 S1S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Ribes curvatum Granite Gooseberry G4 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

LA De Soto Vascular Plants Rudbeckia triloba Three-lobed Coneflower G5 S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Saline prairie Saline Prairie G1G2 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants
Schedonnardus 
paniculatus

tumble grass G5 S1
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Schoenolirion Texas Sunnybell G3 S2 http://www.wlf.louisiana.gov/pdfs/e

LA De Soto Vascular Plants Silene stellata Starry Campion G5 S2
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

LA De Soto Vascular Plants Solanum dimidiatum Western Horse-nettle G5 S2S3
http://www.wlf.louisiana.gov/pdfs/e
xperience/naturalheritage/de%20sot
o.pdf

TX Rusk Reptiles Pituophis ruthveni Louisiana pine snake C T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Rusk Vascular Plants
Hoffmannseggia 
tenella

Slender Rush-pea LE http://www.fws.gov/endangered/

TX Rusk Vascular Plants Trillium texanum Texas trillium
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds Aimophila aestivalis Bachman's Sparrow T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Ammodramus 
henslowii

Henslow's Sparrow
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

TX Titus Birds Charadrius melodus Piping Plover LT T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Charadrius 
montanus

Mountain Plover PT http://www.fws.gov/endangered/

TX Titus Birds
Falco femoralis 
septentrionalis

Northern Aplomado 
falcon 

LE http://www.fws.gov/endangered/

TX Titus Birds Falco peregrinus Peregrine Falcon DL T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Falco peregrinus 
anatum

American Peregrine 
Falcon

DL T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Falco peregrinus 
tundrius

Arctic Peregrine Falcon DL
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Haliaeetus 
leucocephalus

Bald Eagle BGEPA T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds Mycteria americana Wood Stork T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Birds
Sterna antillarum 
athalassos

Interior Least Tern LE E
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Fish Erimyzon oblongus Creek chubsucker T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

TX Titus Fish
Etheostoma 
radiosum

Orangebelly darter
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Fish Notropis chalybaeus Ironcolor shiner
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Fish Notropis maculatus Taillight shiner
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Fish Percina maculata Blackside darter T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Fish Polyodon spathula Paddlefish T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Mammals Canis rufus Red wolf LE E
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Mammals
Spilogale putorius 
interrupta

Plains spotted skunk
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Mammals Ursus americanus Black bear T/SA;NL T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs
Arcidens 
confragosus

Rock pocketbook
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Fusconaia flava Wabash pigtoe
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

TX Titus Molluscs Lampsilis cardium Plain pocketbook
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs
Obovaria 
jacksoniana

Southern hickorynut T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Pleurobema riddellii Louisiana pigtoe T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Quadrula nodulata Wartyback
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Quadrula pustulosa Common pimpleback
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Strophitus undulatus Creeper (squawfoot)
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Tritogonia verrucosa Pistolgrip
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs
Truncilla 
donaciformis

Fawnsfoot
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Molluscs Villosa lienosa Little spectaclecase
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Reptiles
Cemophora coccinea 
copei

Northern scarlet snake T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

Table G-1: Gulf Region - Page 7 of 8



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S. - Gulf Region
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

TX Titus Reptiles Crotalus horridus
Timber/Canebrake 
rattlesnake

T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Reptiles
Macrochelys 
temminckii

Alligator snapping turtle T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Reptiles
Phrynosoma 
cornutum

Texas horned lizard T
http://gis.tpwd.state.tx.us/TpwEnda
ngeredSpecies/DesktopDefault.aspx

TX Titus Vascular Plants
Hoffmannseggia 
tenella

Slender Rush-pea LE http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Gallatin Birds Pseudemys concinna River Cooter LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Fish Lepomis miniatus Redspotted Sunfish LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Fish
Orconectes 
indianensis

Indiana Crayfish LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Mammals Myotis sodalis Indiana Bat LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Mammals Ochrotomys nuttalli Golden Mouse LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Molluscs
Epioblasma 
obliquata perobliqua

Purple Cat's Paw 
Pearlymussel

LE http://www.fws.gov/endangered/

IL Gallatin Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom LE http://www.fws.gov/endangered/

IL Gallatin Molluscs Fusconaia ebena Ebonyshell LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Molluscs Lithasia obovata Shawnee Rocksnail LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Molluscs Plethobasus cyphyus Sheepnose Mussel C http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Federal 
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State Status
State 
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Citation (URL)

IL Gallatin Molluscs Potamilus capax Fat Pocketbook LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Non Vascular Plants Phaeophyscia leana Lea's Bog Lichen LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Reptiles Crotalus horridus Timber rattlesnake LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants Carex oxylepis Sharp-scaled Sedge LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants Cimicifuga rubifolia Black Cohosh LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants
Dichanthelium 
yadkinense

Panic grass LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants Quercus montana Rock Chestnut Oak LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants Sedum telephioides American Orpine LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Gallatin Vascular Plants
Stenanthium 
gramineum

Grass-leaved Lily LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Birds Sternula antillarum Least Tern LE http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Federal 
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Priority

Citation (URL)

IL Jackson Fish Notropis boops Bigeye Shiner LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Fish Orconectes placidus Bigclaw Crayfish LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Fish
Scaphirhynchus 
albus

Pallid Sturgeon LE http://www.fws.gov/endangered/

IL Jackson Mammals Myotis grisescens Gray Bat LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Mammals Myotis sodalis Indiana Bat LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Mammals Neotoma floridana Eastern Wood Rat LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Mammals Ochrotomys nuttalli Golden Mouse LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Mammals Oryzomys palustris Rice Rat LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Molluscs
Epioblasma 
obliquata perobliqua

Purple Cat's Paw 
Pearlymussel

LE http://www.fws.gov/endangered/

IL Jackson Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom LE http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Jackson Vascular Plants Melothria pendula Squirting Cucumber LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Oxalis illinoensis Illinois Wood Sorrel LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Pinus echinata Shortleaf pine LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Plantago cordata Heart-leaved Plantain LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Poa alsodes Grove Bluegrass LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Ptilimnium nuttallii Mock Bishop's Weed LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Quercus montana Rock Chestnut Oak LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Rhexia mariana Dull Meadow Beauty LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Synandra hispidula Hairy synandra LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants
Tomanthera 
auriculata

Ear-leafed Foxglove LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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IL Jackson Vascular Plants Torreyochloa pallida Grass LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Jackson Vascular Plants Trifolium reflexum Buffalo clover LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Macoupin Mammals Myotis sodalis Indiana Bat E LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Macoupin Plants

Astragalus 
crassicarpus var. 
trich Large Ground Plum LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Macoupin Plants

Liatris scariosa var. 
nieuwlandii Blazing Star LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Macoupin Plants

Melanthium 
virginicum Bunchflower LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Macoupin Plants
Platanthaera 
leucophaea

Eastern prairie fringed 
orchid T

http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Macoupin Plants Silene regia Royal Catchfly LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Macoupin Plants

Sisyrinchium 
atlanticum Eastern Blue-eyed Grass LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Macoupin Plants

Tomanthera 
auriculata Ear-leafed Foxglove LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Macoupin Plants Trillium viride Green Trillium  LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Macoupin Reptiles Terrapene ornata Ornate Box Turtle LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Asio flammeus Short-eared Owl LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds
Botaurus 
lentiginosus

American Bittern LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Circus cyaneus Northern Harrier LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Gallinula chloropus Common Moorhen LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Ixobrychus exilis Least Bittern LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Lanius ludovicianus Loggerhead Shrike LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Birds Rallus elegans King Rail LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Perry Birds Tyto alba Barn Owl LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Mammals Myotis sodalis Myotis sodalis LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/endangered/

IL Perry Mammals Oryzomys palustris Rice Rat LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Molluscs
Epioblasma 
obliquata perobliqua

Purple Cat's Paw 
Pearlymussel

LE http://www.fws.gov/endangered/

IL Perry Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom LE http://www.fws.gov/endangered/

IL Perry Reptiles Crotalus horridus Timber Rattlesnake LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Perry Vascular Plants
Platanthera flava 
var. herbiola

Tubercled Orchid LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Amphibians

Gastrophryne 
carolinensis 

Eastern Narrowmouth 
Toad LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Birds Asio flammeus Short-eared Owl LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Birds Circus cyaneus Northern Harrier LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Randolph Birds Gallinula chloropus Common Moorhen LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Birds

Ictinia 
mississippiensis Mississippi Kite LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Birds Lanius ludovicianus Loggerhead Shrike  LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Randolph Birds Sternula antillarum Least Tern E LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Randolph Birds Tyto alba Barn Owl LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Fish Ammocrypta clarum Western Sand Darter LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Fish Notropis boops Bigeye Shiner LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Randolph Fish Scaphirynchus albus Pallid sturgeon E
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL Randolph Mammals Myotis sodalis Indiana Bat E
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Randolph Plants Asplenium bradleyi Bradley's Spleenwort LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Randolph Plants Draba cuneifolia Whitlow Grass LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Plants Hexalectris spicata Crested Coralroot Orchid LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Randolph Plants Isotria medeoloides Small whorled pogonia T
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Randolph Plants Lonicera flava Yellow Honeysuckle LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Plants Pinus echinata Shortleaf Pine LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Plants Ptilimnium nuttallii Mock Bishop's Weed LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Plants

Rudbeckia 
missouriensis 

Missouri Orange 
Coneflower LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Plants Talinum calycinum Fameflower LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Reptiles Crotalus horridus Timber Rattlesnake LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Reptiles

Masticophis 
flagellum Coachwhip LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

Table G-1: Illinois Basin - Page 9 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Randolph Reptiles Pantherophis emoryi Great Plains Ratsnake  LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Reptiles Tantilla gracilis Flathead Snake LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Randolph Reptiles Terrapene ornata Ornate Box Turtle  LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Birds Asio flammeus Short-eared Owl LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Birds Circus cyaneus Northern Harrier LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Birds Ixobrychus exilis Least Bittern LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Birds Lanius ludovicianus Loggerhead Shrike LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Birds Tyto alba Barn Owl LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Invertebrates Crangonyx packardi 

Packard's Cave 
Amphipod LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Invertebrates

Orconectes 
indianensis Indiana Crayfish LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL

Saline Mammals Myotis sodalis  Indiana Bat E LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Saline Mammals Ochrotomys nuttalli Golden Mouse LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Mammals Oryzomys palustris Rice Rat  LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Saline Plants Asclepias meadii Mead's Milkweed T LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Saline Plants Asplenium bradleyi Bradley's Spleenwort LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants

Botrychium 
biternatum Southern Grape Fern LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Carex arkansana Arkansas Sedge LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Carex communis Fibrous-rooted Sedge LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Saline Plants Carex intumescens Swollen Sedge LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Carex oxylepis Sharp-scaled Sedge  LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Carex willdenowii Willdenow's Sedge LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Carya aquatica Water Hickory LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Cimicifuga rubifolia Black Cohosh LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants

Eryngium 
prostratum Eryngo LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Matelea obliqua Climbing Milkweed LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Plantago cordata Heart-leaved Plantain LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Quercus montana Rock Chestnut Oak LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Plants Sedum telephioides American Orpine LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Saline Plants Spiranthes vernalis Spring Ladies' Tresses LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Saline Reptiles Crotalus horridus Timber Rattlesnake LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Birds Circus cyaneus Northern Harrier LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Birds Falco peregrinus Peregrine Falcon LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Birds Ixobrychus exilis Least Bittern LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Birds Lanius ludovicianus Loggerhead Shrike  LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Birds

Nycticorax 
nycticorax 

Black-crowned Night-
Heron  LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Sangamon Mammals Myotis sodalis Indiana Bat E  LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Sangamon Mammals

Spermophilus 
franklinii

Franklin's Ground 
Squirrel LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Sangamon Mussels Plethobasus cyphyus Sheepnose Mussel C
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Sangamon Plants

Melanthium 
virginicum Bunchflower LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Plants Plantago cordata Heart-leaved Plantain  LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Sangamon Plants
Platanthaera 
leucophaea

Eastern prairie fringed 
orchid T

http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Sangamon Reptiles Clonophis kirtlandi Kirtland's Snake LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Sangamon Reptiles

Tropidoclonion 
lineatum Lined Snake  LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Birds Asio flammeus Short-eared Owl LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Birds

Bartramia 
longicauda Upland Sandpiper LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Birds Circus cyaneus Northern Harrier LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Birds Ixobrychus exilis Least Bittern LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Vermilion Fish

Ammocrypta 
pellucidum Eastern Sand Darter LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish

Erimystax x-
punctatus Gravel Chub LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish

Etheostoma 
camurum Bluebreast Darter LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish Etheostoma exile Iowa Darter LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish Hybopsis amblops  Bigeye Chub LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish

Moxostoma 
carinatum River Redhorse LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish Nocomis micropogon River Chub LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish Notropis boops Bigeye Shiner LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Fish Noturus stigmosus Northern Madtom LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Invertebrates Calephelis muticum Swamp Metalmark LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
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Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL

Vermilion Mammals Myotis sodalis Indiana Bat E LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Vermilion Mammals

Spermophilus 
franklinii 

Franklin's Ground 
Squirrel LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels Alasmidonta viridis Slippershell LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels

Cyclonaias 
tuberculata Purple Wartyback LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels Lampsilis fasciola Wavy-rayed Lampmussel LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Vermilion Mussels Pleurobema clava Clubshell E LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Vermilion Mussels

Ptychobranchus 
fasciolaris Kidneyshell LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL

Vermilion Mussels Quadrula cylindrica Rabbitsfoot C LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf; 
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Vermilion Mussels

Simpsonaias 
ambigua Salamander Mussel LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels Toxolasma lividus Purple Lilliput LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels Villosa iris Rainbow LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Mussels Villosa lienosa Little Spectaclecase LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Asclepias meadii Mead's Milkweed LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Carex bromoides Sedge LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Carex communis Fibrous-rooted Sedge LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Carex prasina Drooping Sedge LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Carex willdenowii Willdenow's Sedge LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Filipendula rubra Queen-of-the-prairie LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Vermilion Plants Poa wolfii Wolf's Bluegrass LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Plants Silene regia Royal Catchfly LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Reptiles

Ambystoma 
platineum Silvery Salamander LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Reptiles

Emydoidea 
blandingii Blanding's Turtle LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Reptiles

Hemidactylium 
scutatum Four-toed Salamander LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Vermilion Reptiles Necturus maculosus Mudpuppy  LT

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Birds Chlidonias niger Black Tern LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Birds Dendroica cerulea Cerulean Warbler LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Birds Lanius ludovicianus Loggerhead Shrike LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Birds
Limnothlypis 
swainsonii

Swainson's Warbler LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Wabash Birds Phalaropus tricolor Wilson's Phalarope LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Birds Sternula antillarum Least Tern LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Fish Etheostoma histrio Harlequin Darter LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Fish Noturus stigmosus Northern Madtom LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/endangered/

IL Wabash Molluscs
Cumberlandia 
monodonta

Spectaclecase C http://www.fws.gov/endangered/

IL Wabash Molluscs
Epioblasma 
obliquata perobliqua

Purple Cat's Paw 
Pearlymussel

LE http://www.fws.gov/endangered/

IL Wabash Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom LE http://www.fws.gov/endangered/

IL Wabash Molluscs Fusconaia ebena Ebonyshell LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Molluscs Lithasia obovata Shawnee Rocksnail LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Molluscs Plethobasus cyphyus Sheepnose Mussel C http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL Wabash Molluscs Potamilus capax Fat Pocketbook LE LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Reptiles Crotalus horridus Timber Rattlesnake LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Vascular Plants Clematis crispa Blue Jasmine LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Vascular Plants Elliptio crassidens Elephant-ear LT
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Vascular Plants Iresine rhizomatosa Bloodleaf LE
http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Wabash Vascular Plants
Platanthera 
leucophaea

Eastern prairie fringed 
orchid

LT http://www.fws.gov/endangered/

IL
Williamson Birds

Bartramia 
longicauda Upland Sandpiper LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Birds Ixobrychus exilis Least Bittern  LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Birds Nyctanassa violacea 

Yellow-crowned Night-
Heron LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Birds Thryomanes bewickii Bewick's Wren LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Williamson Birds Tyto alba Barn Owl LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Fish Etheostoma exile Iowa Darter LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Invertebrates Lampetra aepyptera Least Brook Lamprey LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Invertebrates

Orconectes 
indianensis Indiana Crayfish LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL Williamson Mammals Myotis sodalis Indiana Bat E
http://www.fws.gov/midwest/endan
gered/lists/illinois-cty.html

IL
Williamson Mammals Ochrotomys nuttalli Golden Mouse LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Mammals Oryzomys palustris Rice Rat LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Asplenium bradleyi Bradley's Spleenwort LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants

Dodecatheon 
frenchii French's Shootingstar LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants

Eryngium 
prostratum Eryngo LE

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Global 
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Federal 
Status

State Status
State 
Priority

Citation (URL)

IL
Williamson Plants Matelea decipiens Climbing Milkweed LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Paspalum dissectum Bead Grass LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Rhexia mariana Dull Meadow Beauty LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Scleria pauciflora Carolina Whipgrass LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Spiranthes vernalis Spring Ladies' Tresses  LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Plants Trillium viride Green Trillium LE 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IL
Williamson Reptiles Crotalus horridus Timber Rattlesnake LT 

http://dnr.state.il.us/conservation/na
turalheritage/pdfs/et_by_co_feb201
0.pdf

IN Daviess Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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State 
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Citation (URL)

IN Daviess Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Fish Ammocrypta clara Western Sand Darter G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Fish
Etheostoma 
maculatum

Spotted Darter G2 S2S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Fish
Etheostoma 
tippecanoe

Tippecanoe Darter G3G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Insects Acontia delecta A Noctuid Moth GU SNR
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Insects Pero zalissaria G4 SNR
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Insects
Siphloplecton 
interlineatum

A Sand Minnow Mayfly G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Lasiurus borealis Eastern Red Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Lasiurus cinereus Hoary Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Lynx rufus Bobcat G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Myotis lucifugus Little Brown Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf
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Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
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Citation (URL)

IN Daviess Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Nycticeius humeralis Evening Bat G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals
Pipistrellus 
subflavus

Eastern Pipistrelle G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Catinella gelida Frigid ambersnail G1 SH
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Lampsilis abrupta Pink Mucket G2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs Potamilus capax Fat Pocketbook G1G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf
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Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IN Daviess Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Reptiles
Terrapene ornata 
ornata

Ornate Box Turtle G5T5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Armoracia aquatica Lake Cress G4? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Carex lupuliformis False Hop Sedge G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Carex oklahomensis Oklahoma Sedge G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Carya pallida Sand Hickory G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Chrysopsis villosa Hairy Golden-aster G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Cornus amomum 
ssp. amomum

Silky Dogwood G5T5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Fimbristylis 
puberula

Carolina Fimbry G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Gaura filipes Slender-stalked Gaura G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Gymnopogon 
ambiguus

Broadleaf Beardgrass G4 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf
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IN Daviess Vascular Plants
Hypericum 
adpressum

Creeping St. John's-wort G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Hypericum 
denticulatum

Coppery St. John's-wort G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Hypericum 
gymnanthum

Clasping-leaved St. 
John's-wort

G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Isoetes melanopoda Blackfoot Quillwort G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Juncus scirpoides Scirpus-like Rush G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Panicum yadkinense A Panic-grass G4Q S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Penstemon 
tubaeflorus

Tube Penstemon G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Rhexia mariana var. 
mariana

Maryland Meadow 
Beauty

G5T5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants
Rudbeckia fulgida 
var. fulgida

Orange Coneflower G5T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Sabatia campanulata Slender Marsh Pink G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Daviess Vascular Plants Schoenoplectus hallii Hall's Bulrush G2G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_daviess.pdf

IN Dubois Amphibians
Acris crepitans 
blanchardi

Northern Cricket Frog G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Buteo lineatus Red-shouldered Hawk G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Buteo platypterus Broad-winged Hawk G5 S3B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf
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Table G-1
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Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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IN Dubois Birds Cistothorus platensis Sedge Wren G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Dendroica cerulea Cerulean Warbler G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Dubois Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds
Helmitheros 
vermivorus

Worm-eating Warbler G5 S3B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Mniotilta varia Black-and-white Warbler G5 S1S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Pandion haliaetus Osprey G5 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Rallus elegans King Rail G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Birds Wilsonia citrina Hooded Warbler G5 S3B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Crustaceans
Orconectes 
indianensis

Indiana Crayfish G3 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Fish Ammocrypta clara Western Sand Darter G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf
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Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Citation (URL)

IN Dubois Fish
Etheostoma 
maculatum

Spotted Darter G2 S2S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Fish
Etheostoma 
tippecanoe

Tippecanoe Darter G3G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Insects Gomphus hybridus Cocoa Clubtail G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Mammals Lutra canadensis Northern River Otter G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Mammals Lynx rufus Bobcat G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE http://www.fws.gov/endangered/

IN Dubois Mammals Taxidea taxus American Badger G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Reptiles
Agkistrodon 
piscivorus 
leucostoma

Western Cottonmouth G5T5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf
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IN Dubois Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S2 LT SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Reptiles Opheodrys aestivus Rough Green Snake G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Asplenium bradleyi Bradley's Spleenwort G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Carex atlantica ssp. 
capillacea

Howe Sedge G5T5? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Crataegus viridis Green Hawthorn G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Hottonia inflata Featherfoil G4 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Hymenocallis 
occidentalis

Carolina Spider-lily G4? S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Itea virginica Virginia Willow G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Limnobium spongia American Frog's-bit G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Linum striatum Ridged Yellow Flax G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Passiflora incarnata Purple Passion-flower G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Poa paludigena Bog Bluegrass G3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Ranunculus 
laxicaulis

Mississippi Buttercup G5? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Rudbeckia fulgida 
var. fulgida

Orange Coneflower G5T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf
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IN Dubois Vascular Plants
Scutellaria parvula 
var. australis

Southern Skullcap G4T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Spiranthes vernalis Grassleaf Ladies'-tresses G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Strophostyles 
leiosperma

Slick-seed Wild-bean G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants Styrax americanus American Snowbell G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Dubois Vascular Plants
Trachelospermum 
difforme

Climbing Dogbane G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_dubois.pdf

IN Gibson Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Accipiter striatus Sharp-shinned Hawk G5 S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds
Botaurus 
lentiginosus

American Bittern G4 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Buteo lineatus Red-shouldered Hawk G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Cistothorus platensis Sedge Wren G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Dendroica cerulea Cerulean Warbler G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Falco peregrinus Peregrine Falcon G4 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

Table G-1: Illinois Basin - Page 30 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IN Gibson Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Mniotilta varia Black-and-white Warbler G5 S1S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Phalaropus tricolor Wilson's Phalarope G5 SHB SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Rallus elegans King Rail G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds
Sternula antillarum 
athalassos

Interior Least Tern G4T2Q S1B LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Crustaceans
Orconectes 
indianensis

Indiana Crayfish G3 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Insects Euphyes dukesi Scarce Swamp Skipper G3 S1S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Insects
Homoeoneuria 
ammophila

A Sand-filtering Mayfly G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Insects Pseudiron centralis A Mayfly G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Lasiurus borealis Eastern Red Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Lutra canadensis Northern River Otter G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf
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IN Gibson Mammals Mustela nivalis Least Weasel G5 S2? SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Myotis lucifugus Little Brown Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Nycticeius humeralis Evening Bat G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals
Pipistrellus 
subflavus

Eastern Pipistrelle G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Sylvilagus aquaticus Swamp Rabbit G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Epioblasma triquetra Snuffbox G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Lampsilis abrupta Pink Mucket G2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Plethobasus 
cicatricosus

White Wartyback G1 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf
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IN Gibson Molluscs
Plethobasus 
cooperianus

Orangefoot Pimpleback G1 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Plethobasus cyphyus Sheepnose G3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs Potamilus capax Fat Pocketbook G1G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Reptiles
Kinosternon 
subrubrum 
subrubrum

Eastern Mud Turtle G5T5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S2 LT SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Reptiles Opheodrys aestivus Rough Green Snake G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Reptiles
Pseudemys concinna 
concinna

Eastern River Cooter G5T5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf
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IN Gibson Reptiles
Terrapene carolina 
carolina

Eastern Box Turtle G5T5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Acalypha deamii Mercury G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Armoracia aquatica Lake Cress G4? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Azolla caroliniana Carolina Mosquito-fern G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Calycocarpum lyonii Cup-seed G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Carex socialis Social Sedge G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Carex straminea Straw Sedge G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Catalpa speciosa Northern Catalpa G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Clematis pitcheri Pitcher Leather-flower G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Crataegus grandis Grand Hawthorn G4G5Q S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Crataegus viridis Green Hawthorn G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Cyperus 
pseudovegetus

Green Flatsedge G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Didiplis diandra Water-purslane G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Diodia virginiana Buttonweed G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf
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IN Gibson Vascular Plants Gleditsia aquatica Water-locust G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Hibiscus moscheutos 
ssp. lasiocarpos

Hairy-fruited Hibiscus G5T4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Iresine rhizomatosa Eastern Bloodleaf G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Juglans cinerea Butternut G4 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Linum striatum Ridged Yellow Flax G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Ludwigia decurrens Primrose Willow G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Orobanche riparia Bottomland Broomrape G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Platanthera flava 
var. flava

Southern Rein Orchid G4?T4?Q S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Potamogeton 
pusillus

Slender Pondweed G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Sparganium 
androcladum

Branching Bur-reed G4G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Strophostyles 
leiosperma

Slick-seed Wild-bean G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Styrax americanus American Snowbell G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants Taxodium distichum Bald Cypress G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Gibson Vascular Plants
Trachelospermum 
difforme

Climbing Dogbane G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf
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IN Gibson Vascular Plants Vitis palmata CatBirds Grape G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_gibson.pdf

IN Knox Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Birds Asio flammeus Short-eared Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Knox Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Fish Ammocrypta clara Western Sand Darter G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Fish Elassoma zonatum Banded Pygmy Sunfish G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Fish Percina evides Gilt Darter G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Insects Enallagma divagans Turquoise Bluet G5 S3 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Insects
Homoeoneuria 
ammophila

A Sand-filtering Mayfly G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Insects
Nicrophorus 
americanus

American Burying Beetle G2G3 SH LE SX
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf
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IN Knox Insects
Siphloplecton 
interlineatum

A Sand Minnow Mayfly G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals Lynx rufus Bobcat G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals Myotis lucifugus Little Brown Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE http://www.fws.gov/endangered/

IN Knox Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals
Pipistrellus 
subflavus

Eastern Pipistrelle G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals Sylvilagus aquaticus Swamp Rabbit G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Epioblasma triquetra Snuffbox G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Lampsilis abrupta Pink Mucket G2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf
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IN Knox Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Plethobasus 
cicatricosus

White Wartyback G1 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Plethobasus cyphyus Sheepnose G3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs Potamilus capax Fat Pocketbook G1G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Reptiles
Farancia abacura 
reinwardtii

Western Mud Snake G5T5 SH SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Reptiles
Kinosternon 
subrubrum 
subrubrum

Eastern Mud Turtle G5T5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Reptiles
Liochlorophis 
vernalis

Smooth Green Snake G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf
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IN Knox Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Reptiles
Pseudemys concinna 
concinna

Eastern River Cooter G5T5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Androsace 
occidentalis

Western Rockjasmine G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Azolla caroliniana Carolina Mosquito-fern G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Bacopa rotundifolia Roundleaf Water-hyssop G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Callirhoe triangulata Clustered Poppy-mallow G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Carex gigantea Large Sedge G4 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Carex gravida Heavy Sedge G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Carya pallida Sand Hickory G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Carya texana Black Hickory G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Catalpa speciosa Northern Catalpa G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Chrysopsis villosa Hairy Golden-aster G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Clematis pitcheri Pitcher Leather-flower G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

Table G-1: Illinois Basin - Page 39 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IN Knox Vascular Plants
Cyperus 
pseudovegetus

Green Flatsedge G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Echinodorus 
cordifolius

Creeping Bur-head G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Euphorbia obtusata Bluntleaf Spurge G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Gentiana 
puberulenta

Downy Gentian G4G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Gleditsia aquatica Water-locust G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Hibiscus moscheutos 
ssp. lasiocarpos

Hairy-fruited Hibiscus G5G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Hypericum 
adpressum

Creeping St. John's-wort G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Iresine rhizomatosa Eastern Bloodleaf G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Isoetes melanopoda Blackfoot Quillwort G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Monarda 
bradburiana

Eastern Bee-balm G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Orobanche riparia Bottomland Broomrape G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Passiflora incarnata Purple Passion-flower G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Penstemon 
tubaeflorus

Tube Penstemon G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Phacelia 
ranunculacea

Blue Scorpion-weed G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf
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IN Knox Vascular Plants Plantago cordata Heart-leaved Plantain G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Prenanthes aspera Rough Rattlesnake-root G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Psoralea tenuiflora Few-flowered Scurf-pea G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Pteridium aquilinum 
var. pseudocaudatum

Bracken Fern G5T5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Rubus alumnus A Bramble G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Rudbeckia fulgida 
var. fulgida

Orange Coneflower G5T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Silene regia Royal Catchfly G3 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Strophostyles 
leiosperma

Slick-seed Wild-bean G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Taxodium distichum Bald Cypress G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants
Trichostema 
dichotomum

Forked Bluecurl G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Knox Vascular Plants Vitis palmata CatBirds Grape G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_knox.pdf

IN Pike Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Accipiter striatus Sharp-shinned Hawk G5 S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf
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IN Pike Birds Asio flammeus Short-eared Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Buteo lineatus Red-shouldered Hawk G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Buteo platypterus Broad-winged Hawk G5 S3B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Dendroica cerulea Cerulean Warbler G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Pike Birds
Ictinia 
mississippiensis

Mississippi Kite G5 S1B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Mniotilta varia Black-and-white Warbler G5 S1S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds
Nycticorax 
nycticorax

Black-crowned Night-
heron

G5 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Rallus elegans King Rail G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Fish Ammocrypta clara Western Sand Darter G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf
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IN Pike Fish
Etheostoma 
tippecanoe

Tippecanoe Darter G3G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Insects Pseudiron centralis A Mayfly G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Lasiurus borealis Eastern Red Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Lutra canadensis Northern River Otter G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Lynx rufus Bobcat G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Nycticeius humeralis Evening Bat G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals
Pipistrellus 
subflavus

Eastern Pipistrelle G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Sylvilagus aquaticus Swamp Rabbit G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

Table G-1: Illinois Basin - Page 43 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IN Pike Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs Potamilus capax Fat Pocketbook G1G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Molluscs
Simpsonaias 
ambigua

Salamander Mussel G3 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S2 LT SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Reptiles
Terrapene carolina 
carolina

Eastern Box Turtle G5T5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Catalpa speciosa Northern Catalpa G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Cyperus 
pseudovegetus

Green Flatsedge G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Didiplis diandra Water-purslane G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf
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IN Pike Vascular Plants Diodia virginiana Buttonweed G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Hottonia inflata Featherfoil G4 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Itea virginica Virginia Willow G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Ludwigia decurrens Primrose Willow G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Mikania scandens Climbing Hempweed G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Phacelia covillei Buttercup scorpionweed G3 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Phacelia 
ranunculacea

Blue Scorpion-weed G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Potamogeton 
pusillus

Slender Pondweed G5 S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Rhexia mariana var. 
mariana

Maryland Meadow 
Beauty

G5T5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Sagittaria australis Longbeak Arrowhead G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Selaginella apoda Meadow Spike-moss G5 S1 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Senna obtusifolia Blunt-leaf Senna G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Styrax americanus American Snowbell G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants
Trachelospermum 
difforme

Climbing Dogbane G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Pike Vascular Plants Vitis palmata CatBirds Grape G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf
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IN Pike Vascular Plants
Wisteria 
macrostachya

Kentucky Wisteria G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_pike.pdf

IN Sullivan Amphibians
Acris crepitans 
blanchardi

Northern Cricket Frog G5 S4
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S2
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Asio flammeus Short-eared Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds
Botaurus 
lentiginosus

American Bittern G4 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Sullivan Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Pandion haliaetus Osprey G5 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Rallus elegans King Rail G4 S1B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf
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IN Sullivan Birds Rallus limicola Virginia Rail G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Crustaceans
Procambarus 
gracilis

Prairie Crayfish G5 S1S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Insects Enallagma divagans Turquoise Bluet G5 S3 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Mammals Nycticeius humeralis Evening Bat G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf
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IN Sullivan Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Reptiles
Emydoidea 
blandingii

Blanding's Turtle G4 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Reptiles
Sistrurus catenatus 
catenatus

Eastern Massasauga G3G4T3TS2 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Armoracia aquatica Lake Cress G4? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Carex gravida Heavy Sedge G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants
Carex sparganioides 
var. cephaloidea

Thinleaf Sedge G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Chrysopsis villosa Hairy Golden-aster G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Juncus secundus Secund Rush G5? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Lemna minima Least Duckweed GNR S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants Orobanche riparia Bottomland Broomrape G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants
Potamogeton 
pulcher

Spotted Pondweed G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants
Sparganium 
androcladum

Branching Bur-reed G4G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf

IN Sullivan Vascular Plants
Strophostyles 
leiosperma

Slick-seed Wild-bean G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_sullivan.pdf
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IN Vigo Amphibians
Acris crepitans 
blanchardi

Northern Cricket Frog G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Amphibians Rana pipiens Northern Leopard Frog G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Amphibians
Scaphiopus 
holbrookii

Eastern Spadefoot G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Accipiter striatus Sharp-shinned Hawk G5 S2B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds
Bartramia 
longicauda

Upland Sandpiper G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds
Botaurus 
lentiginosus

American Bittern G4 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Cistothorus palustris Marsh Wren G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Vigo Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf
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IN Vigo Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Fish Acipenser fulvescens Lake Sturgeon G3G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Fish
Moxostoma 
valenciennesi

Greater Redhorse G4 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Lasiurus borealis Eastern Red Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Lutra canadensis Northern River Otter G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Mustela nivalis Least Weasel G5 S2? SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Myotis lucifugus Little Brown Bat G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals
Myotis 
septentrionalis

Northern Myotis G4 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Nycticeius humeralis Evening Bat G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals
Pipistrellus 
subflavus

Eastern Pipistrelle G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Mammals Taxidea taxus American Badger G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Cyprogenia stegaria
Eastern Fanshell 
Pearlymussel

G1Q S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf
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IN Vigo Molluscs
Epioblasma torulosa 
rangiana

Northern Riffleshell G2T2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Epioblasma torulosa 
torulosa

Tubercled Blossom G2TX SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Fusconaia 
subrotunda

Longsolid G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Lampsilis abrupta Pink Mucket G2 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Obovaria 
subrotunda

Round Hickorynut G4 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Plethobasus 
cicatricosus

White Wartyback G1 SX LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Plethobasus cyphyus Sheepnose G3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Pleurobema clava Clubshell G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 SX SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Ptychobranchus 
fasciolaris

Kidneyshell G4G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Reptiles Clonophis kirtlandii Kirtland's Snake G2 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf
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IN Vigo Vascular Plants
Anemone 
caroliniana

Carolina Anemone G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Armoracia aquatica Lake Cress G4? S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Carex conoidea Prairie Gray Sedge G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Carex gravida Heavy Sedge G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4T3 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Cuscuta cuspidata Cusp Dodder G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Didiplis diandra Water-purslane G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Gaura filipes Slender-stalked Gaura G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Hymenopappus 
scabiosaeus

Carolina Woollywhite G4G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Liatris pycnostachya Cattail Gay-feather G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Lithospermum 
incisum

Narrow-leaved Puccoon G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Onosmodium 
hispidissimum

Shaggy False-gromwell G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Sanguisorba 
canadensis

Canada Burnet G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants Silene regia Royal Catchfly G3 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Vigo Vascular Plants
Trautvetteria 
caroliniensis

Carolina Tassel-rue G5 SX SX
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf
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IN Vigo Vascular Plants
Trifolium reflexum 
var. glabrum

Buffalo Clover G5T2T4QS1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_vigo.pdf

IN Warrick Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Asio flammeus Short-eared Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds
Botaurus 
lentiginosus

American Bittern G4 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Buteo lineatus Red-shouldered Hawk G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Circus cyaneus Northern Harrier G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Dendroica cerulea Cerulean Warbler G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

IN Warrick Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2 BGEPA SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds
Helmitheros 
vermivorus

Worm-eating Warbler G5 S3B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds
Ictinia 
mississippiensis

Mississippi Kite G5 S1B SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Ixobrychus exilis Least Bittern G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Lanius ludovicianus Loggerhead Shrike G4 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Birds Rallus limicola Virginia Rail G5 S3B SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

Table G-1: Illinois Basin - Page 53 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

IN Warrick Birds Tyto alba Barn Owl G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Mammals Lasiurus borealis Eastern Red Bat G5 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Mammals Lutra canadensis Northern River Otter G5 S4 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Mammals Lynx rufus Bobcat G5 S1 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Mammals Myotis sodalis
Indiana Bat or Social 
Myotis

G2 S1 LE SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Mammals Sylvilagus aquaticus Swamp Rabbit G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Molluscs Plethobasus cyphyus Sheepnose G3 S1 C SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Molluscs
Pleurobema 
cordatum

Ohio Pigtoe G4 S2 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S2 LT SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Reptiles Opheodrys aestivus Rough Green Snake G5 S3 SSC
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Bacopa rotundifolia Roundleaf Water-hyssop G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Carex bushii Bush's Sedge G4 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Carex socialis Social Sedge G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Catalpa speciosa Northern Catalpa G4? S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf
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IN Warrick Vascular Plants Clematis pitcheri Pitcher Leather-flower G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Dicliptera brachiata Wild Mudwort G5 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Didiplis diandra Water-purslane G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Eleocharis wolfii Wolf Spikerush G3G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Festuca paradoxa Cluster Fescue G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Hypericum 
denticulatum

Coppery St. John's-wort G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Iresine rhizomatosa Eastern Bloodleaf G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Nothoscordum 
bivalve

Crow-poison G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Orobanche riparia Bottomland Broomrape G5 S2 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Perideridia 
americana

Eastern Eulophus G4 S1 SE
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Poa wolfii Wolf Bluegrass G4 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Rudbeckia fulgida 
var. fulgida

Orange Coneflower G5T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Scutellaria parvula 
var. australis

Southern Skullcap G4T4? S2 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Stenanthium 
gramineum

Eastern Featherbells G4G5 S1 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants Styrax americanus American Snowbell G5 S3 WL
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf
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IN Warrick Vascular Plants Taxodium distichum Bald Cypress G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Thalictrum 
pubescens

Tall Meadowrue G5 S2 ST
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

IN Warrick Vascular Plants
Trachelospermum 
difforme

Climbing Dogbane G4G5 S2 SR
http://www.in.gov/dnr/naturepreser
ve/files/np_warrick.pdf

KY Christian Amphibians
Cryptobranchus 
alleganiensis 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Amphibians Hyla avivoca Birds-voiced Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Amphibians Hyla gratiosa Barking Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Anas clypeata Northern Shoveler G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Anas discors Blue-winged Teal G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Birds
Chondestes 
grammacus

Lark Sparrow G5 S2S3B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Christian Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B, S2S3N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Podilymbus podiceps Pied-billed Grebe G5 S1B, S4N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Thryomanes bewickii Bewick's Wren G5 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Birds Vireo bellii Bell's Vireo G5 S2S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Crustaceans Cambarus friaufi Hairy Crayfish G4 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Crustaceans
Orconectes 
pellucidus

Mammoth Cave Crayfish G4 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Fish
Etheostoma 
microlepidum

Smallscale Darter G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Fish
Etheostoma 
tecumsehi

Shawnee Darter G1 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Fish Lepomis miniatus Redspotted Sunfish G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Fish
Typhlichthys 
subterraneus

Southern Cavefish G3G4 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Insects Calephelis muticum Swamp Metalmark G3 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Insects Papaipema eryngii
Rattlesnake-master Borer 
Moth

G1G2 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Christian Insects
Satyrium favonius 
ontario

Northern Hairstreak G4T4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Mammals
Myotis 
austroriparius

Southeastern Myotis G3G4 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs Obovaria retusa Ring Pink G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs Pegias fabula Littlewing Pearlymussel G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs
Ptychobranchus 
subtentum

Fluted Kidneyshell G2 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Molluscs
Villosa 
vanuxemensis 
vanuxemensis

Mountain creekshell G4T4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

Table G-1: Illinois Basin - Page 60 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Christian Vascular Plants Agalinis auriculata Earleaf False Foxglove G3 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Baptisia australis 
var. minor

Blue Wild Indigo G5T5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Carex alata Broadwing Sedge G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Carex stipata var. 
maxima

Stalkgrain Sedge G5T5? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Delphinium 
carolinianum

Carolina Larkspur G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Draba cuneifolia
Wedge-leaf Whitlow-
grass

G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Echinodorus 
parvulus

Dwarf Burhead G3Q S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Vascular Plants Heteranthera limosa Blue Mud-plantain G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Hieracium 
longipilum

Hairy Hawkweed G4G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Christian Vascular Plants Lespedeza capitata Round-head Bush-clover G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Lespedeza stuevei Tall Bush-clover G4? S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Malvastrum 
hispidum

Hispid Falsemallow G3G5 S2? T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Muhlenbergia 
glabrifloris

Hair Grass G4? S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Oenothera linifolia Thread-leaf Sundrops G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Vascular Plants
Onosmodium 
hispidissimum

Hairy False Gromwell G4G5T4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Phacelia 
ranunculacea

Blue Scorpion-weed G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Rhynchosia 
tomentosa

Hairy Snoutbean G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants
Rudbeckia 
subtomentosa

Sweet Coneflower G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Schoenoplectus hallii Hall's Bulrush G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Silene regia Royal Catchfly G3 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Silphium laciniatum Compassplant G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf
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KY Christian Vascular Plants Trillium pusillum Least Trillium G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Christian Vascular Plants Zizaniopsis miliacea Southern Wild Rice G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/BB1AA160-0716-
4338-9ACD-
7012B441B465/0/Christian.pdf

KY Daviess Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds
Chondestes 
grammacus

Lark Sparrow G5 S2S3B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Daviess Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds Ixobrychus exilis Least Bittern G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds Podilymbus podiceps Pied-billed Grebe G5 S1B, S4N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
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State Status
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Priority

Citation (URL)

KY Daviess Birds Riparia riparia Bank Swallow G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds Thryomanes bewickii Bewick's Wren G5 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Fish Acipenser fulvescens Lake Sturgeon G3G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Fish Hybognathus hayi Cypress Minnow G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Fish Ictiobus niger Black Buffalo G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

Table G-1: Illinois Basin - Page 65 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Daviess Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Molluscs Plethobasus cyphyus Sheepnose G3 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Reptiles
Thamnophis sauritus 
sauritus

Eastern Ribbon Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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Citation (URL)

KY Daviess Vascular Plants Ptilimnium costatum
Eastern Mock Bishop's-
weed

G4? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Vascular Plants Ptilimnium nuttallii
Nuttall's Mock Bishop's-
weed

G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Daviess Vascular Plants
Ranunculus 
ambigens

Waterplantain Spearwort G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/E38B66DD-042A-
4FF6-90F1-
B61DE5EE2B42/0/Daviess.pdf

KY Henderson Amphibians Hyla avivoca Birds-voiced Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Amphibians Hyla cinerea Green Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Actitis macularius Spotted Sandpiper G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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KY Henderson Birds Ardea alba Great Egret G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Certhia americana Brown Creeper G5 S1S2B,S4S5N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Corvus ossifragus Fish Crow G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Henderson Birds Gallinula chloropus Common Moorhen G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Ixobrychus exilis Least Bittern G5 S2S3B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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Citation (URL)

KY Henderson Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S1S2B,S3S4N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds
Phalacrocorax 
auritus

Double-crested 
Cormorant

G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Rallus elegans King Rail G4 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Birds Riparia riparia Bank Swallow G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Fish Erimyzon sucetta Lake Chubsucker G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Fish Ictiobus niger Black Buffalo G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Insects
Nicrophorus 
americanus

American Burying Beetle G2G3 SX LE X

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

Table G-1: Illinois Basin - Page 69 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Henderson Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Henderson Insects Traverella lewisi A Leptophlebiid Mayfly G1G3 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Mammals Myotis sodalis Indiana Bat G2 S1S2 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Mammals Sorex cinereus Cinereus Shrew G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs
Epioblasma 
obliquata perobliqua 
obliquata

Catspaw G1T1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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KY Henderson Molluscs Epioblasma triquetra Snuffbox G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Lampsilis abrupta Pink Mucket G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Obovaria retusa Ring Pink G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Plethobasus cyphyus Sheepnose G3 S1 C E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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KY Henderson Molluscs Potamilus capax Fat Pocketbook G1G2 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Reptiles
Apalone mutica 
mutica

Midland Smooth 
Softshell

G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Reptiles
Farancia abacura 
reinwardtii

Western Mud Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Reptiles
Thamnophis sauritus 
sauritus

Eastern Ribbon Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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KY Henderson Vascular Plants
Bolboschoenus 
fluviatilis

River Bulrush G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants Echinodorus berteroi Burhead G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants
Hydrocotyle 
ranunculoides

Floating Pennywort G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Henderson Vascular Plants Nemophila aphylla
Small-flower Baby-blue-
eyes

G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants
Phacelia 
ranunculacea

Blue Scorpion-weed G4 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants Polymnia laevigata Tennessee Leafcup G3 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf
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KY Henderson Vascular Plants Pontederia cordata Pickerel-weed G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Henderson Vascular Plants
Sparganium 
eurycarpum

Large Bur-reed G5 S1? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/77C2507E-6A74-
4A70-8CE4-
783A4DC4FB3C/0/Henderson.pdf

KY Hopkins Amphibians Hyla avivoca Birds-voiced Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Amphibians
Rana areolata 
circulosa

Northern Crawfish Frog G4T4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Aimophila aestivalis Bachman's Sparrow G3 S1B SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds
Botaurus 
lentiginosus

American Bittern G4 SHB H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank
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Rank
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Status

State Status
State 
Priority

Citation (URL)

KY Hopkins Birds
Chondestes 
grammacus

Lark Sparrow G5 S2S3B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Circus cyaneus Northern Harrier G5 S1S2B, S4N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Hopkins Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Ixobrychus exilis Least Bittern G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Nyctanassa violacea
Yellow-crowned Night-
heron

G5 S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Pandion haliaetus Osprey G5 S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf
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State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Hopkins Birds Podilymbus podiceps Pied-billed Grebe G5 S1B, S4N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds Thryomanes bewickii Bewick's Wren G5 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Birds
Vermivora 
chrysoptera

Golden-winged Warbler G4 S2B SMC T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Fish Erimyzon sucetta Lake Chubsucker G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Fish
Etheostoma 
tecumsehi

Shawnee Darter G1 S2S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Fish Hybognathus hayi Cypress Minnow G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Fish Lepomis miniatus Redspotted Sunfish G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf
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Global 
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Rank

Federal 
Status
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Priority

Citation (URL)

KY Hopkins Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Hopkins Insects
Satyrium favonius 
ontario

Northern Hairstreak G4T4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Mammals
Myotis 
austroriparius

Southeastern Myotis G3G4 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Molluscs
Toxolasma 
texasiensis

Texas Lilliput G4 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Reptiles
Farancia abacura 
reinwardtii

Western Mud Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
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Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Hopkins Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Reptiles
Thamnophis sauritus 
sauritus

Eastern Ribbon Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants
Amsonia 
tabernaemontana 
var. gattingeri

Eastern Blue-star G5T2Q S2? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants
Carex stipata var. 
maxima

Stalkgrain Sedge G5T5? SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Carya aquatica Water Hickory G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Didiplis diandra Water-purslane G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Gleditsia aquatica Water Locust G5 S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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Priority

Citation (URL)

KY Hopkins Vascular Plants Lespedeza stuevei Tall Bush-clover G4? S3? S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Limnobium spongia American Frog's-bit G4 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Muhlenbergia bushii Bush's Muhly G5 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants
Muhlenbergia 
glabrifloris

Hair Grass G4? S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Ptilimnium costatum
Eastern Mock Bishop's-
weed

G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Hopkins Vascular Plants Trifolium reflexum Buffalo Clover G3G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/AD47DBBC-2E70-
43FD-A9C7-
7AECFE11B912/0/Hopkins.pdf

KY Muhlenberg Amphibians
Cryptobranchus 
alleganiensis  
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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State Status
State 
Priority

Citation (URL)

KY Muhlenberg Amphibians Hyla avivoca Birds-voiced Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Amphibians Hyla cinerea Green Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Amphibians
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Ardea alba Great Egret G5 S1B E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Asio flammeus Short-eared Owl G5 S1B, S2N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Asio otus Long-eared Owl G5 S1B, S1S2N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
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State 
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State Status
State 
Priority

Citation (URL)

KY Muhlenberg Birds
Botaurus 
lentiginosus

American Bittern G4 SHB H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds
Chondestes 
grammacus

Lark Sparrow G5 S2S3B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Circus cyaneus Northern Harrier G5 S1S2B,S4N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Cistothorus platensis Sedge Wren G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Muhlenberg Birds Gallinula chloropus Common Moorhen G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S2B, S2S3BGEPA T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Ixobrychus exilis Least Bittern G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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State Status
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Priority

Citation (URL)

KY Muhlenberg Birds Pandion haliaetus Osprey G5 S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Riparia riparia Bank Swallow G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Tyto alba Barn Owl G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Birds Vireo bellii Bell's Vireo G5 S2S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Crustaceans Orconectes ronaldi A Crayfish G3 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Fish Erimyzon sucetta Lake Chubsucker G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Fish Hybopsis amnis Pallid Shiner G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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State 
Priority

Citation (URL)

KY Muhlenberg Fish
Ichthyomyzon 
castaneus

Chestnut Lamprey G5 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Fish Lepomis miniatus Redspotted Sunfish G4 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Insects Poanes viator Broad-winged Skipper G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Muhlenberg Insects Stylurus notatus Elusive Clubtail G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Mammals
Myotis 
austroriparius

Southeastern Myotis G3G4 S1S2 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Mammals Myotis grisescens Gray Myotis G3 S2 LE T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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Citation (URL)

KY Muhlenberg Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs
Epioblasma 
obliquata perobliqua 
obliquata

Catspaw G1T1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Molluscs Toxolasma lividus Purple Lilliput G2 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank
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Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Muhlenberg Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Reptiles
Thamnophis sauritus 
sauritus

Eastern Ribbon Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants
Amsonia 
tabernaemontana 
var. gattingeri

Eastern Blue-star G5T3Q S2? E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants Carya aquatica Water Hickory G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants Didiplis diandra Water-purslane G5 S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants
Dodecatheon 
frenchii

French's Shooting Star G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/
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Federal 
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Citation (URL)

KY Muhlenberg Vascular Plants
Muhlenbergia 
glabrifloris

Hair Grass G4? S2S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants
Trepocarpus 
aethusae

Trepocarpus G4G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants Trifolium reflexum Buffalo Clover G3G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Muhlenberg Vascular Plants Zizaniopsis miliacea Southern Wild Rice G5 S1S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/FB6317F0-A483-
4871-8D95-
F02E122C7D2D/0/Muhlenberg.pdf

KY Ohio Amphibians
Cryptobranchus 
alleganiensis

Eastern Hellbender G3G4T3TS3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Amphibians Hyla avivoca Birds-voiced Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Amphibians Hyla cinerea Green Treefrog G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Ohio Birds Accipiter striatus Sharp-shinned Hawk G5 S3B,S4N S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds
Ammodramus 
henslowii

Henslow's Sparrow G4 S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds Asio flammeus Short-eared Owl G5 S1B, S2N E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds Circus cyaneus Northern Harrier G5 S1S2B, S4N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

KY Ohio Birds Gallinula chloropus Common Moorhen G5 S1S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S1S2B, S3S4N T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds Pandion haliaetus Osprey G5 S2B T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY Ohio Birds Riparia riparia Bank Swallow G5 S3B S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Birds Vireo bellii Bell's Vireo G5 S2S3B SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Fish Erimyzon sucetta Lake Chubsucker G5 S2 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Fish Hybopsis amnis Pallid Shiner G4 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Fish
Ichthyomyzon 
castaneus

Chestnut Lamprey G4 S2 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Insects
Pseudanophthalmus 
frigidus

Icebox Cave Beetle G1 S1 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/EC76135C-2BC8-
43C9-BD56-
50D77C7D1B11/0/Bell.pdf

KY Ohio Mammals Nycticeius humeralis Evening Bat G5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

Table G-1: Illinois Basin - Page 88 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
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Citation (URL)

KY Ohio Molluscs Cyprogenia stegaria Fanshell G1Q S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs
Epioblasma 
obliquata perobliqua 
obliquata

Catspaw G1T1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs
Fusconaia 
subrotunda

Longsolid G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs Lampsilis ovata Pocketbook G5 S1 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs Lioplax sulculosa Furrowed Lioplax G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs
Plethobasus 
cooperianus

Orangefoot Pimpleback G1 S1 LE S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs Pleurobema plenum Rough Pigtoe G1 S1 LE E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

Table G-1: Illinois Basin - Page 89 of 96



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank
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Priority

Citation (URL)

KY Ohio Molluscs Pleurobema rubrum Pyramid Pigtoe G2G3 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs
Quadrula cylindrica 
cylindrica

Rabbitsfoot G3G4T3 S2 C T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs Toxolasma lividus Purple Lilliput G2 S1 SMC E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Molluscs Villosa lienosa Little Spectaclecase G5 S3S4 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Reptiles
Nerodia 
erythrogaster 
neglecta

Copperbelly Water Snake G5T3 S3 SMC S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Reptiles
Thamnophis sauritus 
sauritus

Eastern Ribbon Snake G5T5 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Vascular Plants Carya aquatica Water Hickory G5 S2S3 T

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf
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Citation (URL)

KY Ohio Vascular Plants
Chelone obliqua var. 
speciosa

Rose Turtlehead G4G3 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Vascular Plants
Leavenworthia 
exigua laciniata

Kentucky glade cress C http://www.fws.gov/endangered/

KY Ohio Vascular Plants Ptilimnium costatum
Eastern Mock Bishop's-
weed

G4 SH H

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Vascular Plants
Ranunculus 
ambigens

Waterplantain Spearwort G4 S3 S

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY Ohio Vascular Plants Trifolium reflexum Buffalo Clover G3G4 S1S2 E

http://www.naturepreserves.ky.gov/
NR/rdonlyres/8E9F6B6A-E0EF-
4811-B1C1-
562C90DE7BF8/0/Ohio.pdf

KY
Union Amphibians Hyla avivoca Bird-voiced Treefrog G5 S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Amphibians Hyla cinerea Green Treefrog G5 S3 S

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds

Sterna antillarum 
athalassos Interior least tern G4T2Q S2B LE

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Aimophila aestivalis Bachman's Sparrow G3 S1B E/SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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Citation (URL)

KY
Union Birds Anas discors Blue-winged Teal G5 S1/S2B T

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Ardea alba Great Egret G5  S1B E 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Certhia americana Brown Creeper G5

S1S2B/S
4S5N E

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Cistothorus platensis Sedge Wren G5 S3B S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Corvus ossifragus Fish Crow G5  S3B S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Fulica americana American Coot G5 S1B E 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Gallinula chloropus Common Moorhen G5 S1/S2B  T 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds 

Haliaeetus 
leucocephalus Bald Eagle G5

S2B/S2S
3N T/Delisted 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds 

Ictinia 
mississippiensis Mississippi Kite G5 S2B S

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Ixobrychus exilis Least Bittern G5  S1/S2B T 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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Citation (URL)

KY
Union Birds 

Lophodytes 
cucullatus Hooded Merganser G5

S1S2B/S
3S4N T  

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Nyctanassa violacea 

Yellow-crowned Night-
heron G5  S2B T

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Podilymbus podiceps Pied-billed Grebe G5 S1B/S4N E 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Riparia riparia Bank Swallow G5  S3B S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Birds Vireo bellii Bell's Vireo G5   S2S3B S/SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Fishes Acipenser fulvescens Lake Sturgeon G3/G4 S1 E/SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Fishes Ictiobus niger Black Buffalo G5 S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Invertebrates Gomphus hybridus Cocoa Clubtail G4 S1 E 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Invertebrates Lithasia armigera Armored Rocksnail G3/G4 S3/S4 S / SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Invertebrates

Webbhelix 
multilineata Striped Whitelip G5 S1/S2 T 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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Citation (URL)

KY
Union Mammals Myotis sodalis Indiana bat G2 S1S2 LE 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Mammals Nycticeius humeralis Evening Bat G5 S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Mammals Sorex cinereus Cinereus Shrew  G5  S3 S

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Mussels Plethobasus cyphyus Sheepnose G3 S1 C

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Mussels 

Toxolasma 
texasiensis Texas Lilliput G4 S1 E 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Plants  Armoracia lacustris Lakecress G4 S1/S2 T

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Plants Phaeophyscia leana Lea's Bog Lichen G2 S1 E

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Plants Silene ovata Ovate Catchfly G3 S1 E /SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Reptiles 

Apalone mutica 
mutica 

Midland Smooth 
Softshell G5/T5 S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Union Reptiles 

Nerodia 
erythrogaster 
neglecta Copperbelly Water Snake G5/T3 S3 S/SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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KY
Webster Amphibians 

Rana areolata 
circulosa Northern Crawfish Frog G4T4 S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Webster Birds 

Ammodramus 
henslowii Henslow's Sparrow G4 S3B S/SOMC 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Webster Birds Cistothorus platensis Sedge Wren G5  S3B S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Webster Birds 

Falco peregrinus 
tundrius Arctic Peregrine Falcon Recovery

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=21233

KY
Webster Birds 

Haliaeetus 
leucocephalus Bald Eagle BGEPA

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=21233

KY
Webster Insects Euphyes dukesi Dukes' Skipper G3 S1 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Webster Insects

Pseudanophthalmus 
frigidus Icebox Cave Beetle C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=21233

KY
Webster Reptiles 

Nerodia 
erythrogaster 
neglecta Copperbelly Water Snake G5T3 S3 S/SOMC

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf

KY
Webster Vascular Plants

Leavenworthia 
exigua laciniata Kentucky glade Cress C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=21233

KY
Webster Vascular Plants

Muhlenbergia 
glabrifloris Hair Grass G4 S2S3 S 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Illinois Basin
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

KY
Webster Vascular Plants Ptilimnium costatum 

Eastern Mock Bishop's-
weed G4 SH H 

http://naturepreserves.ky.gov/pubs/
publications/KSNPC_countylisthabi
tat.pdf
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Adams Amphibians Rana pipiens Northern Leopard Frog -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds Athene cunicularia Burrowing Owl G4 S4B Threatened http://ndis.nrel.colostate.edu/

CO Adams Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Charadrius 
alexandrinus 

Western Snowy Plover -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Charadrius melodus 
circumcinctus 

Piping Plover -- -- LT Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Charadrius 
montanus 

Mountain Plover G2 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Coccyzus 
americanus 

Western Yellow-billed 
Cuckoo

-- -- C 
Species of 
Concern

1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds Egretta thula Snowy Egret G5 S2B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Birds
Empidonax traillii 
extimus 

Southwestern Willow 
Flycatcher 

G5 S4 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds
Falco peregrinus 
anatum 

American Peregrine 
Falcon

G4T4 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

CO Adams Birds Grus americana Whooping Crane -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Adams Birds
Grus canadensis 
tabida 

Greater Sandhill Crane G5T4 S2B,S4N
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Haliaeetus 
leucocephalus 

Bald Eagle G5 S1B,S3N BGEPA Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds
Numenius 
americanus 

Long-Billed Curlew G5 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds Sterna antillarum Least Tern -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds
Strix occidentalis 
lucida 

Mexican Spotted Owl -- -- LT Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Birds
Tympanuchus 
phasianellus 
columbianus

Columbian sharp-tailed 
Grouse

G4T3 S2
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Birds
Tympanuchus 
phasianellus jamesii 

Plains Sharp-Tailed 
Grouse 

-- -- Endangered http://ndis.nrel.colostate.edu/

CO Adams Fish
Hybognathus 
placitus 

Plains Minnow   G4 SH Endangered http://ndis.nrel.colostate.edu/

CO Adams Fish Luxilus cornutus Common shiner -- -- Threatened http://ndis.nrel.colostate.edu/

CO Adams Fish
Phenacobius 
mirabilis 

Suckermouth Minnow   -- -- Endangered http://ndis.nrel.colostate.edu/

CO Adams Fish Phoxinus eos Northern Redbelly Dace   -- -- Endangered http://ndis.nrel.colostate.edu/

CO Adams Fish
Scaphirhynchus 
albus

Pallid Sturgeon -- -- LE --
http://www.fws.gov/mountain-
prairie/co.html
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Adams Insects
Euphilotes rita 
coloradensis

Colorado Blue
G3G4T2
T3

S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Insects Hesperia ottoe Ottoe Skipper G3G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Mammals
Cynomys 
ludovicianus 

Black-tailed Prairie Dog -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Mammals Vulpes velox Swift fox -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Mammals
Zapus hudsonius 
preblei 

Preble's Meadow 
Jumping Mouse

G5T2 S1 LT Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Adams Reptiles
Crotalus viridis 
concolor 

Midget faded rattlesnake -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Reptiles Thamnophis sirtalis Common garter snake -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Adams Vascular Plants
Asclepias uncialis 
ssp. uncialis

dwarf milkweed
G3G4T2
T3

S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Vascular Plants
Asclepias uncialis 
ssp. uncialis

dwarf milkweed
G3G4T2
T3

S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Vascular Plants
Schoenoplectus 
saximontanus

Rocky Mountain bulrush G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Adams Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT
Species of 
Concern

http://www.fws.gov/endangered/

CO Adams Vascular Plants Viola pedatifida prairie violet G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Amphibians Bufo boreas boreas Boreal Toad G4T1Q S1 Endangered http://ndis.nrel.colostate.edu/

CO Moffat Amphibians Spea intermontana Great Basin Spadefoot G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Birds Athene cunicularia Burrowing Owl G4 S4B Threatened http://ndis.nrel.colostate.edu/

CO Moffat Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Centrocercus 
urophasianus 

Greater Sage Grouse G4 S4 LE
Species of 
Concern

1. http://www.fws.gov/mountain-
prairie/species/birds/sagegrouse/
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Charadrius 
montanus 

Mountain Plover G2 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Coccyzus 
americanus 

Western Yellow-billed 
Cuckoo

-- -- C 
Species of 
Concern

1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Empidonax traillii 
extimus 

Southwestern Willow 
Flycatcher 

G5 S4 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Falco peregrinus 
anatum 

American Peregrine 
Falcon

G4T4 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

CO Moffat Birds Grus americana Whooping Crane -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Birds
Grus canadensis 
tabida 

Greater Sandhill Crane G5T4 S2B,S4N
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Haliaeetus 
leucocephalus 

Bald Eagle G5 S1B,S3N BGEPA Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Birds
Numenius 
americanus 

Long-Billed Curlew G5 S2B
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Strix occidentalis 
lucida 

Mexican Spotted Owl -- -- LT Threatened http://www.fws.gov/endangered/

CO Moffat Birds
Tympanuchus 
phasianellus 
columbianus

Columbian sharp-tailed 
Grouse

G4T3 S2
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Birds
Tympanuchus 
phasianellus jamesii 

Plains Sharp-Tailed 
Grouse 

-- -- Endangered http://ndis.nrel.colostate.edu/

CO Moffat Birds Vireo vicinior Grey Vireo G4 S2B --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Fish
Catostomus 
playtrhynchus 

Mountain Sucker G5 S2
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila cypha Humpback Chub G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila elegans Bonytail -- -- LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish Gila robusta Roundtail Chub G3 S2
Species of 
Concern

1. 
http://www.cnhp.colostate.edu/dow
nload/list.asp
2. http://ndis.nrel.colostate.edu/

CO Moffat Fish
Oncorhynchus clarki 
pleuriticus 

Colorado River Cutthroat 
Trout 

-- --
Species of 
Concern

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE Threatened
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Fish Xyrauchen texanus Razorback Sucker G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Insects
Cicindela scutellaris 
yampae

A Tiger Beetle G5T1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Corynorhinus 
townsendii 
pallescens

Townsend's big-eared bat 
(pale ssp)

G4T4 S2
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Mammals Cynomys leucurus White-tailed Prairie Dog G4 S4 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Dipodomys ordii 
priscus

Ord's Kangaroo Rat 
Subsp

G5T4T5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals Euderma maculatum Spotted Bat G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals Gulo gulo Wolverine -- -- Endangered http://ndis.nrel.colostate.edu/

CO Moffat Mammals Lontra canadensis River otter -- -- Threatened http://ndis.nrel.colostate.edu/

CO Moffat Mammals Lynx canadensis Canada Lynx -- -- LT Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Mammals Mustela nigripes Black-Footed Ferret G1 S1 LE Endangered
1. http://www.fws.gov/mountain-
prairie/co.html
2. http://ndis.nrel.colostate.edu/

CO Moffat Mammals Neotamias dorsalis Cliff Chipmunk G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals
Perognathus 
fasciatus

Olive-backed Pocket 
Mouse

G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Mammals Perognathus parvus
Great Basin Pocket 
Mouse

G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Mammals
Thomomys talpoides 
macrotis

Northern pocket gopher 
(macrotis ssp)

-- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Mammals Vulpes macrotis Kit Fox -- -- Endangered http://ndis.nrel.colostate.edu/

CO Moffat Molluscs Ferrissia walkeri Cloche Ancylid G4G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Molluscs Valvata sincera Mossy Valvata G5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Reptiles
Coluber constrictor 
mormon

Western Yellowbelly 
Racer

G5T5 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Reptiles
Crotalus viridis 
concolor 

Midget faded rattlesnake -- --
Species of 
Concern

http://ndis.nrel.colostate.edu/

CO Moffat Vascular Plants
Adiantum capillus-
veneris

southern maiden-hair G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Anticlea vaginatus alcove death camas G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Astragalus detritalis debris milkvetch G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
duchesnensis

Duchesne milkvetch G3 S1S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Astragalus jejunus starveling milkvetch G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
lonchocarpus var. 
hamiltonii

Hamilton milkvetch G1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
nelsonianus

Nelson milkvetch G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Astragalus 
wetherillii

Wetherill's milkvetch G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Vascular Plants
Boechera 
fernaldiana

park rockcress G3G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Bolophyta ligulata ligulate feverfew G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Cirsium ownbeyi Ownbey's thistle G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Cymopterus 
duchesnensis

Uinta Basin spring-
parsley

G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Cystopteris utahensis Utah bladderfern G3? S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Draba oligosperma woods draba G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Epipactis gigantea helleborine G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Erigeron wilkenii Wilken fleabane G1 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Eriogonum acaule
single-stemmed wild 
buckwheat

G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
ephedroides

ephedra buckwheat G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Eriogonum saurinum Dinosaur buckwheat G4T3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
tumulosum

woodside buckwheat G3Q S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Eriogonum 
viridulum

Duchesne buckwheat G4Q S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Fritillaria pudica yellow bell G5 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Juncus bryoides minute rush G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Vascular Plants Lepidium crenatum Alkaline pepperwort G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Lewisia rediviva bitterroot G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Limnorchis 
zothecina

alcove bog orchid G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Nuttallia multicaulis many-stem stickleaf G3 S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oenothera 
acutissima

narrow-leaf evening 
primrose

G2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Oreocarya breviflora short-flower cryptanth G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oreocarya 
caespitosa

Caespitose cat's-eye G4 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Oreocarya rollinsii Rollins' cat's-eye G3 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Oxytropis besseyi 
var. obnapiformis

Bessey locoweed G5T2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Pellaea breweri Brewer's cliff-brake G5 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Pellaea suksdorfiana smooth cliff-brake G5T4? S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Penstemon acaulis 
var. yampaensis

Yampa beardtongue G3Q S3 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Penstemon gibbensii Gibben's beardtongue G1G2 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Penstemon scariosus 
var. cyanomontanus

plateau penstemon G4T2 S2 --
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Moffat Vascular Plants
Sphaeromeria 
argentea

Nuttall's false-sagebrush G3G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants
Sphaeromeria 
capitata

rock-tansy G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Spiranthes diluvialis Ute ladies' tresses G2G3 S2 LE --
http://www.fws.gov/mountain-
prairie/co.html

CO Moffat Vascular Plants Townsendia strigosa strigose Easter-daisy G4 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Moffat Vascular Plants Trifolium andinum mountain clover G3 S1 --
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Amphibians Bufo boreas pop. 1

Boreal Toad (Southern 
Rocky Mountain 
Population) G4T1Q S1 SE

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Amphibians Spea intermontana Great Basin Spadefoot G5 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Aegolius funereus Boreal Owl G5 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Amphispiza belli Sage Sparrow G5 S3B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Anthus spragueii Sprague's pipit C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds Bucephala islandica Barrow's Goldeneye G5 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Buteo regalis Ferruginous Hawk G4 S3B,S4N SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Centrocercus 
urophasianus Sage Grouse G4 S4 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

Table G-1: Northern Rocky Mtns and Great Plains - Page 10 of 63



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Birds
Centrocercus 
urophasianus Sage Grouse G4 S4 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Charadrius 
montanus Mountain plover PT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds
Coccyzus 
americanus Yellow-billed Cuckoo C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Birds Cypseloides niger Black Swift G4 S3B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Grus canadensis 
tabida Greater Sandhill Crane G5T4 S2B,S4N SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S1B,S3N ST

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Melanerpes lewis Lewis's Woodpecker G4 S4
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Plegadis chihi White-faced Ibis G5 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Birds Vireo vicinior Gray Vireo G4 S2B
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Gila robusta Roundtail Chub G3 S2 SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Gila robusta Roundtail Chub G3 S2 SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fish Ptychocheilus lucius Colorado Pikeminnow G1 S1 LE, XN ST
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Fish Xyrauchen texanus Razorback Sucker G1 S1 LE SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Fishes Gila cypha Humpback chub LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Gila elegans Bonytail chub LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Ptychocheilus lucius Colorado pikeminnow LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Fishes Xyrauchen texanus Razorback sucker LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Insects
Boloria improba 
acrocnema

Uncompahgre fritillary 
butterfly LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals

Corynorhinus 
townsendii 
pallescens

Townsend's Big-eared 
Bat Subsp G4T4 S2 SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Cynomys gunnisoni Gunnison's prairie dog C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals Cynomys leucurus White-tailed Prairie Dog G4 S4
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Gulo gulo Wolverine G4 S1 SE
http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Mammals Lynx canadensis Lynx G5 S1 LT SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Lynx canadensis Canada Lynx LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mammals Mustela nigripes Black-footed Ferret G1 S1 LE, XN SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Mammals Mustela nigripes Black-footed ferret LE

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Mollusks Valvata sincera Mossy Valvata G5 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Reptiles
Coluber constrictor 
mormon

Western Yellowbelly 
Racer G5T5 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Artemisia pygmaea pygmy sagebrush G4 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Astragalus detritalis debris milkvetch G3 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Astragalus 
duchesnensis Duchesne milkvetch G3 S1S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Carex diandra lesser panicled sedge G5 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Ceanothus martinii Utah mountain lilac G4 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Cryptantha 
caespitosa Caespitose cat's-eye G4 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Cryptantha rollinsii Rollins' cat's-eye G3 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Cymopterus 
duchesnensis

Uinta Basin spring-
parsley G3 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Vascular Plants
Eriogonum 
ephedroides ephedra buckwheat G3 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Festuca dasyclada Utah fescue G3 S3
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Gentianella tortuosa Utah gentian G3? S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Gilia stenothyrsa narrow-stem gilia G3 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lepidium crenatum Alkaline pepperwort G2 S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lesquerella congesta Dudley Bluffs bladderpod G1 S1 LT
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Lesquerella congesta Dudley Bluffs bladderpod LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Vascular Plants
Lesquerella 
parviflora Piceance bladderpod G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Liatris ligulistylis gay-feather G5? S1S2
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Listera 
convallarioides broad-leaved twayblade G5 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants

Lomatium 
foeniculaceum ssp. 
macdougalii desert-parsley G5T4T5 S1

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Mentzelia 
multicaulis many-stem stickleaf G3 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Monardella 
odoratissima mountain wild mint G4G5 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Oxytropis besseyi 
var. obnapiformis Bessey locoweed G5T2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Rio Blanco Vascular Plants Oxytropis parryi Parry's crazy-weed G5 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Parthenium 
ligulatum ligulate feverfew G3 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Penstemon fremontii 
var. glabrescens Fremont's beardtongue G3G4T2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Penstemon grahamii Graham beardtongue G2 S1
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Penstemon scariosus 
albifluvis White River beardtongue C

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Vascular Plants
Penstemon scariosus 
var. albifluvis White River penstemon G4T1 S1 C

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Physaria obcordata Dudley Bluffs twinpod G1G2 S1S2 LT
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants Physaria obcordata Dudley Bluffs twinpod LT

http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=08103

CO Rio Blanco Vascular Plants

Sullivantia 
hapemanii var. 
purpusii

Hanging Garden 
sullivantia G3T3 S3

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Thalictrum 
heliophilum sun-loving meadowrue G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Rio Blanco Vascular Plants
Thalictrum 
heliophilum sun-loving meadowrue G2 S2

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Routt Amphibians Bufo boreas pop. 1

Boreal Toad (Southern 
Rocky Mountain 
Population) G4T1Q S1 - SE

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Routt Birds Aegolius funereus Boreal Owl G5 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds Amphispiza belli Sage Sparrow G5 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds Cypseloides niger Black Swift G4 S3B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds
Falco peregrinus 
anatum

American Peregrine 
Falcon G4T4 S2B - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds
Grus canadensis 
tabida Greater Sandhill Crane G5T4 S2B,S4N - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S1B,S3N - ST

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds Melanerpes lewis Lewis's Woodpecker G4 S4 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds Seiurus aurocapilla Ovenbird G5 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Routt Birds

Tympanuchus 
phasianellus 
columbianus

Columbian Sharp-tailed 
Grouse G4T3 S2 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Birds Vireo vicinior Gray Vireo G4 S2B - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Fish Gila robusta Roundtail Chub G3 S2 - SC
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Fish
Oncorhynchus 
clarkii pleuriticus

Colorado River Cutthroat 
Trout G4T3 S3 - SC

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Routt Fish
Prosopium 
williamsoni Mountain Whitefish G5 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Mammals Gulo gulo Wolverine G4 S1 - SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Mammals Lynx canadensis Lynx G5 S1 LT SE
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Botrychium 
multifidum leathery grape fern G5 S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Carex diandra lesser panicled sedge G5 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Carex stenoptila small-winged sedge G2 S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Iliamna crandallii Crandall's wild-hollyhock GHQ SH - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Iliamna grandiflora
large-flower globe-
mallow G3?Q S1 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO
Routt Plants

Ipomopsis aggregata 
ssp. weberi Rabbit Ears gilia G5T2 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Liatris ligulistylis gay-feather G5? S1S2 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Listera 
convallarioides broad-leaved twayblade G5 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Lomatium bicolor 
var. leptocarpum Oregon biscuitroot G4T3T4 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Mentzelia 
multicaulis many-stem stickleaf G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Penstemon 
harringtonii Harrington beardtongue G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

CO Routt Plants
Penstemon 
harringtonii Harrington beardtongue G3 S3 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants
Rhododendron 
albiflorum white-flowered azalea G4 S2 - -

http://www.cnhp.colostate.edu/dow
nload/list.asp

CO Routt Plants Salix serissima autumn willow G4 S1 - -
http://www.cnhp.colostate.edu/dow
nload/list.asp

MT Big Horn Amphibians Rana pipiens Northern Leopard Frog G5 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Amphibians Spea bombifrons Plains Spadefoot G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Ammodramus 
savannarum

Grasshopper Sparrow G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Aquila chrysaetos Golden Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Ardea herodias Great Blue Heron G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Asio flammeus Short-eared Owl G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Athene cunicularia Burrowing Owl G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Buteo swainsoni Swainson's Hawk G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Calcarius ornatus
Chestnut-collared 
Longspur

G5 S2B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Carpodacus cassinii Cassin's Finch G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Catharus fuscescens Veery G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Centrocercus 
urophasianus

Greater Sage-Grouse G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Big Horn Birds Certhia americana Brown Creeper G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

MT Big Horn Birds
Coccyzus 
americanus

Yellow-billed Cuckoo G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Coccyzus 
erythropthalmus

Black-billed Cuckoo G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Dolichonyx 
oryzivorus

Bobolink G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Falco peregrinus Peregrine Falcon G4 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

MT Big Horn Birds
Gymnorhinus 
cyanocephalus

Pinyon Jay G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Lanius ludovicianus Loggerhead Shrike G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Megascops asio Eastern Screech-Owl G5 S3S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Melanerpes lewis Lewis's Woodpecker G4 S2B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Nucifraga 
columbiana

Clark's Nutcracker G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Numenius 
americanus

Long-billed Curlew G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Big Horn Birds
Oreoscoptes 
montanus

Sage Thrasher G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Phalaenoptilus 
nuttallii

Common Poorwill G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Sialia sialis Eastern BlueBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Spiza americana Dickcissel G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Spizella breweri Brewer's Sparrow G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds
Tympanuchus 
phasianellus

Sharp-tailed Grouse G4 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Tyrannus vociferans Cassin's KingBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Birds Vireo plumbeus Plumbeous Vireo G5 S3S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Crustaceans Oreohelix pygmaea Pygmy Mountainsnail G1 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Fish
Oncorhynchus 
clarkii bouvieri

Yellowstone Cutthroat 
Trout

G4T2 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Fish Sander canadensis Sauger G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Insects Aeshna constricta Lance-tipped Darner G5 S1S3
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Insects
Coenagrion 
angulatum

Prairie Bluet G5 S1S3
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Insects
Rhionaeschna 
multicolor

Blue-eyed Darner G5 S2S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Antrozous pallidus Pallid Bat G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Big Horn Mammals
Corynorhinus 
townsendii

Townsend's Big-eared 
Bat

G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals
Cynomys 
ludovicianus

Black-tailed Prairie Dog G4 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Euderma maculatum Spotted Bat G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Myotis thysanodes Fringed Myotis G4G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Sorex haydeni Hayden's Shrew G4 S3S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Sorex merriami Merriam's Shrew G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Sorex preblei Preble's Shrew G4 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Spilogale gracilis Western Spotted Skunk G5 S1S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Mammals Zapus hudsonius Meadow Jumping Mouse G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Reptiles Apalone spinifera Spiny Softshell G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Reptiles Chelydra serpentina Snapping Turtle G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Reptiles Heterodon nasicus
Western Hog-nosed 
Snake

G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Reptiles
Lampropeltis 
triangulum

Milksnake G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Reptiles
Phrynosoma 
hernandesi

Greater Short-horned 
Lizard

G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Big Horn Reptiles Sceloporus graciosus
Common Sagebrush 
Lizard

G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Big Horn Vascular Plants Astragalus aretioides Sweetwater Milkvetch G4 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Astragalus barrii Barr's Milkvetch G3 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Carex gravida Pregnant Sedge G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Cleome lutea Yellow Beeplant G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Dalea enneandra Nine-anther prairie clover G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Erigeron allocotus Big Horn Fleabane G3 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants
Eupatorium 
maculatum

Spotted Joepye-weed G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Grayia spinosa Spiny Hopsage G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Ipomoea leptophylla Bush morning-glory G3G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Lomatium nuttallii Nuttall Desert-parsley G3 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Phlox andicola Plains Phlox G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants
Physaria 
didymocarpa var. 
lanata

Woolly Twinpod G5T2 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Rorippa calycina
Persistent-sepal Yellow-
cress

G3 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Big Horn Vascular Plants Senecio eremophilus Desert Groundsel G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants
Sphaeromeria 
capitata

Rock-tansy G3 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants
Sphenopholis 
intermedia

Slender Wedgegrass G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Stipa lettermanii Letterman's Needlegrass G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants
Sullivantia 
hapemanii

Wyoming Sullivantia G3 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Big Horn Vascular Plants Viburnum lentago Nannyberry G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Amphibians Bufo cognatus Great Plains Toad G5 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Amphibians Spea bombifrons Plains Spadefoot G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Ammodramus bairdii Baird's Sparrow G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Ammodramus 
savannarum

Grasshopper Sparrow G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Anthus spragueii Sprague's Sparrow G4 S3B C
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Aquila chrysaetos Golden Eagle G5 S3 BGEPA
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Ardea herodias Great Blue Heron G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Asio flammeus Short-eared Owl G5 S4

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Athene cunicularia Burrowing Owl G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Cascade Birds
Botaurus 
lentiginosus

American Bittern G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Bucephala islandica Barrow's Goldeneye G5 S4

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Buteo regalis Ferruginous Hawk G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Buteo swainsoni Swainson's Hawk G5 S4B

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Calcarius ornatus
Chestnut-collared 
Longspur

G5 S2B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Carpodacus cassinii Cassin's Finch G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Catharus fuscescens Veery G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Certhia americana Brown Creeper G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Chlidonias niger Black Tern G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Coccyzus 
erythropthalmus

Black-billed Cuckoo G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Dolichonyx 
oryzivorus

Bobolink G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Dryocopus pileatus Pileated Woodpecker G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Falco peregrinus Peregrine Falcon G4 S3 DM
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S3 BGEPA
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Himantopus 
mexicanus

Black-necked Stilt G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Cascade Birds Lanius ludovicianus Loggerhead Shrike G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Leucophaeus 
pipixcan

Franklin's Gull G4G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Leucosticte atrata Black Rosy-Finch G4 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Leucosticte 
tephrocotis

Gray-Crowned Rosy-
Finch

G5 S2B,S5N
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Megascops 
kennicottii

Western Screech-Owl G5 S3S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Nucifraga 
columbiana

Clark's Nutcracker G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Numenius 
americanus

Long-Billed Curlew G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Nycticorax 
nycticorax

Black-crowned Night-
heron

G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Plegadis chihi White-faced Ibis G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Podiceps auritus Horned Grebe G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Rhynchophanes 
mccownii

McCown's Longspur G4 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Seiurus aurocapilla Ovenbird G5 S4B

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Sialia sialis Eastern Bluebird G5 S4B

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds Sterna fosteri Foster's Tern G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Cascade Birds Sterna hirundo Common Tern G5 S3B
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Surnia ulula Northern Hawk Owl G5 S4

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Troglodytes 
troglodytes

Winter Wren G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Birds
Tympanuchus 
phasianellus

Sharp-tailed Grouse G4 S1,S4
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish Cycleptus elongatus Blue Sucker G3G4 S2S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish
Hybognathus 
hankinsoni

Brassy Minnow G5 S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish Macrhybopsis meeki Sicklefin Chub G3 S2S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish
Oncorhynchus 
clarkii lewisi

Westslope Cutthroat 
Trout

G4T3 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish
Phoxinus eoa x P. 
neogaeus

Northern Redbelly Dace x 
Finescale Dace

GNA S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish Phoxinus eos Northern Redbelly Dace   G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish Sander canadensis Sauger G5 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Fish Thymallus arcticus Arctic Grayling G5 S1 C
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Insects
Agapetus montanus An Agapetus Caddisfly G3 S3

PSOC
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Insects Caenis youngi A Mayfly G4 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Insects Euphydryas gillettii Gillette's Checkerspot G2G3 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Cascade Insects
Rhionaeschna 
californica

California Darner G5 S3S5
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Insects
Rhionaeschna 
multicolor

Blue-eyed Darner G5 S2S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals
Canis lupus Gray Wolf G4 S4

LE, XN
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals
Corynorhinus 
townsendii

Townsed's big-eared Bat G4 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals
Cynomys 
ludovicianus

Black-tailed Prairie Dog G4 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals Euderma maculatum Spotted Bat G4 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals Gulo gulo Wolverine G4 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals Lynx canadensis Canada Lynx G5 S3 LT
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals Myotis thysanodes Fringed Myotis G4G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Mammals Sorex merriami Merriam's Shrew G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/

MT Cascade Molluscs Margaritifera falcata Western Pearlshell G4G5 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Cascade Reptiles Heterodon nasicus Western Hog-nosed G5 S2 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Reptiles Phrynosoma Greater Short-horned G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Bacopa rotundifolia Roundleaf Water-hyssop G5 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Botrychium Mingan Island Moonwort G4 S3 Potential http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Carex crawei Crawe's Sedge G5 S2 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Carex Many-headed Sedge G4 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Chenopodium Smooth Goosefoot G3G4 S1 Species of http://mtnhp.org/SpeciesOfConcern/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Cascade Vascular Plants Cirsium longistylum Long-styled Thistle G3 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Cyperus schweinitzii Schweinitz' Flatsedge G5 S2 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Elymus innovatus Northern Wildrye G5 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Entosthodon Entosthodon moss G1G3 SH Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Mimulus ringens Square-stem G5 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Najas guadalupensis Guadalupe Water-nymph G5 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Phlox kelseyi var. Missoula Phlox G2G3 S2S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Psilocarphus Dwarf woolly-heads G4 S1 Species of http://mtnhp.org/SpeciesOfConcern/
MT Cascade Vascular Plants Psoralea hypogaea Little Indian Breadroot G5T4 S2S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Amphibians Bufo boreas boreas Western Toad G4 S2 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Accipiter gentilis Northern Goshawk G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Ammodramus bairdii Baird's Sparrow G4 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Aquila chrysaetos Golden Eagle G5 S3 BGEPA Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Ardea herodias Great Blue Heron G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Botaurus American Bittern G4 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Buteo regalis Ferruginous Hawk G4 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Carpodacus cassinii Cassin's Finch G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Certhia americana Brown Creeper G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Dolichonyx Bobolink G5 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Dryocopus pileatus Pileated Woodpecker G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Leucosticte atrata Black Rosy-Finch G4 S2 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Leucosticte Gray-Crowned Rosy- G5 S2B,S5N Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Nucifraga Clark's Nutcracker G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Numenius Long-Billed Curlew G5 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Rhynchophanes McCown's Longspur G4 S3B Species of http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Seiurus aurocapilla Ovenbird G5 S4B PSOC http://mtnhp.org/SpeciesOfConcern/
MT Judith Basin Birds Strix nebulosa Great Gray Owl G5 S3 Species of http://mtnhp.org/SpeciesOfConcern/

MT Judith Basin Birds
Troglodytes 
troglodytes

Winter Wren G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Judith Basin Fish
Oncorhynchus 
clarkii bouvieri

Yellowstone Cutthroat 
Trout

G4T2 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Fish
Oncorhynchus 
clarkii lewisi

Westslope Cutthroat 
Trout

G4T3 S2
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Fish
Phoxinus eoa x P. 
neogaeus

Northern Redbelly Dace x 
Finescale Dace

GNA S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Fish Phoxinus eos Northern Redbelly Dace   G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Fish Thymallus arcticus Arctic Grayling G5 S1 C
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals
Canis lupus Gray Wolf G4 S4

LE, XN
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals
Cynomys 
ludovicianus

Black-tailed Prairie Dog G4 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals Gulo gulo Wolverine G4 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4
PSOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals Lynx canadensis Canada Lynx G5 S3 LT
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals Myotis thysanodes Fringed Myotis G4G5 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals Sorex nanus Dwarf Shrew G4 S2S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Mammals Sorex preblei Preble's Shrew G4 S3
Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Vascular Plants
Aquilegia brevistyla Short-styled Columbine G5 S2 Species of 

Concern
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Vascular Plants
Cirsium longistylum Long-styled Thistle G3 S4 Species of 

Concern
http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Judith Basin Vascular Plants
Cypripedium 
parviflorum

Small Yellow Lady's-
slipper

G5 S3 Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Vascular Plants
Goodyera repens Northern Rattlesnake-

plantain
G5 S2S3 Species of 

Concern
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Vascular Plants
Phlox kelseyi var. 
missoulensis

Missoula Phlox G2G3 S2S3 Species of 
Concern

http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Judith Basin Vascular Plants
Potentilla plattensis Platte Cinquefoil G4 S2 Species of 

Concern
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Musselshell Amphibians Bufo cognatus Great Plains Toad G5 S2 S
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Amphibians Rana pipiens Northern Leopard Frog G5 S1,S4 S
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Amphibians Spea bombifrons Plains Spadefoot G5 S3 S
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Ammodramus bairdii Baird's Sparrow G4 S3B Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Ammodramus 
savannarum Grasshopper Sparrow G5 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Aquila chrysaetos Golden Eagle G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Ardea herodias Great Blue Heron G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Asio flammeus Short-eared Owl G5 S4 C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Athene cunicularia Burrowing Owl G4 S3B S
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Buteo regalis Ferruginous Hawk G4 S3B Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Buteo swainsoni Swainson's Hawk G5 S4B C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Musselshell Birds Calcarius ornatus
Chestnut-collared 
Longspur G5 S2B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Carpodacus cassinii Cassin's Finch G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Catharus fuscescens Veery G5 S3B Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Centrocercus 
urophasianus Greater Sage-Grouse G4 S2 S

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Certhia americana Brown Creeper G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Charadrius 
montanus Mountain Plover G3 S2B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Coccyzus 
erythropthalmus Black-billed Cuckoo G5 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Gymnorhinus 
cyanocephalus Pinyon Jay G5 S3 Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Haliaeetus 
leucocephalus Bald Eagle G5 S3 DM T

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Lanius ludovicianus Loggerhead Shrike G4 S3B Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Melanerpes 
erythrocephalus Red-headed Woodpecker G5 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Nucifraga 
columbiana Clark's Nutcracker G5 S3 Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Numenius 
americanus Long-billed Curlew G5 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Oreoscoptes 
montanus Sage Thrasher G5 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Rhynchophanes 
mccownii McCown's Longspur G4 S3B Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Musselshell Birds Seiurus aurocapilla Ovenbird G5 S4B C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Spizella breweri Brewer's Sparrow G5 S3B Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Surnia ulula Northern Hawk Owl G5 S4 C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds
Tympanuchus 
phasianellus Sharp-tailed Grouse G4 S1,S4 Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Tyrannus vociferans Cassin's Kingbird G5 S4B C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Birds Vireo plumbeus Plumbeous Vireo G5 S3S4B C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Fish 
Hybognathus 
hankinsoni Brassy Minnow G5 S4 C

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Fish 
Hybognathus 
placitus Plains Minnow G4 S4 C

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Fish Phoxinus eos Northern Redbelly Dace G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Fish Sander canadensis Sauger G5 S2 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Invertebrates Aeshna constricta
Lance-tipped Darner - 
Darner Dragonflies G5 S1S3 C

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT
Musselshell Invertebrates Argia emma

Emma's Dancer - Narrow-
winged Damselflies G5 S3S5 C

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Invertebrates Gomphus externus
Plains Clubtail - Clubtail 
Dragonflies G5 S2S4 C

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Mammals
Corynorhinus 
townsendii

Townsend's Big-eared 
Bat

G4 S2 S
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Musselshell Mammals
Cynomys 
ludovicianus Black-tailed Prairie Dog G4 S3

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4 C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Mammals Sorex haydeni Hayden's Shrew G4 S3S4 C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Reptiles Apalone spinifera Spiny Softshell G5 S3 Not Listed
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Reptiles Heterodon nasicus
Western Hog-nosed 
Snake G5 S2 S

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Reptiles 
Lampropeltis 
triangulum Milksnake G5 S2 S

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Reptiles 
Phrynosoma 
hernandesi

Greater Short-horned 
Lizard G5 S3 S

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Musselshell Reptiles Sceloporus graciosus
Common Sagebrush 
Lizard G5 S3 Not Listed

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Amphibians Rana pipiens Northern Leopard Frog G5 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Ammodramus bairdii Baird's Sparrow G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Ammodramus 
savannarum

Grasshopper Sparrow G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Anthus spragueii Sprague's Pipit G4 S3B C
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Aquila chrysaetos Golden Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Ardea herodias Great Blue Heron G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Asio flammeus Short-eared Owl G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

Table G-1: Northern Rocky Mtns and Great Plains - Page 33 of 63



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Richland Birds Buteo swainsoni Swainson's Hawk G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Calcarius ornatus
Chestnut-collared 
Longspur

G5 S2B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Catharus fuscescens Veery G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Charadrius melodus Piping Plover G3 S2B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Charadrius melodus 
circumcinctus 

Piping Plover -- -- LT http://www.fws.gov/endangered/

MT Richland Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

MT Richland Birds
Coccyzus 
erythropthalmus

Black-billed Cuckoo G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Dolichonyx 
oryzivorus

Bobolink G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

MT Richland Birds Grus americana Whooping Crane G1 S1M LE
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Lanius ludovicianus Loggerhead Shrike G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Megascops asio Eastern Screech-Owl G5 S3S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Melanerpes 
erythrocephalus

Red-headed Woodpecker G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Richland Birds Mniotilta varia Black-and-white Warbler G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Numenius 
americanus

Long-billed Curlew G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Oreoscoptes 
montanus

Sage Thrasher G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Seiurus aurocapilla OvenBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Sialia sialis Eastern BlueBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Spiza americana Dickcissel G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Sterna antillarum Least tern http://www.fws.gov/endangered/

MT Richland Birds Sternula antillarum Least Tern G4 S1B LE
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds
Tympanuchus 
phasianellus

Sharp-tailed Grouse G4 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Birds Tyrannus vociferans Cassin's KingBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish Cycleptus elongatus Blue Sucker G3G4 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish
Hybognathus 
hankinsoni

Brassy Minnow G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish Lota lota Burbot G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish Macrhybopsis gelida Sturgeon Chub G3 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish Macrhybopsis meeki Sicklefin Chub G3 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Richland Fish Polyodon spathula Paddlefish G4 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish Sander canadensis Sauger G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish
Scaphirhynchus 
albus

Pallid Sturgeon G2 S1 LE
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Fish
Semotilus 
atromaculatus

Creek Chub G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Aeshna constricta Lance-tipped Darner G5 S1S3
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Analetris eximia A Sand-dwelling Mayfly G3 S3
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Enallagma civile Familiar Bluet G5 S2S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Gomphus externus Plains Clubtail G5 S2S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Homoeoneuria alleni A Sand-dwelling Mayfly G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects
Lachlania 
saskatchewanensis

A Sand-dwelling Mayfly G4 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects
Macdunnoa 
nipawinia

A Sand-dwelling Mayfly G2G3 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Insects Stylurus intricatus Brimstone Clubtail G4 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Mammals
Corynorhinus 
townsendii

Townsend's Big-eared 
Bat

G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Mammals Lasiurus borealis Eastern Red Bat G5 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

Table G-1: Northern Rocky Mtns and Great Plains - Page 36 of 63



Table G-1
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Richland Mammals
Myotis 
septentrionalis

Northern Myotis G4 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Mammals Sorex haydeni Hayden's Shrew G4 S3S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Mammals Zapus hudsonius Meadow Jumping Mouse G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Reptiles Apalone spinifera Spiny Softshell G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Reptiles Heterodon nasicus
Western Hog-nosed 
Snake

G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Reptiles
Phrynosoma 
hernandesi

Greater Short-horned 
Lizard

G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Richland Vascular Plants Carex gravida Pregnant Sedge G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Richland Vascular Plants Dalea enneandra Nine-anther prairie clover G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Richland Vascular Plants Dalea villosa Silky prairie clover G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Richland Vascular Plants Lobelia spicata Pale-spiked Lobelia G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Richland Vascular Plants
Solidago 
ptarmicoides

Prairie Goldenrod G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Richland Vascular Plants Viburnum lentago Nannyberry G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Amphibians Bufo cognatus Great Plains Toad G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Amphibians Rana pipiens Northern Leopard Frog G5 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Amphibians Spea bombifrons Plains Spadefoot G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Rosebud Birds Accipiter gentilis Northern Goshawk G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Ammodramus bairdii Baird's Sparrow G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Ammodramus 
savannarum

Grasshopper Sparrow G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Aquila chrysaetos Golden Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Ardea herodias Great Blue Heron G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Asio flammeus Short-eared Owl G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Athene cunicularia Burrowing Owl G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Buteo swainsoni Swainson's Hawk G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Calcarius mccownii McCown's Longspur G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Carpodacus cassinii Cassin's Finch G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Catharus fuscescens Veery G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Centrocercus 
urophasianus

Greater Sage-Grouse G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Certhia americana Brown Creeper G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Chaetura pelagica Chimney Swift G5 S3S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Charadrius 
montanus

Mountain Plover G3 S2B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Rosebud Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

MT Rosebud Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R http://www.fws.gov/endangered/

MT Rosebud Birds Grus americana Whooping Crane G1 S1M
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Gymnorhinus 
cyanocephalus

Pinyon Jay G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Haliaeetus 
leucocephalus

Bald Eagle G5 S3 BGEPA
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Lanius ludovicianus Loggerhead Shrike G4 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Lophodytes 
cucullatus

Hooded Merganser G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Megascops asio Eastern Screech-Owl G5 S3S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Melanerpes 
erythrocephalus

Red-headed Woodpecker G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Mniotilta varia Black-and-white Warbler G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Nucifraga 
columbiana

Clark's Nutcracker G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Numenius 
americanus

Long-billed Curlew G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Oreoscoptes 
montanus

Sage Thrasher G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds
Phalaenoptilus 
nuttallii

Common Poorwill G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Seiurus aurocapilla OvenBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Rosebud Birds Sialia sialis Eastern BlueBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Spiza americana Dickcissel G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Spizella breweri Brewer's Sparrow G5 S3B
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Sterna antillarum Least tern http://www.fws.gov/endangered/

MT Rosebud Birds
Tympanuchus 
phasianellus

Sharp-tailed Grouse G4 S1,S4
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Tyrannus vociferans Cassin's KingBirds G5 S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Birds Vireo plumbeus Plumbeous Vireo G5 S3S4B
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Fish Culaea inconstans Brook Stickleback G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Fish Cycleptus elongatus Blue Sucker G3G4 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Fish Macrhybopsis gelida Sturgeon Chub G3 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Fish Polyodon spathula Paddlefish G4 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Fish Sander canadensis Sauger G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Insects Aeshna constricta Lance-tipped Darner G5 S1S3
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Insects Argia vivida Vivid Dancer G5 S3S5
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Insects Enallagma civile Familiar Bluet G5 S2S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Rosebud Insects Gomphus externus Plains Clubtail G5 S2S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals Antrozous pallidus Pallid Bat G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals
Corynorhinus 
townsendii

Townsend's Big-eared 
Bat

G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals
Cynomys 
ludovicianus

Black-tailed Prairie Dog G4 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals
Lasionycteris 
noctivagans

Silver-haired Bat G5 S4
Potential 
SOC

http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals Lasiurus borealis Eastern Red Bat G5 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Mammals Sorex merriami Merriam's Shrew G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles Apalone spinifera Spiny Softshell G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles Chelydra serpentina Snapping Turtle G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles Heterodon nasicus
Western Hog-nosed 
Snake

G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles
Lampropeltis 
triangulum

Milksnake G5 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles
Phrynosoma 
hernandesi

Greater Short-horned 
Lizard

G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Reptiles Sceloporus graciosus
Common Sagebrush 
Lizard

G5 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=a

MT Rosebud Vascular Plants Amorpha canescens Lead Plant G5 SH
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants
Asclepias 
stenophylla

Narrowleaf Milkweed G4G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

MT Rosebud Vascular Plants Astragalus barrii Barr's Milkvetch G3 S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Carex gravida Pregnant Sedge G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Ipomoea leptophylla Bush morning-glory G3G5 S1S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Lomatium nuttallii Nuttall Desert-parsley G3 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Mentzelia nuda Bractless blazingstar G5 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Phlox andicola Plains Phlox G4 S2
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants
Physaria 
didymocarpa var. 
lanata

Woolly Twinpod G5T2 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Psoralea hypogaea Little Indian Breadroot G5T4 S2S3
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

MT Rosebud Vascular Plants Rorippa calycina
Persistent-sepal Yellow-
cress

G3 S1
http://mtnhp.org/SpeciesOfConcern/
?AorP=p

ND McLean Birds
Charadrius 
montanus

Mountain plover PT
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055

ND McLean Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055

ND McLean Birds Sterna antillarum Least tern LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

ND McLean Fish 
Scaphirhynchus 
albus

Pallid sturgeon LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055

ND McLean Insects Hesperia dacotae Dakota Skipper C
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055

ND McLean Mammals Canis lupus Gray wolf LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38055

ND Mercer Birds
Charadrius 
montanus 

Mountain Plover G2 S2B PT
Species of 
Concern

http://ndis.nrel.colostate.edu/

ND Mercer Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38057

ND Mercer Birds Sterna antillarum Least tern LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38057

ND Mercer Fish 
Scaphirhynchus 
albus

Pallid sturgeon LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38057

ND Mercer Mammals Canis lupus Gray wolf LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38057

ND Mercer Mammals Mustela nigripes Black-footed ferret LE
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38057

ND Oliver Birds
Charadrius 
montanus

Mountain plover PT
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38065
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State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

ND Oliver Birds
Falco peregrinus 
tundrius

Arctic peregrine Falcon R
http://ecos.fws.gov/tess_public/cou
ntySearch!speciesByCountyReport.
action?fips=38065

ND Oliver Birds Sterna antillarum Least tern LE http://ecos.fws.gov/tess_public/cou
ND Oliver Fish Scaphirhynchus Pallid sturgeon LE http://www.fws.gov/endangered/
ND Oliver Insects Hesperia dacotae Dakota Skipper C http://ecos.fws.gov/tess_public/cou
ND Oliver Mammals Canis lupus Gray wolf LE http://ecos.fws.gov/tess_public/cou
ND Oliver Mammals Mustela nigripes Black-footed ferret C http://ecos.fws.gov/tess_public/cou
WY Campbell Amphibians Ambystoma tigrinum Tiger Salamander G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Amphibians Bufo cognatus Great Plains Toad G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Amphibians Bufo cognatus Great Plains Toad G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Amphibians Bufo woodhousii Woodhouse's Toad G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Amphibians Pseudacris maculata Boreal Chorus Frog G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Amphibians Rana pipiens Northern Leopard Frog G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Amphibians Spea bombifrons Plains Spadefoot G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Accipiter gentilis Northern Goshawk G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Aechmophorus Clark's Grebe G5 S1B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Aechmophorus Western Grebe G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Ammodramus bairdii Baird's Sparrow G4 S1B?/SZ Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Ammodramus Grasshopper Sparrow G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Amphispiza belli Sage Sparrow G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Anas acuta Northern Pintail G4 N5B N5N NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Aquila chrysaetos Golden Eagle G5 S3B BGEPA Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Ardea herodias Great Blue Heron G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Asio flammeus Short-eared Owl G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Athene cunicularia Burrowing Owl G4 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Aythya affinis Lesser Scaup G5 S3B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Aythya americana Redhead G5 S4N/S5B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Aythya valisineria Canvasback G5 S4B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Bartramia Upland Sandpiper G5 S3B NSS4 http://gf.state.wy.us/wildlife/Comp
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WY Campbell Birds Botaurus American Bittern G4 S3 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Bucephala islandica Barrow's Goldeneye G5 S4 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Buteo regalis Ferruginous Hawk G4 S4B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Buteo swainsoni Swainson's Hawk G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Calamospiza Lake Bunting G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Calcarius mccownii McCowan's Longspur G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Calcarius ornatus Chestnut-Collared G5 S1 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Centrocercus Greater Sage Grouse G4 S4 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Charadrius Mountain Plover G2 S2B PT Species of http://ndis.nrel.colostate.edu/
WY Campbell Birds Charadrius Mountain Plover G2 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Chlidonias niger Black Tern G4 S1 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Coccyzus Black-billed Cuckoo G5 S2 -- http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Dolichonyx Bobolink G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Empidonax traillii Willow Flycatcher G5 S4B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Falco columbarius Merlin G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Falco peregrinus Arctic Peregrine Falcon G4T3 SU DL Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Grus canadensis Greater Sandhill Crane G5 S3B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Haliaeetus Bald Eagle G4 S3B/S5N BGEPA NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Junco hyemalis White-winged Junco G5T4 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Lanius ludovicianus Loggerhead Shrike G4 S3 -- http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Larus pipixcan Franklin's Gull G4G5 SHB NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Numenius Long-Billed Curlew G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Nycticorax Black-crowned Night G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Oreoscoptes Sage Thrasher G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
Wy Campbell Birds Otus asio Eastern Screech Owl G5 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Pandion haliaetus Osprey G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Pelecanus American White Pelican G3 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Plegadis chihi White-faced Ibis G5 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Birds Regulus satrapa Golden-crowned Kinglet G5 S3B/S4N Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Sitta pygmaea Pygmy Nuthatch G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
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WY Campbell Birds Spiza americana Dickcissel G5 S1 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Spizella breweri Brewer's Sparrow G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Spizella pallida Clay-colored Sparrow G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Birds Tyto alba Barn Owl G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Fish Ameiurus melas Black Bullhead G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Carpiodes carpio River Carpsucker G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Catostomus Mountain Sucker G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Couesius plumbeus Lake Chub G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Hiodon alosoides Goldeye S5 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Hybognathus Western Silvery Minnow G4 S2 NSS1 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Hybognathus Plains Minnow G4 S3 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Ictalurus punctatus Channel Catfish G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Macrhybopsis gelida Sturgeon Chub G3 S1 NSS1 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Moxostoma Shorthead Redhorse G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Noturus flavus Stonecat G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Platygobio gracilis Flathead Chub G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Fish Scaphirhynchus Shovelnose Sturgeon G4 S1 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Fish Stizostedion Sauger G5 S3S4 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Antrozous pallidus Pallid Bat G5 S1 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Chaetodipus Hispid Pocket Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Corynorhinus Townsend's big-eared bat G4 S2 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Cynomys Black-tailed Prairie Dog G4 S2 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Eptesicus fuscus Big Brown Bat G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Euderma maculatum Spotted Bat G4 S3 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Lasionycteris Silver Haired Bat G5 S3B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Lasiurus cinereus Hoary Bat G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Lemmiscus curtatus Sagebrush Vole G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Lutra canadensis River Otter G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Microtus Prairie Vole G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Mustela nivalis Least Weasel G5 S1 NSS3 http://uwadmnweb.uwyo.edu/wynd
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WY Campbell Mammals Myotis evotis Long-eared Mytosis G5 S4 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Myotis lucifugus Little Brown Myotis G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Myotis thysanodes Fringed Myotis G4G5 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
Wy Campbell Mammals Ovis canadensis Bighorn Sheep G4 S3S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Perognathus Olive-backed Pocket G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Perognathus flavus Silky Pocket Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Perognathus White-footed Mouse G5 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Sorex nanus Dwarf Shrew G4 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Sorex nanus Vagrant Shrew G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Mammals Spilogale put orius Plains (Eastern) Spotted G5T4 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Urocyon Common Grey Fox G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Vulpes velox Swift fox G3 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Mammals Zapus hudsonius Meadow Jumping Mouse G5 S3 NSS5 http://gf.state.wy.us/wildlife/Comp
WY Campbell Molluscs Pyganodon grandis Giant Floater G5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Apalone spinfera Spiny Softshell Turtle G5 S4 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Reptiles Chrysemys picta Western Painted Turtle G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Coluber constrictor Eastern Yellowbelly G5T5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Reptiles Crotalus viridis Prairie Rattlesnake G5T5 SNR NSS3 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Heterodon nasicus Plains Hog-nosed Snake G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Phrynosoma Great Short-horned G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
Wy Campbell Reptiles Pituophis Bullsnake G5T5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Sceloporus graciosus Northern Sagebrush G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Thamnophis elegans Intermountain Wandering G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
Wy Campbell Reptiles Thamnophis radix Plains Gartersnake G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Reptiles Thamnophis radix Western Plains Garter G5T5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Campbell Reptiles Trionyx spiniferus Western Spiny Softshell G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Campbell Vascular Plants Cyperus acuminatus Short-point Flatsedge G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Penstemon haydenii Blowout Penstemon G1 S1 LE Species of http://www.fws.gov/wyominges/Pa
WY Campbell Vascular Plants Physaria Wooly twinpod G5T2 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Polygala verticillata Whorled Milkweed G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
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WY Campbell Vascular Plants Psilocarphus Dwarf Wooly-heads G4 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Scirpus Slender Bulrush G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Sesuvium Sea purslane G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT Species of http://www.fws.gov/wyominges/Pa
WY Campbell Vascular Plants Sporobolus Longleaf dropseed G5T5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Talinum parviflorum Small-flowered Fame- G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Campbell Vascular Plants Triodanis leptocarpa Slim-pod Venus' Looking- G5? S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Amphibians Ambystoma tigrinum Tiger Salamander G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Amphibians Bufo boreas boreas Boreal Western Toad (S. G4 T1/S1 C NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Amphibians Rana sylvatica Wood Frog G5 S1 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Amphibians Spea intermontana Great Basin Spadefoot G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Accipiter gentilis Northern Goshawk G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Aegolius funereus Boreal Owl G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Ammodramus Grasshopper Sparrow G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Amphispiza belli Sage Sparrow G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Aphelocoma Western Scrub Jay G5 S1 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Aquila chrysaetos Golden Eagle G5 S3B BGEPA Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Asio flammeus Short-eared Owl G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Athene cunicularia Burrowing Owl G4 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Aythya collaris Ring-necked Duck G5 S4B -- http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds lentiginosus American Bittern G4 S3 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Bucephala albeola Bufflehead G5 S2B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Bucephala clangula Common Goldeneye G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Buteo regalis Ferruginous Hawk G4 S4B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Calcarius mccownii McCowan's Longspur G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Calcarius ornatus Chestnut-Collared G5 S1 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds urophasianus Greater Sage Grouse G4 S4 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Chaetura pelagica Chimney Swift G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Charadrius Snowy Plover G4 SA -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Charadrius Mountain Plover G2 S2B PT Species of http://ndis.nrel.colostate.edu/
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WY Carbon Birds montanus Mountain Plover G2 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds americanus Yellow-billed Cuckoo G5 S1 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds erythropthalmus Black-billed Cuckoo G5 S2 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Cygnus buccinator Trumpeter Swan G4 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Cygnus columbianus Tundra Swan G5 S2N -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Dolichonyx Bobolink G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Egretta thula Snowy Egret G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Falco columbarius Merlin G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
Wy Carbon Birds Falco peregrinus American Peregrine G4T3 S2 DL Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Falco peregrinus Arctic Peregrine Falcon G4T3 SU DL Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Gavia immer Common Loon G5 S1B/S2N NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Grus canadensis Greater Sandhill Crane G5 S3B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Guiraca caerulea Blue Grosbeak G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds leucocephalus Bald Eagle G4 S3B/S5N BGEPA NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds mexicanus Black-necked stilt G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Lagopus leucurus White-tailed Ptarmigan G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Lanius ludovicianus Loggerhead Shrike G4 S3 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Larus californicus California Gull G5 S2B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Leucosticte australis Brown-capped Rosy G5 S1 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Myiarchus Ash-throated Flycatcher G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds americanus Long-Billed Curlew G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds nycticorax Black-crowned Night G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Oreoscoptes Sage Thrasher G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
Wy Carbon Birds Otus asio Eastern Screech Owl G5 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Pandion haliaetus Osprey G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds erythrorhynchos American White Pelican G3 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Phalaropus lobatus Red-necked phalarope G5 S3N Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Picoides tridactylus Three-toed Woodpecker G5 S4 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Plegadis chihi White-faced Ibis G5 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Birds Rallus limicola Virginia Rail G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
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WY Carbon Birds americana American Avocet G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Regulus satrapa Golden-crowned Kinglet G5 S3B/S4N Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds thyroideus Williamson's sapsucker G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Spizella breweri Brewer's Sparrow G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Stellula calliope Calliope Hummingbird G5 S3 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Sterna caspia Caspian Tern G5 S1 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Sterna forsteri Forster's Tern G5 S1 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Birds Tympanuchus Columbian Sharp-tailed G4T3 S1 -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Fish Catostomus Bluehead Sucker G4 S3 NSS1 http://www.fws.gov/wyominges/Pa
WY Carbon Fish latipinnis Flannelmouth Sucker G3G4 S3 NSS1 http://gf.state.wy.us/wildlife/Comp
WY Carbon Fish Etheostoma Exile Iowa Darter G5 S3S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Fish Gila robusta Roundtail Chub G3 S3 NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Fish Luxilus cornutus Common Shiner G5 S3S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Fish Nocomis biguttatus Hornyhead Chub G5 S1 NSS1 http://uwadmnweb.uwyo.edu/wynd
Wy Carbon Fish bouvieri Yellowstone Cuttthroat G4T2 S2 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Fish Oncorhynchus clarki Colorado River Cutthroat G4T2 S1 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Antrozous pallidus Pallid Bat G5 S1 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Carbon Mammals Bassariscus astutus Ringtail G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals townsendii (pale ssp) G4 S2 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Cynomys leucurus White-tailed Prairie Dog G4 S3 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Gulo Gulo Luscus North American G4 S2 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals noctivagans Silver Haired Bat G5 S3B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Carbon Mammals Lasiurus cinereus Hoary Bat G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Lutra canadensis River Otter G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Carbon Mammals [Felis lynx] Canada Lynx G5 S1 LT NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Martes pennanti Fisher G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Mustela nigripes Black-footed Ferret G1 S1 LE NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Myotis ciliolabrum Western Small-footed G5 S3B NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Myotis evotis Long-eared Mytosis G5 S4 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Myotis thysanodes Fringed Myotis G4G5 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
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WY Carbon Mammals Myotis volans Long-legged Mytosis G5 S3B NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Myotis yumanensis Yuma Myotis G5 S1 -- http://uwadmnweb.uwyo.edu/wynd
Wy Carbon Mammals Ovis canadensis Bighorn Sheep G4 S3S4 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Carbon Mammals Perognathus Olive-backed Pocket G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Sorex haydeni Hayden's Shrew G4 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Sorex hoyi montanus Southern Rocky G? S1 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Sorex nanus Dwarf Shrew G4 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Spermophilus Wyoming Ground G5 S3S4 NSS6 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Thomomys clusius Wyoming Pocket Gopher G2 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals Vulpes velox Swift fox G3 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals macroura Native Rocky Mountain G1? T1? S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Carbon Mammals preblei Jumping Mouse G5T2 S1 DL -- http://uwadmnweb.uwyo.edu/wynd
WY Carbon Reptiles Coluber constrictor Eastern Yellowbelly G5T5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Reptiles Liochlorophis Smooth Green Snake G5 S2 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Carbon Reptiles Sceloporus Northern Plateau Lizard G5 T5 S1 -- http://gf.state.wy.us/wildlife/Comp
WY Carbon Vascular Plants Penstemon haydenii Blowout Penstemon G1 S1 LE Species of http://www.fws.gov/wyominges/Pa
WY Carbon Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT Species of http://www.fws.gov/endangered/
WY Converse Amphibians Ambystoma tigrinum Tiger Salamander G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Amphibians Bufo boreas boreas Boreal Western Toad (S. G4 T1/S1 C NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Converse Amphibians Bufo woodhousii Woodhouse's Toad G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Amphibians Pseudacris maculata Boreal Chorus Frog G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Amphibians Rana catesbeiana American Bullfrong G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Amphibians Rana pipiens Northern Leopard Frog G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Amphibians Spea bombifrons Plains Spadefoot G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Accipiter gentilis Northern Goshawk G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Aechmophorus Clark's Grebe G5 S1B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Aechmophorus Western Grebe G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Ammodramus bairdii Baird's Sparrow G4 S1B?/SZ Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Ammodramus Grasshopper Sparrow G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Amphispiza belli Sage Sparrow G5 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
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WY Converse Birds Anas acuta Northern Pintail G4 N5B N5N NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Aquila chrysaetos Golden Eagle G5 S3B BGEPA Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Ardea herodias Great Blue Heron G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Asio flammeus Short-eared Owl G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Athene cunicularia Burrowing Owl G4 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Aythya affinis Lesser Scaup G5 S3B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Aythya americana Redhead G5 S4N/S5B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Aythya valisineria Canvasback G5 S4B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Bartramia Upland Sandpiper G5 S3B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Bucephala islandica Barrow's Goldeneye G5 S4 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Buteo regalis Ferruginous Hawk G4 S4B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Buteo swainsoni Swainson's Hawk G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Calamospiza Lake Bunting G5 S4B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Calcarius mccownii McCowan's Longspur G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Calcarius ornatus Chestnut-Collared G5 S1 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Catherpes mexicanus Canyon Wren G5 S2S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Centrocercus Greater Sage Grouse G4 S4 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Chaetura pelagica Chimney Swift G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Charadrius melodus Piping Plover (Platte -- -- LE Species of http://www.fws.gov/wyominges/Pa
WY Converse Birds Charadrius Mountain Plover G2 S2B PT Species of http://ndis.nrel.colostate.edu/
WY Converse Birds Charadrius Mountain Plover G2 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Coccyzus Yellow-billed Cuckoo G5 S1 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Cygnus buccinator Trumpeter Swan G4 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Empidonax traillii Willow Flycatcher G5 S4B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Falco columbarius Merlin G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Falco peregrinus Arctic Peregrine Falcon G4T3 SU DL Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Grus americana Whooping Crane (Platte -- -- LE Species of http://www.fws.gov/wyominges/Pa
WY Converse Birds Grus canadensis Greater Sandhill Crane G5 S3B/S5N NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Haliaeetus Bald Eagle G4 S3B/S5N BGEPA NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Lanius ludovicianus Loggerhead Shrike G4 S3 -- http://uwadmnweb.uwyo.edu/wynd
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WY Converse Birds Larus pipixcan Franklin's Gull G4G5 SHB NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Melanerpes lewis Lewis's Woodpecker G4 S2 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Numenius Long-Billed Curlew G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Nycticorax Black-crowned Night G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Oreoscoptes Sage Thrasher G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
Wy Converse Birds Otus asio Eastern Screech Owl G5 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Pandion haliaetus Osprey G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Pelecanus American White Pelican G3 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Picoides dorsalis American Three-toed G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Plegadis chihi White-faced Ibis G5 S1B NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Birds Rallus limicola Virginia Rail G5 S3B NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Sialia sialis Eastern Bluebird G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Sitta pygmaea Pygmy Nuthatch G5 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Sphyrapicus Williamson's sapsucker G5 S2 -- http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Spizella breweri Brewer's Sparrow G5 S5 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Spizella pallida Clay-colored Sparrow G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Sternula antillarum Interior Least Tern (Platte -- -- LE Species of http://www.fws.gov/wyominges/Pa
WY Converse Birds Tyto alba Barn Owl G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Vermivora virginiae Virginia's Warbler G5 S1 -- http://uwadmnweb.uwyo.edu/wynd
WY Converse Birds Vireo olivaceous Red-eyed Vireo G5 S3B Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Fish Ameiurus melas Black Bullhead G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Campostoma Central Stoneroller G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Carpiodes carpio River Carpsucker G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Carpiodes cyprinus Quillback G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Etheostoma Exile Iowa Darter G5 S3S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Fish Hybognathus Plains Minnow G4 S3 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Ictalurus punctatus Channel Catfish G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Luxilus cornutus Common Shiner G5 S3S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Fish Moxostoma Shorthead Redhorse G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Notropis dorsalis Bigmouth Shiner G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
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WY Converse Fish Noturus flavus Stonecat G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Platygobio gracilis Flathead Chub G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Fish Scaphirhynchus Pallid Sturgeon (Platte -- -- LE Species of http://www.fws.gov/wyominges/Pa
WY Converse Mammals Antrozous pallidus Pallid Bat G5 S1 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Chaetodipus Hispid Pocket Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Corynorhinus Townsend's big-eared bat G4 S2 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Cynomys Black-tailed Prairie Dog G4 S2 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Eptesicus fuscus Big Brown Bat G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Euderma maculatum Spotted Bat G4 S3 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Geomys bursarius Plains Pocket Gopher G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Lasionycteris Silver Haired Bat G5 S3B NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Lasiurus cinereus Hoary Bat G5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Lemmiscus curtatus Sagebrush Vole G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Lutra canadensis River Otter G5 S3 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Microtus Prairie Vole G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Myotis ciliolabrum Western Small-footed G5 S3B NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Myotis evotis Long-eared Mytosis G5 S4 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Myotis lucifugus Little Brown Myotis G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Myotis thysanodes Fringed Myotis G4G5 S2 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Myotis volans Long-legged Mytosis G5 S3B NSS2 http://uwadmnweb.uwyo.edu/wynd
Wy Converse Mammals Ovis canadensis Bighorn Sheep G4 S3S4 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Perognathus Olive-backed Pocket G5 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Perognathus Plains Pocket Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Perognathus flavus Silky Pocket Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Reithrodontomys Plains Harvest Mouse G5 S2 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Sorex haydeni Hayden's Shrew G4 S3 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Sorex nanus Dwarf Shrew G4 S4 NSS3 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Sorex nanus Vagrant Shrew G5 S5 NSS3 http://gf.state.wy.us/wildlife/Comp
Wy Converse Mammals Sorex palustris Water Shrew G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Spermophilus Wyoming Ground G5 S3S4 NSS6 http://uwadmnweb.uwyo.edu/wynd
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WY Converse Mammals Spermophilus Spotted Ground Squirrel G5 S3 NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Spilogale put orius Plains (Eastern) Spotted G5T4 S3 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Urocyon Common Grey Fox G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Vulpes velox Swift fox G3 S2 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Mammals Zapus hudsonius Meadow Jumping Mouse G5 S3 NSS5 http://gf.state.wy.us/wildlife/Comp
WY Converse Mammals Zapus hudsonius Preble's Meadow G5T2 S1 DL -- http://uwadmnweb.uwyo.edu/wynd
WY Converse Molluscs Anodontoides Cylindrical Papershell G5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Molluscs Lampsilis cardium Plain Pocketbook G5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Molluscs Lampsilis siliquoidea Fatmucket G5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Chrysemys picta Western Painted Turtle G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Coluber constrictor Eastern Yellowbelly G5T5 S4 NSS4 http://uwadmnweb.uwyo.edu/wynd
WY Converse Reptiles Crotalus viridis Prairie Rattlesnake G5T5 SNR NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Heterodon nasicus Plains Hog-nosed Snake G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Lampropeltis Pale Milksnake G5 S3 NSS2 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Liochlorophis Smooth Green Snake G5 S2 NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Converse Reptiles Phrynosoma Great Short-horned G5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
Wy Converse Reptiles Pituophis Bullsnake G5T5 S4 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Sceloporus graciosus Northern Sagebrush G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Sceloporus Red Lipped Plateau G5T5 S1 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Sceloporus Northern Prairie Lizard N5 -- NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Tantilla  nigriceps Plains Black-headed G5 -- NSS3 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Thamnophis elegans Intermountain Wandering G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
Wy Converse Reptiles Thamnophis radix Plains Gartersnake G5 S5 NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Reptiles Trionyx spiniferus Western Spiny Softshell G5T5 SNR NSS4 http://gf.state.wy.us/wildlife/Comp
WY Converse Vascular Plants Aquilegia Laramie Columbine G2 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Bahia dissecta Dissected Bahia G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Bromus pubescens Hairy Wood Brome G5 SH Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Carex sartwellii Sartwell's Sedge G5T4T5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Cuscuta plattensis Wyoming Dodder G1Q S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Dichanthelium Slim-leaf Witchgrass G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
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WY Converse Vascular Plants Listera Broad-leaved Twayblade G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Palafoxia rosea Rosy Palafoxia G5T4 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Pectis angustifolia Crown-seed Fetid G4G5TN S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Penstemon haydenii Blowout Penstemon G1 S1 LE Species of http://www.fws.gov/wyominges/Pa
WY Converse Vascular Plants Polypodium vulgare Rocky Mounty Polypody G3? S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Scirpus pendulus Nodding Leafy Bulrush G5 S1 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Sphaeromeria Laramie False Sagebrush G2 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Converse Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT Species of http://www.fws.gov/wyominges/Pa
WY Converse Vascular Plants Talinum parviflorum Small-flowered Fame- G5 S2 Species of http://uwadmnweb.uwyo.edu/wynd
WY Lincoln Amphibians Bufo boreas boreas Boreal western toad G4/T4 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Amphibians Rana luteiventris Columbia spotted frog G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Amphibians Rana pipiens Northern leopard frog G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Amphibians Spea intermontana Great Basin spadefoot G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Accipiter gentilis Northern goshawk G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Aechmophorus Clark's grebe G5 S1B http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Aegolius funereus Boreal owl G5 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Amphispiza belli Sage sparrow G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Asio flammeus Short -eared owl G5 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Athene cunicularia Burrowing owl G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Botaurus American bittern G4 S3B http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Buteo regalis Ferruginous hawk G4 S4B/S5N http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Centrocercus Greater sage grouse G4 S4 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Centrocercus Greater Sage Grouse G4 S4 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Lincoln Birds Charadrius Mountain plover G2 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Charadrius Mountain Plover G2 S2B PT Species of http://ndis.nrel.colostate.edu/
WY Lincoln Birds Chlidonias niger Black tern (Breeding G4 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Coccyzus Yellow-billed Cuckoo C http://www.fws.gov/endangered/
WY Lincoln Birds Cygnus buccinator Trumpeter swan G4 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Gavia immer Common loon G5 S1B/S2N http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Glaucidium gnoma Northern pygmy-owl G5 S2 http://www.uwyo.edu/wynddsuppor

Table G-1: Northern Rocky Mtns and Great Plains - Page 56 of 63



Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northern Rocky Mountains and Great Plains
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

WY Lincoln Birds Grus americana Whooping crane G1 SAB/S1N http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Haliaeetus Bald eagle G4 S3B/S5N BGEPA http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Histrionicus Harlequin duck G4 S1B http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Lagopus leucurus White-tailed ptarmigan G5 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Lanius ludovicianus Loggerhead shrike G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Leucosticte atrata Black-rosy finch [Rosy G4 S1B/S2N http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Numenius Long-billed curlew G5 S3B http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Picoides arcticus Black-backed G5 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Picoides tridactylus Three-toed woodpecker G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Plegadis chihi White-faced ibis G5 S1B http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Sphyrapicus Williamson's sapsucker G5 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Stellula calliope Calliope hummingBirds G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Sterna caspia Caspian tern G5 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Sterna forsteri Forster's tern G5 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Birds Vermivora virginiae Virginia's warbler G5 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Catostomus Bluehead sucker G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Catostomus Flannelmouth sucker G3G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Gila copei Leatherside chub G3G4 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Gila robusta Roundtail chub [Bonytail] G3 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Oncorhynchus clarki Colorado River cutthroat G4/T2 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Oncorhynchus clarki Fine-spotted Snake River G4/T1Q S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Fish Oncorhynchus clarki Bonneville cutthroat trout G4/T2 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Brachylagus Pygmy rabbit G4 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Charina bottae Rubber boa G5 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Corynorhinus Townsend's big-eared bat G4 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Cynomys leucurus White-tailed prairie dog G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Euderma maculatum Spotted bat G4 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Gulo gulo luscus North American G4 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Lontra canadensis River otter G5 S3 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Lynx canadensis Canada lynx [North G5 S1 http://www.uwyo.edu/wynddsuppor
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WY Lincoln Mammals Microtus richardsoni Water vole (statewide) G5 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Mustela nigripes Black-footed Ferret G1 S1 LE NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Lincoln Mammals Sorex preblei Preble's shrew G4 S1 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Thomomys Idaho pocket gopher G4 S2 http://www.uwyo.edu/wynddsuppor
WY Lincoln Mammals Ursus arctos Grizzly Bear -- -- LT Endangered http://www.fws.gov/endangered/
WY Lincoln Vascular Plants Penstemon haydenii Blowout Penstemon G1 S1 LE Species of http://www.fws.gov/wyominges/Pa
WY Lincoln Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT Species of http://www.fws.gov/endangered/
WY Sweetwater Amphibians Rana pipiens Northern leopard frog G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Amphibians Spea intermontana Great Basin spadefoot G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Accipiter gentilis Northern goshawk G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Ammodramus Grasshopper sparrow G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Amphispiza belli Sage sparrow G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Aphelocoma Western scrub-jay G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Aquila chrysaetos Golden eagle G5 S3B BGEPA Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Asio flammeus Short -eared owl G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Athene cunicularia Burrowing owl G4 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Baeolophus ridgwayi Juniper titmouse G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Botaurus American bittern G4 S3B http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Bucephala albeola Bufflehead G5 S2B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Bucephala clangula Common goldeneye G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Buteo regalis Ferruginous hawk G4 S4B/S5N http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Calcarius mccownii McCown's longspur G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Catherpes mexicanus Canyon wren G5 S2S3 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Centrocercus Greater sage grouse G4 S4 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Centrocercus Greater Sage Grouse G4 S4 C NSS2 http://uwadmnweb.uwyo.edu/wynd
WY Sweetwater Birds Charadrius Snowy plover G4 SA http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Charadrius Mountain plover G2 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Charadrius Mountain Plover G2 S2B PT Species of http://ndis.nrel.colostate.edu/
WY Sweetwater Birds Coccyzus Yellow-billed Cuckoo C http://www.fws.gov/endangered/
WY Sweetwater Birds Coccyzus Yellow-billed cuckoo G5 S1 http://www.uwyo.edu/wynddsuppor
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WY Sweetwater Birds Cygnus buccinator Trumpeter swan G4 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Cygnus columbianus Tundra swan G5 S2N Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Dendroica Black-throated gray G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Dendroica townsendi Townsend's warbler G5 SA Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Egretta thula Snowy egret G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Empidonax Hammond's flycatcher G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Falco columbarius Merlin G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Falco peregrinus American peregrine G4 T3/S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Falco peregrinus Arctic peregrine falcon G4/T3 SU Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Gavia immer Common loon G5 S1B/S2N http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Grus americana Whooping crane G1 SAB/S1N http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Grus canadensis Sandhill crane G5 S3B/S5N Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Guiraca caerulea Blue grosbeak G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Haliaeetus Bald eagle G4 S3B/S5N BGEPA http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Himantopus Black-necked stilt G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Icterus parisorum Scott's oriole G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Lagopus leucurus White-tailed ptarmigan G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Lanius ludovicianus Loggerhead shrike G4 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Leucosticte atrata Black-rosy finch [Rosy G4 S1B/S2N http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Loxia leucoptera White-winged crossbill G5 S2 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Myiarchus Ash-throated flycatcher G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Numenius Long-billed curlew G5 S3B http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Nycticorax Black-crowned G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Oreoscoptes Sage thrasher G5 S5 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Pandion haliaetus Osprey G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Phalaropus lobatus Red-necked phalarope G5 S3N Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Picoides tridactylus Three-toed woodpecker G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Plegadis chihi White-faced ibis G5 S1B http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Psaltriparus Bushtit G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Recurvirostra American avocet G5 S3B Species of http://www.uwyo.edu/wynddsuppor
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WY Sweetwater Birds Sayornis phoebe Eastern phoebe G5 SA Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Sphyrapicus Williamson's sapsucker G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Tyto alba Barn owl G5 S2 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Vermivora virginiae Virginia's warbler G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Birds Vireo olivaceous Red-eyed vireo G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Catostomus Bluehead sucker G4 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Catostomus Flannelmouth sucker G3G4 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Gila cypha Humpback chub G1 SX http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Gila elegans Bonytail chub G1 SX http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Gila robusta Roundtail chub [Bonytail] G3 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Oncorhynchus clarki Colorado River cutthroat G4/T2 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Ptychocheilus lucius Colorado River squawfish G1 SX http://www.uwyo.edu/wynddsuppor
WY Sweetwater Fish Xyrauchen texanus Razorback sucker G1 SX http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Bassariscus astutus Ringtail G5 S1 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Corynorhinus Townsend's big-eared bat G4 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Euderma maculatum Spotted bat G4 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Lasionycteris Silver-haired bat G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Lasiurus cinereus Hoary bat G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Lontra canadensis River otter G5 S3 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Mustela nigripes Black-footed Ferret G1 S1 LE NSS1 http://uwadmnweb.uwyo.edu/wynd
WY Sweetwater Mammals Myotis ciliolabrum Western small-footed G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Myotis evotis Long-eared myotis G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Myotis thysanodes Fringed myotis G4G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Myotis volans Long-legged myotis G5 S3B Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Myotis yumanensis Yuma myotis G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Perognathus Olive-backed pocket G5 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Sorex nanus Dwarf shrew G4 S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Spermophilus Uinta ground squirrel G5 S3S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Spermophilus Wyoming ground squirrel G5 S3S4 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Mammals Vulpes velox Swift fox G3 S2 http://www.uwyo.edu/wynddsuppor
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WY Sweetwater Reptiles Crotalus viridis Midget faded rattlesnake G5/T3 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Reptiles Pituophis catenifer Great Basin gopher snake G5/T5 S3 Species of http://www.uwyo.edu/wynddsuppor
WY Sweetwater Reptiles Sceloporus Northern plateau lizard G5/T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Reptiles Urosaurus ornat us Tree lizard G5 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Abies concolor White fir G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Androstephium Purple funnel-lily G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Artemisia biennis Mystery wormwood G5T1Q S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Asclepias uncialis Dwarf milkweed G3G4 SH http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Astragalus Hayden's milkvetch G5T5? S1? http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Astragalus calycosus King's milkvetch G5T4? S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Astragalus coltonii Moab milkvetch G4T3? S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Astragalus Meadow milkvetch G2 SH http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Astragalus Precocious milkvetch G1Q S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Atriplex Sickle saltbush G4Q S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Atriplex Wolf's orache G3G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Boechera Crandall's rockcress G2 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Boechera Selby's rockcress G4?Q S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Brickellia Little-leaved brickell- G5T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Ceanothus martinii Utah mountain lilac G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cercocarpus Dwarf mountain G5T4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Chamaechaenactis Fullstem G4 S1S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Chrysothamnus Greene rabbitbrush G5 S1? http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cirsium aridum Cedar Rim thistle G2Q S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cirsium ownbeyi Ownbey's thistle G3 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Collomia grandiflora Large-flower collomia G5 SH http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cryptantha gracilis Slender cryptantha G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cryptantha rollinsii Rollins' cat's-eye G3 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Cuscuta occidentalis Western dodder G4G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Descurainia pinnata Payson's tansymustard G5T3?S http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Descurainia torulosa Wyoming tansymustard G1?S1? http://www.uwyo.edu/wynddsuppor
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WY Sweetwater Vascular Plants Draba Uinta draba G2G3Q S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Elymus simplex var. Long-awned alkali wild- G4?QTN S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Ephedra viridis var. Green Mormon tea G5T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Eriastrum Wilcox eriastrum G5 S1S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Erigeron compactus San Rafael daisy G4G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Eriogonum Crisp-leaf wild G5T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Eriogonum Divergent wild G4G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Eriogonum hookeri Hooker wild buckwheat G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Galium Colorado bedstraw G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Glossopetalon Utah greasebush G5T3 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Ipomopsis Lavender ipomopsis G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Lesquerella Large-fruited bladderpod G2 S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Lesquerella Narrowleaved bladderpod G5T3? S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Linanthus Watson's prickly-phlox G3G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Loeflingia squarrosa Sage-like loeflingia G5T2T3 SH http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Monolepis pusilla Red poverty-weed G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Oxytheca dendroidea Tree-like oxytheca G4 SH http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Oxytropis besseyi Maybell locoweed G5T2 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Packera Saffron groundsel G4 S1? http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Penstemon acaulis Stemless beardtongue G3T2/S1 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Penstemon gibbensii Gibbens' beardtongue G1 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Penstemon haydenii Blowout Penstemon G1 S1 LE Species of http://www.fws.gov/wyominges/Pa
WY Sweetwater Vascular Plants Penstemon scariosus Garrett's beardtongue G4T3 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Phacelia Intermountain phacelia G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Phacelia glandulosa Desert glandular phacelia G4T1T2 S1? http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Phacelia incana Western phacelia G3G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Phacelia salina Nelson phacelia G3?Q S2 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Phacelia tetramera Tiny phacelia G4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Philadelphus Little-leaf mock-orange G5?T3T4 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Physocarpus Dwarf ninebark G4 S1 http://www.uwyo.edu/wynddsuppor
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WY Sweetwater Vascular Plants Populus deltoides Fremont cottonwood G5T4T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Potamogeton Strict-leaved pondweed G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Potentilla Deep Creek cinquefoil G3G4Q S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Sambucus cerulea Blue elderberry G5? S1? http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Selaginella mutica Blunt-leaf spike-moss G4G5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Senecio spartioides Many-headed broom G5T4T5 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Spiranthes diluvialis Ute Ladies' Tresses G2 S1 LT Species of http://www.fws.gov/endangered/
WY Sweetwater Vascular Plants Thelesperma Green River greenthread G1 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Thelesperma Uinta greenthread G1 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Thelesperma Uinta greenthread G1 S1 http://www.uwyo.edu/wynddsuppor
WY Sweetwater Vascular Plants Townsendia Cedar Mountain Easter- G1 S1 http://www.uwyo.edu/wynddsuppor
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AK Yukon- Amphibians Rana sylvatica Wood Frog G5 S3S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Accipiter gentilis Northern Queen Charlotte SS SC http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Asio flammeus Short-eared Owl G5 S4S5B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Brachyramphus Kittliz's murrelet G3G4 S2B,S2N C http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Branta canadensis Aleutian Canada Goose R SC http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Bubo scandiaca Snowy Owl G5 S3B, S3N http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Calcarius pictus Smith's Longspur G5 S3S4B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Circus cyaneus Northern Harrier G5 S3N, S4B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Contopus cooperi Olive Flycatcher G4 S3S4B SMC SC http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Denroica striata Blackpoll Warbler G5 S4B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Denroica townsendi Townsend's Warbler G5 S5B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Euphagus carolinus Rusty Blackbird G4 S3S4B, http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Falco peregrinus American Peregrine SC http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Falco peregrinus Artic Peregrine Falcon R SC http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Gavia adamsii Yellow-billed loon C http://ecos.fws.gov/tess_public/cou
AK Yukon- Birds Petrochelidon Cliff Swallow G5 S4B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Tachycineta Violet-Green Swallow G5 S4B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Birds Tringa flavipes Lesser Yellowlegs G5 S5B http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Fish Acipenser Green Sturgeon LT SP http://ecos.fws.gov/speciesProfile/p
AK Yukon- Insects Melanoplus Gordon's grasshopper G1G3 S1 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Insects Oeneis alpina Eskimo arctic G3G4 S3 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Insects Rhithrogena ingalik Alaska endemic mayfly G1G3 S1S3 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Insects Somatochlora Treeline emerald G4 S3S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Mammals Bison bison Wood Bison LE E http://ecos.fws.gov/tess_public/cou
AK Yukon- Mammals Dicrostonyx Collared Lemming G5 S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Mammals Marmota broweri Alaska marmot G4 S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Mammals Mustela erminea Ermine G5 S5 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Mammals Myotis lucifugus Little Brown Bat G5 S3S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Molluscs Anodonta beringiana Yukon Floater G4 S3S4 http://aknhp.uaa.alaska.edu/zoology
AK Yukon- Molluscs Rana luteiventris Columbia spotted frog G4 S2? http://aknhp.uaa.alaska.edu/zoology
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Northwest
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

AK Yukon- Vascular Plants Claytonia ogilviensis Ogilvie Mountain G1 SP http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Erysimum asperum G5T2 S1S2 http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Lesquerella calderi G3G4 S1S2 http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Mertensia Drummond's bluebell G2Q S2 http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Oxytropis artica var G4?T2Q S2 http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Podistera yukonensis Yukon Podistera G2 S1 http://aknhp.uaa.alaska.edu/botany/
AK Yukon- Vascular Plants Symphyotrichum G3 S3 http://aknhp.uaa.alaska.edu/botany/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Other Western Interior
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

AR Sebastian Birds Falco peregrinus Arctic peregrine Falcon R http://ecos.fws.gov/tess_public/cou
AR Sebastian Birds Haliaeetus Bald Eagle G5 S2B, S4N BGEPA INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Birds Limnothlypis Swainson's warbler G4 S3B INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Birds Sterna antillarum Interior least tern G4T2Q S2B LE INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Birds Thryomanes bewickii Bewick's wren G5 S2B, S3N INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Birds Tyrannus verticalis Western kingBirds G5 S1B, S1N INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Fish Hiodon alosoides Goldeye G5 S2? INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Fish Hybognathus Plains minnow G4 SX INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Fish Percina Slenderhead darter G5 S2 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Fish Phenacobius Suckermouth minnow G5 S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Fish Polyodon spathula Paddlefish G4 S2? INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Insects Cicindela hirticollis Beach-dune tiger beetle G5 S2S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Insects Lucanus elephus Giant stag beetle G3G5 S2 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Insects Nicrophorus American burying beetle G2G3 S1 LE INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Mammals Reithrodontomys Eastern harvest mouse G5 S2 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Reptiles Cemophora coccinea Nothern scarlet snake G5T5 S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Reptiles Regina rigida Gulf crayfish snake G5T5 S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Reptiles Terrapene ornata Ornate box turtle G5T5 S2 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Androsace Rock jasmine G5 S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Calopogon Oklahoma grass-pink G4? S2 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Carex gravida A caric sedge G5 S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Corton Linheimer's croton G5TNR SH INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Equisetum Smooth scouring rush G5 S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Festuca versuta Texas fescue G3 S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Iva angustifolia Slender marsh elder G5? S1 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Liatris compacta Ouachita blazing star G5T3 S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Lithospermum Fringed puccon G5 S2S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Minuartia A Sandwort G5 S2S3 INV http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Quercus acerifolia Maple-leaved oak G1 S1 ST http://ecos.fws.gov/tess_public/cou
AR Sebastian Vascular Plants Valerianella nuttallii Nuttall's cornsalad G2? S2 INV http://ecos.fws.gov/tess_public/cou
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Table G-1
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AR Sebastian Vascular Plants Zephyranthes Rain lily G5 S1S2 INV http://ecos.fws.gov/tess_public/cou
KS Bourbon Amphibians viridescens Eastern Newt T http://www.kdwp.state.ks.us/news/
KS Bourbon Amphibians Pseudacris crucifer Spring Peeper T http://www.kdwp.state.ks.us/news/
KS Bourbon Amphibians melanota Green Frog T http://www.kdwp.state.ks.us/news/
KS Bourbon Birds henslowii Henslow's Sparrow SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Birds Asio flammeus Short-eared Owl SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Birds vociferus Whip-poor-will SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Birds alexandrinus Snowy Plover T http://www.kdwp.state.ks.us/news/
KS Bourbon Birds Charadrius melodus Piping Plover LT T http://www.kdwp.state.ks.us/news/
KS Bourbon Birds oryzivorus Bobolink SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Birds leucocephalus Bald Eagle BGEPA http://www.kdwp.state.ks.us/news/
KS Bourbon Birds Numenius borealis Eskimo Curlew LE E http://www.kdwp.state.ks.us/news/
KS Bourbon Birds Sterna antillarum Least Tern LE E http://www.kdwp.state.ks.us/news/
KS Bourbon Fish blennioides Greenside Darter SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Fish Minytrema melanops Spotted Sucker SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Fish Nocomis biguttatus Hornyhead Chub T http://www.kdwp.state.ks.us/news/
KS Bourbon Fish Noturus gyrinus Tadpole Madtom SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Insects americanus American Burying Beetle LE E http://www.kdwp.state.ks.us/news/
KS Bourbon Mammals Myotis grisescens Gray Myotis LE E http://www.kdwp.state.ks.us/news/
KS Bourbon Mammals Spilogale putorius Eastern Spotted Skunk T http://www.kdwp.state.ks.us/news/
KS Bourbon Molluscs  Elliptio dilatata Spike Mussel SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Molluscs Fusconaia flava Wabash Pigtoe Mussel SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Molluscs Lampsilis radiata Fat Mucket Mussel SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Molluscs coccineum Round Pigtoe Mussel SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Reptiles Crotalus horridus Timber Rattlesnake SNC http://www.kdwp.state.ks.us/news/
KS Bourbon Reptiles Eumeces laticeps Broadhead Skink T http://www.kdwp.state.ks.us/news/
KS Bourbon Reptiles geographica Common Map Turtle T http://www.kdwp.state.ks.us/news/
KS Bourbon Reptiles occipitomaculata Redbelly Snake T http://www.kdwp.state.ks.us/news/
KS Bourbon Reptiles Virginia valeriae Smooth Earth Snake T http://www.kdwp.state.ks.us/news/
KS Bourbon Birds Charadrius Mountain Plover PT http://ecos.fws.gov/tess_public/cou
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KS Bourbon Vascular Plants Asclepias meadii Mead's milkweed LT http://ecos.fws.gov/tess_public/cou
KS Linn Amphibians viridescens Eastern Newt T http://www.kdwp.state.ks.us/news/
KS Linn Amphibians Pseudacris crucifer Spring Peeper T http://www.kdwp.state.ks.us/news/
KS Linn Amphibians Rana areolata Crawfish Frog SNC http://www.kdwp.state.ks.us/news/
KS Linn Amphibians melanota Green Frog T http://www.kdwp.state.ks.us/news/
KS Linn Birds henslowii Henslow's Sparrow SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds Aquila chrysaetos Golden Eagle BGEPA SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds Asio flammeus Short-eared Owl SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds Buteo regalis Ferruginous Hawk SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds vociferus Whip-poor-will SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds alexandrinus Snowy Plover T http://www.kdwp.state.ks.us/news/
KS Linn Birds Charadrius melodus Piping Plover LT T http://www.kdwp.state.ks.us/news/
KS Linn Birds Charadrius Mountain Plover PT http://ecos.fws.gov/tess_public/cou
KS Linn Birds Chlidonias niger Black Tern SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds Dendroica cerulea Cerulean Warbler SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds Dendroica dominica Yellow-throated Warbler SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds oryzivorus Bobolink SNC http://www.kdwp.state.ks.us/news/
KS Linn Birds leucocephalus Bald Eagle
KS Linn Birds Numenius borealis Eskimo Curlew LE E http://www.kdwp.state.ks.us/news/
KS Linn Birds Sterna antillarum Least Tern LE E http://www.kdwp.state.ks.us/news/
KS Linn Fish blennioides Greenside Darter SNC http://www.kdwp.state.ks.us/news/
KS Linn Fish Nocomis biguttatus Hornyhead Chub T http://www.kdwp.state.ks.us/news/
KS Linn Fish Noturus gyrinus Tadpole Madtom SNC http://www.kdwp.state.ks.us/news/
KS Linn Insects americanus American Burying Beetle
KS Linn Mammals Spilogale putorius Eastern Spotted Skunk T http://www.kdwp.state.ks.us/news/
KS Linn Molluscs ligamentina Mucket Mussel E http://www.kdwp.state.ks.us/news/
KS Linn Molluscs suborbiculata Flat Floater E http://www.kdwp.state.ks.us/news/
KS Linn Molluscs confragosus Rock Pocketbook Mussel T http://www.kdwp.state.ks.us/news/
KS Linn Molluscs Cumberlandia Spectaclecase C http://ecos.fws.gov/tess_public/cou
KS Linn Molluscs Fusconaia flava Wabash Pigtoe Mussel SNC http://www.kdwp.state.ks.us/news/
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KS Linn Molluscs Pleurocera acuta Sharp Hornsnail T http://www.kdwp.state.ks.us/news/
KS Linn Molluscs Quadrula nodulata Wartyback Mussel SNC http://www.kdwp.state.ks.us/news/
KS Linn Reptiles Crotalus horridus Timber Rattlesnake SNC http://www.kdwp.state.ks.us/news/
KS Linn Reptiles Eumeces laticeps Broadhead Skink
KS Linn Reptiles geographica Common Map Turtle T http://www.kdwp.state.ks.us/news/
KS Linn Reptiles occipitomaculata Redbelly Snake T http://www.kdwp.state.ks.us/news/
KS Linn Reptiles Virginia valeriae Smooth Earth Snake T http://www.kdwp.state.ks.us/news/
KS Linn Vascular Plants Asclepias meadii Mead's milkweed LT http://ecos.fws.gov/tess_public/cou
MO Bates Amphibians Lithobates areolatus Northern Crawfish Frog G4T4 S3 http://mdc.mo.gov/landwater-
MO Bates Birds Accipiter striatus Sharp-shinned Hawk G5 S3 http://mdc.mo.gov/landwater-
MO Bates Birds Buteo swainsoni Swainson's Hawk G5 S2 http://mdc.mo.gov/landwater-
MO Bates Birds Circus cyaneus Northern Harrier G5 S2 E http://mdc.mo.gov/landwater-
MO Bates Birds Tympanuchus cupido Greater Prairie-chicken G4 S1 E http://mdc.mo.gov/landwater-
MO Bates Birds Tyto alba Barn Owl G5 S3 http://mdc.mo.gov/landwater-
MO Bates Fish Macrhybopsis Silver Chub G5 S3 http://mdc.mo.gov/landwater-
MO Bates Fish Notropis buchanani Ghost Shiner G5 S2 http://mdc.mo.gov/landwater-
MO Bates Insects Gomphus ozarkensis Ozark Clubtail G4 S3 http://mdc.mo.gov/landwater-
MO Bates Insects Speyeria idalia Regal Fritillary G3 S3 http://mdc.mo.gov/landwater-
MO Bates Non Vascular Sematophyllum A Moss G5 S1 http://mdc.mo.gov/landwater-
MO Bates Vascular Plants Carex arkansana A Sedge G4 S3 http://mdc.mo.gov/landwater-
MO Bates Vascular Plants Penstemon cobaea A Beard-tongue G4TNR S1 http://mdc.mo.gov/landwater-
OK Craig Birds Charadrius melodus Piping Plover G5 S?N LT S2 http://www.fws.gov/endangered/
OK Craig Birds Charadrius Mountain Plover G2 S2B PT S1 http://www.fws.gov/endangered/
OK Craig Birds Falco peregrinus American peregrine G4 S?N R SOC S3 http://www.fws.gov/endangered/
OK Craig Birds Falco peregrinus Arctic peregrine Falcon R http://www.fws.gov/endangered/
OK Craig Birds Sterna antillarum Least tern G4 S2B LE S1 http://www.fws.gov/endangered/
OK Craig Fish Etheostoma cragini Arkansas Darter C SS2 http://www.biosurvey.ou.edu/downl
OK Craig Insects Gryllotalpa major Prairie Mole Cricket SS2 http://www.biosurvey.ou.edu/downl
OK Craig Insects Nicrophorus American Burying Beetle LT http://www.fws.gov/endangered/
OK Craig Mammals Myotis grisescens Gray bat LE http://www.fws.gov/endangered/
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OK Craig Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/midwest/endan
OK Craig Molluscs Lampsilis Neosho Mucket C http://www.fws.gov/endangered/
OK Craig Molluscs Noturus placidus Neosho madtom LT http://www.fws.gov/endangered/
OK Craig Reptiles Macrochelys Alligator Snapping Turtle CS SS2 http://www.biosurvey.ou.edu/downl
OK Craig Vascular Plants Platanthera Western Prairie Fringed LT http://www.biosurvey.ou.edu/downl
OK Haskell Birds Charadrius melodus Piping Plover G5 S?N LT S2 http://www.fws.gov/endangered/
OK Haskell Birds Charadrius Mountain Plover G2 S2B PT S1 http://www.fws.gov/endangered/
OK Haskell Birds Falco peregrinus American peregrine G4 S?N R SOC S3 http://www.fws.gov/endangered/
OK Haskell Birds Falco peregrinus Arctic peregrine Falcon R http://www.fws.gov/endangered/
OK Haskell Birds Haliaeetus Bald Eagle G5 S1B/S3N BGEPA T S3 http://www.fws.gov/endangered/
OK Haskell Birds Sterna antillarum Least tern G4 S2B LE S1 http://www.fws.gov/endangered/
OK Haskell Fish Percina maculata Blackside Darter T http://www.biosurvey.ou.edu/downl
OK Haskell Insects Nicrophorus American Burying Beetle LE E http://www.biosurvey.ou.edu/downl
OK Haskell Mammals Mustela frenata Long-tailed Weasel SS2 http://www.biosurvey.ou.edu/downl
OK Haskell Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/midwest/endan
OK Haskell Reptiles Macrochelys Alligator Snapping Turtle CS SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Amphibians Plethodon kiamichi Kiamichi Slimy CS SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Amphibians Plethodon ouachitae Rich Mountain CS SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Birds Aimophila aestivalis Bachman's Sparrow SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Birds Charadrius melodus Piping Plover G5 S?N LT S2 http://www.fws.gov/endangered/
OK Le Flore Birds Charadrius Mountain Plover G2 S2B PT S1 http://www.fws.gov/endangered/
OK Le Flore Birds Falco peregrinus American peregrine G4 S?N R SOC S3 http://www.fws.gov/endangered/
OK Le Flore Birds Falco peregrinus Arctic peregrine Falcon R http://www.fws.gov/endangered/
OK Le Flore Birds Haliaeetus Bald Eagle G5 S1B/S3N BGEPA T S3 http://www.fws.gov/endangered/
OK Le Flore Birds Sterna antillarum Least tern G4 S2B LE S1 http://www.fws.gov/endangered/
OK Le Flore Fish Moxostoma Shorthead Redhorse SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Fish Percina nasuta Longnose Darter E http://www.biosurvey.ou.edu/downl
OK Le Flore Fish Percina pantherina Leopard Darter T,H T http://www.biosurvey.ou.edu/downl
OK Le Flore Fish Scaphirhynchus Shovelnose Sturgeon SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Fish Percina maculata Blackside Darter T http://www.biosurvey.ou.edu/downl
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OK Le Flore Insects Nicrophorus American Burying Beetle LE E http://www.biosurvey.ou.edu/downl
OK Le Flore Mammals Mustela frenata Long-tailed Weasel SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Mammals Myotis sodalis Indiana Bat LE E http://www.biosurvey.ou.edu/downl
OK Le Flore Molluscs Arkansia wheeleri Ouachita Rock LE E http://www.biosurvey.ou.edu/downl
OK Le Flore Molluscs Leptodea leptodon Scaleshell LE SS2 http://www.biosurvey.ou.edu/downl
OK Le Flore Molluscs Quadrula fragosa Winged Mapleleaf LE http://www.biosurvey.ou.edu/downl
OK Le Flore Molluscs Stenotrema pilsbryi Rich Mountain Stilmouth SS1 http://www.biosurvey.ou.edu/downl
OK Okmulgee Birds Aimophila aestivalis Bachman's Sparrow SS2 http://www.biosurvey.ou.edu/downl
OK Okmulgee Birds Charadrius melodus Piping Plover G5 S?N LT S2 http://www.fws.gov/endangered/
OK Okmulgee Birds Charadrius Mountain Plover G2 S2B PT S1 http://www.fws.gov/endangered/
OK Okmulgee Birds Falco peregrinus American peregrine G4 S?N R SOC S3 http://www.fws.gov/endangered/
OK Okmulgee Birds Falco peregrinus Arctic peregrine Falcon R http://www.fws.gov/endangered/
OK Okmulgee Birds Grus americana Whooping Crane G5 S?N LE S1 http://www.fws.gov/endangered/
OK Okmulgee Birds Haliaeetus Bald Eagle G5 S1B/S3N BGEPA T S3 http://www.fws.gov/endangered/
OK Okmulgee Birds Sterna antillarum Least tern G4 S2B LE S1 http://www.fws.gov/endangered/
OK Okmulgee Fish Notropis girardi Arkansas River Shiner LT T http://www.biosurvey.ou.edu/downl
OK Okmulgee Insects Nicrophorus American Burying Beetle LT http://www.fws.gov/endangered/
OK Okmulgee Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/midwest/endan
OK Okmulgee Reptiles Macrochelys Alligator Snapping Turtle CS SS2 http://www.biosurvey.ou.edu/downl
OK Okmulgee Reptiles Phrynosoma Texas Horned Lizard CS SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Birds Charadrius melodus Piping Plover G5 S?N LT S2 http://www.fws.gov/endangered/
OK Rogers Birds Charadrius Mountain Plover G2 S2B PT S1 http://www.fws.gov/endangered/
OK Rogers Birds Falco peregrinus American peregrine G4 S?N R SOC S3 http://www.fws.gov/endangered/
OK Rogers Birds Falco peregrinus Arctic peregrine Falcon R http://www.fws.gov/endangered/
OK Rogers Birds Grus americana Whooping Crane G5 S?N LE S1 http://www.fws.gov/endangered/
OK Rogers Birds Haliaeetus Bald Eagle G5 S1B/S3N BGEPA T S3 http://www.fws.gov/endangered/
OK Rogers Birds Sterna antillarum Least tern G4 S2B LE S1 http://www.fws.gov/endangered/
OK Rogers Fish Etheostoma cragini Arkansas Darter C SS2 http://www.fws.gov/endangered/
OK Rogers Insects Gryllotalpa major Prairie Mole Cricket SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Insects Nicrophorus American Burying Beetle LT http://www.fws.gov/endangered/
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Other Western Interior
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

OK Rogers Mammals Marmota monax Woodchuck SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Mammals Myotis sodalis Indiana Bat LE http://www.fws.gov/midwest/endan
OK Rogers Mammals Puma concolor Mountain Lion SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Molluscs Cyprogenia aberti Western Fanshell SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Molluscs Lampsilis Neosho Mucket C http://www.fws.gov/endangered/
OK Rogers Molluscs Quadrula cylindrica Rabbitsfoot SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Reptiles Macrochelys Alligator Snapping Turtle CS SS2 http://www.biosurvey.ou.edu/downl
OK Rogers Vascular Plants Platanthera Western Prairie Fringed LT http://www.fws.gov/endangered/
OK Rogers Vascular Plants Platanthera Western Prairie Fringed LT http://www.biosurvey.ou.edu/downl

Notes:
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.
1 Priority as identified in the State Wildlife Action Plan and its list of Species of Greatest Conservation Concern (for more information on SWAP, 
see http://www.outdooralabama.com/research-mgmt/swcs/).
2 Alabama endemic.
4 Reported from the county, but not likely part of an established, self-sustaining population
5 Historic occurrence.
6 The USFWS lists Pleurobema furvum as endangered under the Endangered Species Act. ALNHP considers P. furvum a synonym of P. rubellum following the taxonomy 
used by  James D. Williams, Arthur E. Bogan, and Jeffrey T. Garner in Freshwater Mussels of Alabama & the Mobile Basin in Georgia, Mississippi, and Tennessee (2008).
7 Protected under Alabama Game, Fish and Wildlife Laws, Section 9-11-269.
LE - Listed endangered
LT - Listed threatened
PE - Proposed endangered
PT - Proposed threatened
C - Candidate
PDL - Proposed for delisting LE
PDL DM - Recovered, delisted and being monitored
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Table G-1
State and Federally Listed Species from 193 Coal Counties in the U.S.  - Other Western Interior
Cells shaded indicate data from counties with underground mines; Cells without shading are data from counties with surface mines only
Rank and Status code definitions vary between states.  They have not been standardized here but instead are presented as reported in the given citation.

State County Taxonomic Group Scientific Name Common Name
Global 
Rank

State 
Rank

Federal 
Status

State Status
State 
Priority

Citation (URL)

XE Experimental - Essential population
XN Experimental - Nonessential population
CH - Critical Habitat
PS - Partial Status
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Table G-2 Federally Protected Species Reported for the 193 Coal Counties with Active Mines 

Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Amphibians Anaxyrus (Bufo) houstonensis Houston toad LE 

Amphibians Bufo boreas boreas 
Boreal Western Toad (S. Rocky Mtn. 

Population) 
C 

Amphibians Necturus alabamensis Black Warrior Waterdog C 

Amphibians Plethodon neomexicanus Jemez Mountains salamander C 

Amphibians Plethodon nettingi Cheat Mountain salamander LT 

Amphibians Rana (Lithobates) chiricahuensis Chiricahua Leopard Frog LT 

Birds Anthus spragueii Sprague's Pipit C 

Birds Aquila chrysaetos Golden Eagle BGEPA 

Birds Brachyramphus brevirostris Kittliz's murrelet  C 

Birds Centrocercus urophasianus Greater Sage Grouse  C 

Birds Charadrius melodus Piping Plover LT 

Birds Charadrius montanus Mountain Plover  PT 

Birds Coccyzus americanus Yellow-billed Cuckoo C 

Birds Empidonax traillii extimus Southwestern Willow Flycatcher  LE 

Birds Falco femoralis septentrionalis Northern Aplomado falcon  LE 

Birds Falco peregrinus anatum American Peregrine Falcon DL 

Birds Falco peregrinus tundrius Arctic Peregrine Falcon DL 

Birds Gavia adamsii Yellow-billed loon C 

Birds Grus americana Whooping Crane LE 

Birds Haliaeetus leucocephalus Bald Eagle BGEPA 

Birds Mycteria americana Wood Stork LE 

Birds Numenius borealis Eskimo Curlew  LE 

Birds Picoides borealis Red-cockaded Woodpecker LE 

Birds Sterna antillarum athalassos Interior Least Tern LE 

Birds Sterna (Sternula) antillarum Least Tern LE 

Birds Strix occidentalis lucida Mexican Spotted Owl LT 

Crustaceans Lirceus usdagalun  Lee County Cave Isopod  LE 

Fish Acipenser medirostris Green Sturgeon LT 

Fish Acipenser oxyrinchus desotoi Gulf Sturgeon LT 

Fish Crystallaria cincotta Diamond darter  C 

Fish Cyprinella caerulea Blue Shiner LT 

Fish Erimonax monachus Spotfin Chub LT 

Fish Erimystax cahni Slender Chub LT 

Fish Etheostoma chermocki Vermilion Darter LE 

Fish Etheostoma cragini Arkansas Darter C 

Fish Etheostoma nuchale Watercress Darter LE 

Fish Etheostoma phytophilum Rush Darter C 

http://natureserve.org/explorer/servlet/NatureServe?searchName=LIRCEUS+USDAGALUN


Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Fish Etheostoma sagitta Arrow Darter C 

Fish Etheostoma susanae Cumberland Darter C 

Fish Gila cypha Humpback Chub LE 

Fish Gila elegans Bonytail LE 

Fish Notropis albizonatus Palezone Shiner LE 

Fish Notropis buccula Smalleye shiner C 

Fish Notropis cahabae Cahaba Shiner LE 

Fish Notropis girardi Arkansas River Shiner LT 

Fish Notropis oxyrhynchus Sharpnose shiner C 

Fish Noturus flavipinnis Yellowfin Madtom LT 

Fish Noturus placidus Neosho madtom  LT 

Fish Oncorhynchus gilae apache Apache Trout LT 

Fish Percina aurolineata Goldline Darter LT 

Fish Percina aurora Pearl darter  C 

Fish Percina pantherina Leopard Darter LT 

Fish 
Phoxinus (Chrosomus) 

cumberlandensis 
Blackside Dace LT 

Fish Ptychocheilus lucius Colorado Pikeminnow LE 

Fish Scaphirhynchus suttkusi Alabama Sturgeon LE 

Fish Thymallus arcticus Arctic Grayling C 

Fish Tiaroga cobitis Loach Minnow LT 

Fish Xyrauchen texanus Razorback Sucker LE 

Fish  Scaphirhynchus albus Pallid sturgeon  LE 

Insects Boloria improba acrocnema Uncompahgre fritillary butterfly LE 

Insects Hesperia dacotae Dakota Skipper  C 

Insects Neonympha mitchellii Mitchell's Satyr LE 

Insects Nicrophorus americanus American Burying Beetle LE 

Insects Pseudanophthalmus frigidus Icebox Cave Beetle C 

Insects Somatochlora hineana Hine's Emerald LE 

Mammals 
Herpailurus (Puma) 

yagouaroundi cacomitli 
Gulf Coast jaguarundi  LE 

Mammals Bison bison athabascae Wood Bison LE 

Mammals Canis lupus Gray wolf  LE 

Mammals Canis rufus Red wolf LE 

Mammals 
Corynorhinus (=Plecotus) 

townsendii virginianus 
Virginia big-eared bat  LE 

Mammals Cynomys gunnisoni Gunnison's Prairie Dog C 

Mammals Cynomys parvidens Utah Prairie Dog LT 

Mammals Leopardus pardalis Ocelot LE 

Mammals Lynx canadensis Canada Lynx  LT 



Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Mammals Mustela nigripes Black-footed Ferret LE 

Mammals Myotis grisescens Gray Bat LE 

Mammals Myotis sodalis  Indiana Bat  LE 

Mammals Ursus americanus American Black Bear 
LT in SE 

Region 

Mammals Ursus americanus luteolus Louisiana black bear LT 

Mammals Ursus arctos Grizzly Bear  LT 

Mammals Zapus hudsonius preblei Preble's Meadow Jumping Mouse LT 

Mollusks Alasmidonta atropurpurea Cumberland Elktoe LE 

Mollusks Arkansia wheeleri Ouachita Rock Pocketbook LE 

Mollusks Athearnia anthonyi Anthony Riversnail LE 

Mollusks Cumberlandia monodonta Spectaclecase C 

Mollusks Cyprogenia stegaria Fanshell  LE 

Mollusks Dromus dromas Dromedary Pearlymussel LE 

Mollusks Epioblasma brevidens Cumberlandian Combshell LE 

Mollusks Epioblasma capsaeformis  Oyster Mussel LE 

Mollusks Epioblasma florentina florentina Yellow Blossom (pearlymussel) LE 

Mollusks Epioblasma florentina walkeri  Tan Riffleshell  LE 

Mollusks Epioblasma metastriata Upland Combshell LE 

Mollusks 
Epioblasma obliquata 

perobliqua 
Purple Cat's Paw Pearlymussel LE 

Mollusks Epioblasma othcaloogensis Southern Acornshell LE 

Mollusks Epioblasma torulosa rangiana Northern Riffleshell LE 

Mollusks Epioblasma torulosa torulosa Tubercled Blossom LE 

Mollusks Fusconaia cor Shiny Pigtoe LE 

Mollusks Fusconaia cuneolus  Fine-rayed Pigtoe  LE 

Mollusks Fusconaia escambia Narrow Pigtoe C 

Mollusks Fusconaia rotulata Round Ebonyshell C 

Mollusks Hamiota altilis Finelined Pocketbook LT 

Mollusks Hamiota perovalis Orangenacre Mucket LT 

Mollusks Hemistena lata Cracking pearlymussel LE 

Mollusks Lampsilis abrupta Pink Mucket LE 

Mollusks Lampsilis rafinesqueana Neosho Mucket  C 

Mollusks Lampsilis virescens Alabama Lamp Pearly Mussel LE 

Mollusks Lemiox rimosus  Birdswing Pearlymussel LE 

Mollusks Leptodea leptodon Scaleshell LE 

Mollusks Leptoxis ampla Round Rocksnail LT 

Mollusks Leptoxis plicata Plicate Rocksnail LE 

Mollusks Leptoxis taeniata Painted Rocksnail LT 

Mollusks Lepyrium showalteri Flat Pebblesnail LE 

http://natureserve.org/explorer/servlet/NatureServe?searchName=MYOTIS+SODALIS
http://natureserve.org/explorer/servlet/NatureServe?searchName=EPIOBLASMA+CAPSAEFORMIS
http://natureserve.org/explorer/servlet/NatureServe?searchName=EPIOBLASMA+FLORENTINA+WALKERI
http://natureserve.org/explorer/servlet/NatureServe?searchName=FUSCONAIA+CUNEOLUS
http://natureserve.org/explorer/servlet/NatureServe?searchName=LEMIOX+RIMOSUS


Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Mollusks Lexingtonia dolabelloides Slabside pearlymussel C 

Mollusks Lioplax cyclostomaformis Cylindrical Lioplax LE 

Mollusks Margaritifera marrianae Alabama Pearlshell C 

Mollusks Medionidus acutissimus Alabama Moccasinshell LT 

Mollusks Medionidus parvulus Coosa Moccasinshell LE 

Mollusks Obovaria retusa Ring Pink LE 

Mollusks Pegias fabula Littlewing Pearlymussel LE 

Mollusks Plethobasus cicatricosus White wartyback LE 

Mollusks Plethobasus cooperianus Orange-foot Pimpleback LE 

Mollusks Plethobasus cyphyus Sheepnose Mussel C 

Mollusks Pleurobema clava Clubshell LE 

Mollusks Pleurobema decisum Southern Clubshell LE 

Mollusks Pleurobema furvum Dark Pigtoe  LE 

Mollusks Pleurobema georgianum Southern Pigtoe LE 

Mollusks Pleurobema perovatum Ovate Clubshell LE 

Mollusks Pleurobema plenum Rough Pigtoe LE 

Mollusks Pleurobema rubellum Dark Pigtoe LE 

Mollusks Pleurobema taitianum Heavy Pigtoe LE 

Mollusks Pleurocera foremani Rough Hornsnail PE 

Mollusks Pleuronaia dolabelloides Slabside Pearlymussel C 

Mollusks Pluerobema clava Clubshell Mussel LE 

Mollusks Potamilus capax Fat Pocketbook LE 

Mollusks Potamilus inflatus Alabama Heelsplitter LT 

Mollusks Ptychobranchus foremanianus Rayed Kidneyshell LE 

Mollusks Ptychobranchus greenii Triangular Kidneyshell LE 

Mollusks Ptychobranchus subtentum Fluted Kidneyshell C 

Mollusks Quadrula cylindrica cylindrica Rabbitsfoot C 

Mollusks Quadrula cylindrica strigillata Rough Rabbitsfoot LE 

Mollusks Quadrula fragosa Winged Mapleleaf LE 

Mollusks Quadrula intermedia Cumberland Monkeyface LE 

Mollusks Quadrula sparsa  Appalachian Monkeyface  LE 

Mollusks Quadrula stapes Stirrupshell LE 

Mollusks Toxolasma cylindrellus Pale Lilliput LE 

Mollusks Triodopsis platysayoides Flat-spired three-toothed Snail  LT 

Mollusks Tulotoma magnifica Tulotoma Snail LE 

Mollusks Villosa fabalis Rayed Bean Mussel C 

Mollusks Villosa perpurpurea  Purple Bean  LE 

Mollusks Villosa trabalis Cumberland Bean  LE 

Reptiles Glyptemys muhlenbergii Bog Turtle LT 

http://natureserve.org/explorer/servlet/NatureServe?searchName=QUADRULA+SPARSA
http://natureserve.org/explorer/servlet/NatureServe?searchName=VILLOSA+PERPURPUREA


Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Reptiles Nerodia erythrogaster neglecta Copperbelly Water Snake LT 

Reptiles Pituophis ruthveni Louisiana pine snake C 

Reptiles Sistrurus catenatus Eastern massasauga C 

Reptiles Sternotherus depressus Flattened Musk Turtle LT 

Vascular 

Plants 
Abronia macrocarpa Large-fruited sand-verbena LE 

Vascular 

Plants 
Apios priceana Price's Potato-bean LT 

Vascular 

Plants 
Arabis georgiana Georgia Rock-cress C 

Vascular 

Plants 
Arabis serotina Shale barren rock-cress  LE 

Vascular 

Plants 
Asclepias meadii Mead's milkweed LT 

Vascular 

Plants 
Asplenium scolopendrium var. 

americanum 
American Hart's-tongue Fern LT 

Vascular 

Plants 
Astragalus montii Heliotrope Milkvetch LT 

Vascular 

Plants 
Clematis morefieldii Morefield's Leather-flower LE 

Vascular 

Plants 
Conradina verticillata Cumberland Rosemary LT 

Vascular 

Plants 
Cycladenia humilis var jonesii Jones Cycladenia LT 

Vascular 

Plants 
Dalea foliosa Leafy Prairie Clover LE 

Vascular 

Plants 
Erigeron maguirei Maguire Daisy  LT 

Vascular 

Plants 
Eriogonum pelinophilum clay-loving wild buckwheat LE 

Vascular 

Plants 
Geocarpon minimum Earth fruit (Tinytim) LT 

Vascular 

Plants 
Hibiscus dasycalyx Neches River rose-mallow C 

Vascular 

Plants 
Hoffmannseggia tenella Slender Rush-pea LE 

Vascular 

Plants 
Isotria medeoloides  Small Whorled Pogonia  LT 

Vascular 

Plants 
Leavenworthia exigua laciniata Kentucky glade cress  C 

Vascular 

Plants 
Lesquerella lyrata Lyrate Bladderpod LT 

Vascular 

Plants 
Marshallia mohrii Mohr's Barbara's Buttons LT 

Vascular 

Plants 
Minuartia cumberlandensis Cumberland Sandwort LE 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1T6
http://natureserve.org/explorer/servlet/NatureServe?searchName=ISOTRIA+MEDEOLOIDES


Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Vascular 

Plants 
Pediocactus despainii San Rafael Cactus  LE 

Vascular 

Plants 
Pediocactus winkleri Winkler Pincushion Cactus LT 

Vascular 

Plants 
Penstemon haydenii Blowout Penstemon LE 

Vascular 

Plants 
Phacelia argillacea Clay Phacelia  LE 

Vascular 

Plants 
Platanthera integrilabia White Fringeless Orchid C 

Vascular 

Plants 
Platanthera leucophaea Eastern prairie fringed orchid LT 

Vascular 

Plants 
Platanthera praeclara Western Prairie Fringed Orchid LT 

Vascular 

Plants 
Ptilimnium nodosum Harperella LE 

Vascular 

Plants 
Sagittaria secundifolia Kral's water-plantain  LT 

Vascular 

Plants 
Sarracenia oreophila Green Pitcher Plant LE 

Vascular 

Plants 
Schoenocrambe barnebyi Barneby Reed-mustard  LE 

Vascular 

Plants 
Scirpus ancistrochaetus Northeastern Bulrush LE 

Vascular 

Plants 
Sclerocactus glaucus Colorado hookless cactus LT 

Vascular 

Plants 
Sclerocactus wetlandicus Uinta Basin Hookless Cactus LT 

Vascular 

Plants 
Sclerocactus wrightiae Wright Fishhook Cactus  LE 

Vascular 

Plants 
Spigelia gentianoides var. 

alabamensis 
Gentian Pinkroot LE 

Vascular 

Plants 
Spiraea virginiana Virginia Spiraea LT 

Vascular 

Plants 
Spiranthes diluvialis Ute Ladies' Tresses LT 

Vascular 

Plants 
Spiranthes parksii Navasota ladies'-tresses LE 

Vascular 

Plants 
Symphyotrichum georgianum Georgia Aster C 

Vascular 

Plants 
Thelypteris burksiorum Alabama Streak-sorus Fern LT 

Vascular 

Plants 
Townsendia aprica Last Chance Townsendia  LT 

Vascular 

Plants 
Trifolium stoloniferum Running Buffalo Clover LE 

Vascular Xyris tennesseensis Tennessee Yellow-eyed Grass LE 



Taxonomic 

Group 
Scientific Name Common Name Federal Status 

Plants 

Sources:  USFWS and State Heritage Programs  

Federal Status Codes:  LE=Listed Endangered; LT=Listed Threatened; C=Candidate; DL=Delisted; BGEPA=Bald and 

Golden Eagle Protection Act 





 

Table G-3:  Summary of Federally Listed Species Summed by State for 193 Counties with Active Coal Mining 

Basin State 

Number 

of 

Counties 

in Study 

Area 

Total Listed 
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Counties in 

State 
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Appalachian Basin AL 11 81 1 3 0 9 2 2 48 1 15 

  KY 21 19 0 2 0 2 1 3 7 0 4 

  MD 2 3 0 1 0 0 0 1 0 0 1 

  OH 16 12 0 1 0 0 1 1 7 1 1 

  PA 28 16 0 1 0 0 0 1 9 2 3 

  TN 4 37 0 1 0 7 0 2 22 0 5 

  VA 6 30 0 1 1 3 0 3 19 0 3 

  WV 26 15 1 0 0 1 0 2 7 0 4 

Colorado Plateau AZ 1 8 1 5 0 2 0 0 0 0 0 

  CO 7 17 0 7 0 4 1 3 0 0 3 

  NM 2 3 1 2 0 0 0 0 0 0 0 

  UT 3 22 0 3 0 5 0 4 0 0 10 

Gulf Region LA 2 5 0 3 0 0 0 1 0 0 1 

  MS 1 3 0 0 0 1 0 1 1 0 0 

  TX 10 23 1 9 0 2 0 5 0 1 5 

Illinois Basin IL 11 14 0 1 0 1 0 2 7 0 3 

  IN 8 16 0 2 0 0 1 1 10 2 0 

  KY 8 17 0 1 0 0 2 2 11 0 1 

Northern Rocky 

Mountains and Great 

Plains 

CO 5 18 0 9 0 5 0 3 0 0 1 

MT 6 12 0 8 0 2 0 2 0 0 0 

ND 3 6 0 2 0 1 1 2 0 0 0 

WY 5 19 1 10 0 1 0 5 0 0 2 

Northwest AK 1 4 0 2 0 1 0 1 0 0 0 

Other Western Interior 

  

  

AR 1 3 0 2 0 0 1 0 0 0 0 

KS 2 10 0 6 0 0 1 1 1 0 1 

MO 1 0 0 0 0 0 0 0 0 0 0 

OK 5 17 0 5 0 3 1 2 5 0 1 

Sources:  Summarized from data presented in Table G-1.



 

Table G-4:  Summary of Known Causes of Decline for Federally-Listed Species by Coal Region for 193 Counties with 

Active Mines 
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Source (URL) 
Appalachian 

Basin 
Amphibians Necturus alabamensis 

Black Warrior 

Waterdog 
C X X     X     X                         

http://ecos.fws.gov/docs/candforms_pdf/r4/D030_V01.

pdf 

  Amphibians Plethodon nettingi 
Cheat Mountain 

salamander 
LT X   X   X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Plethodon+nettingi  

  Birds Aquila chrysaetos Golden Eagle BGEPA X   X                                   
http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Mycteria americana Wood Stork LE X                   X                   http://www.fws.gov/rcwrecovery/rcw.html  

  Birds Picoides borealis 
Red-cockaded 

Woodpecker 
LE X   X X                                 

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Picoides+borealis 

  
Crustacea

ns 
Lirceus usdagalun  

Lee County Cave 

Isopod  
LE    X           X                         

http://www.fws.gov/northeast/virginiafield/pdf/endspec

ies/fact_sheets/lee%20co%20isopod.pdf  

  Fish 
Acipenser oxyrinchus 

desotoi 
Gulf Sturgeon LT X         X           X                 

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Acipenser+oxyrinchus+desotoi 

  Fish Crystallaria cincotta Diamond darter  C    X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Crystallaria+cincotta 

  Fish Cyprinella caerulea Blue Shiner LT X X           X                         http://ecos.fws.gov/docs/life_histories/E05Y.html 

  Fish Erimonax monachus Spotfin Chub LT X X   X       X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Erimonax+monachus 

  Fish Erimystax cahni Slender Chub LT  X X     X     X                         http://ecos.fws.gov/docs/life_histories/E01X.html 

  Fish Etheostoma chermocki Vermilion Darter LE   X           X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Etheostoma+chermocki 

  Fish Etheostoma nuchale Watercress Darter LE X X           X                         http://ecos.fws.gov/docs/life_histories/E00U.html 

http://ecos.fws.gov/docs/candforms_pdf/r4/D030_V01.pdf
http://ecos.fws.gov/docs/candforms_pdf/r4/D030_V01.pdf
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Plethodon+nettingi
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Plethodon+nettingi
http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/rcwrecovery/rcw.html
http://natureserve.org/explorer/servlet/NatureServe?searchName=LIRCEUS+USDAGALUN
http://www.fws.gov/northeast/virginiafield/pdf/endspecies/fact_sheets/lee%20co%20isopod.pdf
http://www.fws.gov/northeast/virginiafield/pdf/endspecies/fact_sheets/lee%20co%20isopod.pdf
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Source (URL) 

Appalachian 

Basin 
Fish Etheostoma phytophilum Rush Darter PE X X                                     

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Etheostoma+phytophilum 

  Fish Etheostoma sagitta Arrow Darter C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Etheostoma+sagitta  

  Fish Etheostoma susanae Cumberland Darter PE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Etheostoma+susanae 

  Fish Notropis albizonatus Palezone Shiner LE   X     X                               http://ecos.fws.gov/docs/life_histories/E04E.html 

  Fish Notropis cahabae Cahaba Shiner LE   X     X                               http://ecos.fws.gov/docs/life_histories/E04C.html 

  Fish Noturus flavipinnis Yellowfin Madtom LT  X X     X     X                         http://ecos.fws.gov/docs/life_histories/E01Y.html 

  Fish Percina aurolineata Goldline Darter LT X X     X                               http://ecos.fws.gov/docs/life_histories/E05S.html 

  Fish 
Phoxinus (Chrosomus) 

cumberlandensis 
Blackside Dace LT   X     X                               http://ecos.fws.gov/docs/life_histories/E05I.html 

  Fish Scaphirhynchus suttkusi Alabama Sturgeon LE X X       X                             http://ecos.fws.gov/docs/life_histories/E026.html 

  Insects 
Neonympha mitchellii 

mitchellii 
Mitchell's Satyr LE X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Neonympha+mitchellii+mitchellii 

  Insects Nicrophorus americanus 
American Burying 

Beetle 
LE X   X X     X                           

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Nicrophorus+americanus 

  Insects 
Pseudanophthalmus 

frigidus 
Icebox Cave Beetle C X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Pseudanophthalmus+frigidus 

  Insects Somatochlora hineana Hine's Emerald LE X X X         X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Somatochlora+hineana 

  Mammals 
Corynorhinus (=Plecotus) 

townsendii virginianus 
Virginia big-eared bat  LE     X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Corynorhinus+townsendii+virginianus 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Etheostoma+sagitta
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Etheostoma+sagitta
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Source (URL) 

Appalachian 

Basin 
Mammals Myotis grisescens Gray Bat LE     X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+sodalis 

  Mollusks Alasmidonta atropurpurea Cumberland Elktoe LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Alasmidonta+atropurpurea 

  Mollusks Athearnia anthonyi Anthony Riversnail LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Athearnia+anthonyi 

  Mollusks 
Conradilla (Lemiox) 

rimosus 

Birdswing 

Pearlymussel  
LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00I.html 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cumberlandia+monodonta  

  Mollusks Cyprogenia stegaria Fanshell mussel LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cyprogenia+stegaria 

  Mollusks Dromus dromas 
Dromedary 

Pearlymussel 
LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00K.html 

  Mollusks Epioblasma brevidens  

Cumberlandian 

Combshell  
LE  X X   X X   X                           http://ecos.fws.gov/docs/life_histories/F01F.html 

  Mollusks Epioblasma capsaeformis Oyster Mussel LE X X                                     http://ecos.fws.gov/docs/life_histories/F01T.html 

  Mollusks 
Epioblasma florentina 

florentina 

Yellow Blossom 

(pearlymussel) 
LE X X     X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+florentina+florentina 

  Mollusks 
Epioblasma florentina 

walkeri  
Tan Riffleshell  LE  X X     X     X                         http://ecos.fws.gov/docs/life_histories/F010.html 

  Mollusks Epioblasma metastriata Upland Combshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+metastriata 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
http://natureserve.org/explorer/servlet/NatureServe?searchName=EPIOBLASMA+BREVIDENS
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Source (URL) 

Appalachian 

Basin 
Mollusks 

Epioblasma obliquata 

obliquata 

Purple Cat's Paw 

Pearlymussel 
LE X X   X       X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+obliquata+obliquata 

  Mollusks Epioblasma othcaloogensis Southern Acornshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+othcaloogensis 

  Mollusks 
Epioblasma torulosa 

rangiana 
Northern Riffleshell LE X X   X X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+torulosa+rangiana 

  Mollusks 
Epioblasma torulosa 

torulosa 

Tubercled blossom 

(pearlymussel)  
LE X X     X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+torulosa+torulosa 

  Mollusks Fusconaia cor Shiny Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00Q.html 

  Mollusks Fusconaia cuneolus Fine-rayed Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00O.html 

  Mollusks Fusconaia escambia Narrow Pigtoe C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Fusconaia+escambia 

  Mollusks Fusconaia rotulata Round Ebonyshell C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Fusconaia+rotulata 

  Mollusks Hemistena lata 
Cracking 

pearlymussel 
LE  X X     X                               http://ecos.fws.gov/docs/life_histories/F01X.html 

  Mollusks Lampsilis (Hamiota) altilis Finelined Pocketbook LT X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lampsilis+altilis 

  Mollusks 
Lampsilis (Hamiota) 

perovalis 
Orangenacre Mucket LT X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lampsilis+perovalis 

  Mollusks Lampsilis abrupta Pink Mucket LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00G.html 

  Mollusks Lampsilis virescens 
Alabama Lamp 

Pearly Mussel 
LE X X                                     http://ecos.fws.gov/docs/life_histories/F00A.html 

  Mollusks Leptoxis ampla Round Rocksnail LT X X           X                       X 
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Leptoxis+ampla 
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Source (URL) 

Appalachian 

Basin 
Mollusks Leptoxis plicata Plicate Rocksnail LE X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Leptoxis+plicata 

  Mollusks Leptoxis taeniata Painted Rocksnail LT X X           X                       X 
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Leptoxis+ampla 

  Mollusks Lepyrium showalteri Flat Pebblesnail LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lepyrium+showalteri 

  Mollusks Lexingtonia dolabelloides 
Slabside 

Pearlymussel 
C X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lexingtonia+dolabelloides 

  Mollusks Lioplax cyclostomaformis Cylindrical Lioplax LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lioplax+cyclostomaformis 

  Mollusks Margaritifera marrianae Alabama Pearlshell C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Margaritifera+marrianae 

  Mollusks Medionidus acutissimus 
Alabama 

Moccasinshell 
LT X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Medionidus+acutissimus 

  Mollusks Medionidus parvulus Coosa Moccasinshell LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Medionidus+parvulus 

  Mollusks Obovaria retusa Ring Pink LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00S.html 

  Mollusks Pegias fabula 
Littlewing 

Pearlymussel 
LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00L.html 

  Mollusks Plethobasus cicatricosus White wartyback LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00M.html 

  Mollusks Plethobasus cooperianus 
Orange-foot 

Pimpleback 
LE X X   X                                 http://ecos.fws.gov/docs/life_histories/F00R.html 

  Mollusks Plethobasus cyphyus Sheepnose Mussel C X X   X X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Plethobasus+cyphyus 

  Mollusks Pleurobema clava Clubshell LE X X X         X                       X 
http://web4.msue.msu.edu/mnfi/abstracts/zoology/Pleur

obema_clava.pdf 
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Source (URL) 

Appalachian 

Basin 
Mollusks Pleurobema decisum Southern Clubshell LE X X     X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Pleurobema+decisum 

  Mollusks Pleurobema fervum Dark Pigtoe LE X                                     X 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=F03A 

  Mollusks Pleurobema georgianum Southern Pigtoe LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Pleurobema+georgianum 

  Mollusks Pleurobema perovatum Ovate Clubshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Pleurobema+perovatum 

  Mollusks Pleurobema plenum Rough Pigtoe LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00P.html 

  Mollusks Pleurobema taitianum Heavy Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F014.html 

  Mollusks Pluerobema clava Clubshell Mussel LE X X           X                         
http://www.fws.gov/midwest/Endangered/clams/clubs_

fc.html 

  Mollusks Potamilus inflatus Alabama Heelsplitter LT X X           X                         http://ecos.fws.gov/docs/life_histories/F01O.html 

  Mollusks 
Ptychobranchus (greenii) 

foremanianus 
Rayed Kidneyshell LE X X                                     

http://www.georgiawildlife.com/sites/default/files/uplo

ads/legacy_assets/Documents/gnhp/ptychobranchus_for

emanianus.pdf 

  Mollusks Ptychobranchus greenii 
Triangular 

Kidneyshell 
LE X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptychobranchus+greenii 

  Mollusks Ptychobranchus subtentum Fluted Kidneyshell C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptychobranchus+subtentum 

  Mollusks 
Quadrula cylindrica 

cylindrica 
Rabbitsfoot C X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Quadrula+cylindrica 

  Mollusks 
Quadrula cylindrica 

strigillata 
Rough Rabbitsfoot LE X X   X X     X                         http://ecos.fws.gov/docs/life_histories/F00V.html 

  Mollusks Quadrula intermedia 
Cumberland 

Monkeyface 
LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00E.html 
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Source (URL) 
Appalachian 

Basin 
Mollusks Quadrula sparsa 

Appalachain 

Monkeyface 
LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00D.html 

  Mollusks Quadrula stapes Stirrupshell LE   X X     X                               http://ecos.fws.gov/docs/life_histories/F027.html 

  Mollusks Toxolasma cylindrellus Pale Lilliput LE X X X         X                         http://ecos.fws.gov/docs/life_histories/F00B.html 

  Mollusks Triodopsis platysayoides 
Flat-spired three-

toothed Snail  
LT X X X X X     X X                     X 

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Triodopsis+platysayoides 

  Mollusks Tulotoma magnifica 
Alabama Livebearing 

Snail 
LE X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Tulotoma+magnifica 

  Mollusks Villosa fabalis Rayed Bean Mussel C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Villosa+fabalis 

  Mollusks Villosa perpurpurea  Purple Bean  LE  X X   X X   X                           http://ecos.fws.gov/docs/life_histories/F001.html 

  Mollusks Villosa trabalis Cumberland Bean  LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F000.html 

  Reptiles 
Clemmys (Glyptemys) 

muhlenbergii 
Bog Turtle LT X         X                             

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Clemmys+muhlenbergii 

  Reptiles Sistrurus catenatus Eastern massasauga C X                                       
http://www.fws.gov/midwest/Endangered/reptiles/eama

-fct-sht.html 

  Reptiles Sternotherus depressus 
Flattened Musk 

Turtle 
LT X X     X X   X         X               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Sternotherus+depressus 

  
Vascular 

Plants 
Apios priceana Price's Potato-bean LT X   X           X             X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Apios+priceana 

  
Vascular 

Plants 
Arabis georgiana Georgia Rock-cress C X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Arabis+georgiana 

  
Vascular 

Plants 
Arabis serotina 

Shale barren rock-

cress  
LE X   X X     X   X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Arabis+serotina 

http://natureserve.org/explorer/servlet/NatureServe?searchName=VILLOSA+PERPURPUREA
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Source (URL) 
Appalachian 

Basin 

Vascular 

Plants 

Asplenium scolopendrium 

var. americanum 

American Hart's-

tongue Fern 
LT X   X                                   http://ecos.fws.gov/docs/federal_register/fr1562.pdf 

  
Vascular 

Plants 
Clematis morefieldii 

Morefield's Leather-

flower 
LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Clematis+morefieldii 

  
Vascular 

Plants 
Conradina verticillata 

Cumberland 

Rosemary 
LT X   X   X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName =Conradina verticillata  

  
Vascular 

Plants 
Ptilimnium nodosum Harperella LE X X   X       X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptilimnium+nodosum 

  
Vascular 

Plants 
Dalea foliosa Leafy Prairie Clover LE X   X           X             X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Dalea+foliosa 

  
Vascular 

Plants 
Isotria medeoloides 

Small-whorled 

Pogonia 
LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Isotria+medeoloides 

  
Vascular 

Plants 

Leavenworthia exigua 

laciniata 
Kentucky glade cress  C X   X                                   

http://ecos.fws.gov/docs/candforms_pdf/r4/Q12F_P01.

pdf 

  
Vascular 

Plants 
Lesquerella lyrata Lyrate Bladderpod LT X   X X     X                 X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lesquerella+lyrata 

  
Vascular 

Plants 
Marshallia mohrii 

Mohr's Barbara's 

Buttons 
LT X   X X     X                 X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Marshallia+mohrii 

  
Vascular 

Plants 
Minuartia cumberlandensis 

Cumberland 

Sandwort 
LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Minuartia+cumberlandensis  

  
Vascular 

Plants 
Platanthera integrilabia 

White Fringeless 

Orchid 
C X   X                             X     

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Platanthera+integrilabia 

  
Vascular 

Plants 
Sagittaria secundifolia 

Little River Arrow-

head 
LT X X X   X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Sarracenia+oreophila 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName%20=Conradina%20verticillata
http://www.natureserve.org/explorer/servlet/NatureServe?searchName%20=Conradina%20verticillata
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Minuartia+cumberlandensis
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Minuartia+cumberlandensis
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Source (URL) 

Appalachian 

Basin 

Vascular 

Plants 
Sarracenia oreophila Green Pitcher Plant LE X   X                         X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Scirpus+ancistrochaetus 

  
Vascular 

Plants 
Scirpus ancistrochaetus Northeastern Bulrush LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Spigelia+gentianoides 

  
Vascular 

Plants 

Spigelia gentianoides var. 

alabamensis 
Gentian Pinkroot LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Spiraea+virginiana 

  
Vascular 

Plants 
Spiraea virginiana Virginia Spiraea LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Symphyotrichum+georgianum 

  
Vascular 

Plants 

Symphyotrichum 

georgianum 
Georgia Aster C X   X X     X                           http://ecos.fws.gov/docs/federal_register/fr2084.pdf 

  
Vascular 

Plants 

Thelypteris pilosa var. 

alabamensis (burksiorum) 

Alabama Streak-sorus 

Fern 
LT X   X                                 X 

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Trifolium+stoloniferum 

  
Vascular 

Plants 
Trifolium stoloniferum 

Running Buffalo 

Clover 
LE X   X X         X             X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Xyris+tennesseensis 

  
Vascular 

Plants 
Xyris tennesseensis 

Tennessee Yellow-

eyed Grass 
LE X   X X                                 

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Xyris+tennesseensis 

Colorado 

Plateau 
Amphibia

ns 
Plethodon neomexicanus 

Jemez Mountains 

salamander 
C X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Plethodon+neomexicanus  

  Birds Anthus spragueii Sprague's pipit  C X                                       http://fieldguide.mt.gov/detail_ABPBM02060.aspx 

  Birds Centrocercus urophasianus  Greater Sage Grouse  C X   X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Centrocercus+urophasianus 

  Birds Charadrius montanus Mountain plover PT X                                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Charadrius+montanus 

  Birds Coccyzus americanus Yellow-billed cuckoo C X                                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Coccyzus+americanus 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Plethodon+neomexicanus
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Plethodon+neomexicanus
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Source (URL) 

Colorado 

Plateau 
Birds Empidonax traillii extimus 

Southwestern willow 

flycatcher 
LE X   X                     X             

http://www.fws.gov/southwest/es/arizona/Documents/S

peciesDocs/SWWF/SWWFC.pdf 

  Birds Grus americana  Whooping Crane LE X   X                                   http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle 
BGEP

A 
X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Haliaeetus+leucocephalus 

  Birds Strix occidentalis lucida Mexican Spotted Owl LT X   X                                   
http://www.fws.gov/southwest/es/arizona/Documents/R

edbook/Mexican%20Spotted%20Owl.pdf 

  Fish Gila cypha Humpback Chub LE X     X X                               http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Gila elegans Bonytail LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Oncorhynchus apache Apache Trout LT X     X                             X   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Oncorhynchus+apache 

  Fish Ptychocheilus lucius 
Colorado 

pikeminnow 
LE X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptychocheilus+lucius 

  Fish Tiaroga cobitis Loach Minnow LT X X   X                                 http://ecos.fws.gov/docs/life_histories/E03X.html 

  Fish Xyrauchen texanus Razorback Sucker LE X                                       http://ecos.fws.gov/docs/life_histories/E054.html 

  Insects Boloria acrocnema 
Uncompahgre 

fritillary butterfly 
LE X                                       

http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=I01Q 

  Mammals Cynomys gunnisoni 
Gunnison's prairie 

dog  
C                         X               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cynomys+gunnisoni 

  Mammals Cynomus parvidens Utah prairie dog LT X   X                   X   X         X 
http://animaldiversity.ummz.umich.edu/site/accounts/in

formation/Cynomys_parvidens.html 

  Mammals Lynx canadensis  Canada Lynx  LT X                   X                   
http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=A073 

  Mammals Mustela nigripes Black-Footed Ferret  LE                         X   X           
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Mustela+nigripes 

  Mammals Ursus arctos Brown (Grizzly) bear LT X   X   X X       X         X           
http://animaldiversity.ummz.umich.edu/site/accounts/in

formation/Ursus_arctos.html 
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Source (URL) 

Colorado 

Plateau 
Vascular 

Plants 
Astragalus montii Heliotrope Milkvetch LT X   X   X       X                     X 

http://www.fws.gov/ecos/ajax/docs/recovery_plan/9509

27b.pdf 

  
Vascular 

Plants 

Cycladenia humilis var 

jonesii  
Jones Cycladenia LT     X   X                             X 

http://www.fws.gov/southwest/es/Arizona/Documents/

Redbook/Jones%20Cycladenia%20RB.pdf 

  
Vascular 

Plants 
Erigeron maguirei Maguire Daisy  LT     X   X       X                       

http://www.fs.fed.us/wildflowers/rareplants/profiles/tep

/erigeron_maguirei/index.shtml 

  
Vascular 

Plants 
Eriogonum pelinophilum 

clay-loving wild 

buckwheat 
LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Eriogonum+pelinophilum 

  
Vascular 

Plants 
Lesquerella congesta 

Dudley Bluffs 

bladderpod  
LT         X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lesquerella+congesta 

  
Vascular 

Plants 
Penstemon debilis 

Parachute 

beardtongue  
PT X       X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Penstemon+debilis 

  
Vascular 

Plants 

Penstemon scariosus 

albifluvis 

White River 

beardtongue  
C X               X                       

http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl

Nm=pensscar 

  
Vascular 

Plants 
Phacelia submutica DeBeque phacelia  PT X       X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Phacelia+submutica 

  
Vascular 

Plants 
Physaria obcordata 

Dudley Bluffs 

twinpod  
LT         X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Physaria+obcordata 

  
Vascular 

Plants 
Pediocactus despainii San Rafael Cactus  LE X   X   X X     X                     X 

http://www.fs.fed.us/wildflowers/rareplants/profiles/tep

/pediocactus_despainii/index.shtml 

  
Vascular 

Plants 
Pediocactus winkleri 

Winkler Pincushion 

Cactus 
LT         X X     X                       

http://www.centerforplantconservation.org/collection/c

pc_viewprofile.asp?CPCNum=3138 

  
Vascular 

Plants 
Phacelia argillacea Clay Phacelia  LE X               X                     X 

http://www.fs.fed.us/wildflowers/rareplants/conservatio

n/success/phacelia_argillacea_recovery.shtml 

  
Vascular 

Plants 
Schoenocrambe barnebyi  

Barneby Reed-

mustard  
LE     X   X                               

http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl

Nm=schobarn 
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Source (URL) 

Colorado 

Plateau 
Vascular 

Plants 
Sclerocactus glaucus 

Colorado hookless 

cactus 
LT X   X   X X     X                       

http://www.fws.gov/mountain-

prairie/species/plants/ColoradoHooklessCactus/index.ht

ml 

  
Vascular 

Plants 
Sclerocactus wetlandicus 

Uinta Basin Hookless 

Cactus 
LT X   X   X X X   X                       

http://www.fws.gov/mountain-

prairie/species/plants/UintaBasinHooklessCactus/Reco

veryOutlineApril2010.pdf 

  
Vascular 

Plants 
Sclerocactus wrightiae 

Wright Fishhook 

Cactus  
LE X   X   X X     X       X               

http://www.fws.gov/mountain-

prairie/species/plants/WrightsCactus/Final5YearRevie

w08252008.pdf 

  
Vascular 

Plants 
Townsendia aprica  

Last Chance 

Townsendia  
LT     X   X       X                       

http://www.fs.fed.us/wildflowers/rareplants/profiles/tep

/townsendia_aprica/index.shtml 

  
Vascular 

Plants 
Spiranthes diluvialis Ute ladies'-tresses  LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Spiranthes+diluvialis 

Gulf 

Region 
Amphibia

ns 

Bufo (Anaxyrus) 

houstonensis 
Houston toad LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Bufo+houstonensis 

  Birds Charadrius melodus Piping Plover LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Charadrius montanus Mountain Plover PT X             X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Charadrius+montanus 

  Birds 
Falco femoralis 

septentrionalis 

Northern Aplomado 

falcon  
LE X   X         X     X                   http://ecos.fws.gov/docs/life_histories/B06V.html 

  Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Picoides borealis 
Red-cockaded 

Woodpecker 
LE X   X X                         X       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Picoides+borealis 

  Birds 
Sterna antillarum 

athalassos 
Interior Least Tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi

a/pwd_bk_w7000_0013_interior_least_tern.pdf 

http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
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Source (URL) 

Gulf 

Region  
Fish Notropis buccula Smalleye shiner C X X           X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Notropis+buccula 

  Fish Notropis oxyrhynchus Sharpnose shiner C X X           X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Notropis+oxyrhynchus 

  Fish Percina aurora Pearl darter  C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Percina+aurora  

  Mammal 
Herpailurus yagouaroundi 

cacomitli 
Gulf Coast jaguarundi  LE X                                       http://www.agarman.dial.pipex.com/jundi.htm 

  Mammals Canis rufus Red wolf LE X   X X                     X       X   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Canis+rufus 

  Mammals Leopardus pardalis Ocelot LE X                 X         X           
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Leopardus+pardalis 

  Mammals Ursus americanus Black Bear 
LT (SE 

region) 
X   X     X                             

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ursus+americanus 

  Mammals Ursus americanus luteolus Louisiana black bear LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ursus+americanus+luteolus 

  Mollusks Quadrula stapes Stirrupshell LE X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Quadrula stapes  

  Reptiles Pituophis ruthveni Louisiana pine snake C X       X                               
http://www.fws.gov/southwest/clearlakees/PDF/PINES

NAKE.pdf 

  
Vascular 

Plants 
Abronia macrocarpa 

Large-fruited sand-

verbena 
LE X   X                         X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Abronia+macrocarpa 

  
Vascular 

Plants 
Geocarpon minimum Earth-fruit LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Geocarpon+minimum 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Percina+aurora
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Percina+aurora
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Quadrula%20stapes
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Quadrula%20stapes
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Source (URL) 

Gulf 

Region 
Vascular 

Plants 
Hibiscus dasycalyx 

Neches River rose-

mallow 
C X   X       X                           

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Hibiscus+dasycalyx 

  
Vascular 

Plants 
Hoffmannseggia tenella Slender Rush-pea LE X   X X         X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Hoffmannseggia+tenella 

  
Vascular 

Plants 
Spiranthes parksii 

Navasota ladies'-

tresses 
LE X   X   X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Spiranthes+parksii 

Illinois 

Basin 
Birds Haliaeetus leucocephalus Bald Eagle 

BGEP

A 
X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Haliaeetus+leucocephalus 

  Birds 
Sternula antillarum 

athalassos 
Interior Least Tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi

a/pwd_bk_w7000_0013_interior_least_tern.pdf 

  Fish Scaphirhynchus albus Pallid Sturgeon LE X         X                             
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Scaphirhynchus+albus 

  Insects 
Pseudanophthalmus 

frigidus 
Icebox Cave Beetle C X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Pseudanophthalmus+frigidus 

  Insects Nicrophorus americanus 
American Burying 

Beetle 
LE X   X X     X                           

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Nicrophorus+americanus 

  Mammals Myotis grisescens Gray Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+sodalis 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cumberlandia+monodonta  

  Mollusks Cyprogenia stegaria 

Eastern Fanshell 

Pearlymussel/Fanshel

l 
LE X X     X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cyprogenia+stegaria 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
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Source (URL) 

Illinois 

Basin 
Mollusks 

Epioblasma obliquata 

obliquata 
Catspaw LE X X   X       X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+obliquata+obliquata 

  Mollusks 
Epioblasma torulosa 

rangiana 
Northern Riffleshell LE X X   X X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+torulosa+rangiana 

  Mollusks 
Epioblasma torulosa 

torulosa 
Tubercled Blossom LE X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Epioblasma+torulosa+torulosa 

  Mollusks Lampsilis abrupta Pink Mucket LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00G.html 

  Mollusks Obovaria retusa Ring Pink LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00S.html 

  Mollusks Pegias fabula 
Littlewing 

Pearlymussel 
LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00L.html 

  Mollusks Plethobasus cicatricosus White Wartyback LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00M.html 

  Mollusks Plethobasus cooperianus 
Orangefoot 

Pimpleback 
LE X X   X                                 http://ecos.fws.gov/docs/life_histories/F00R.html 

  Mollusks Plethobasus cyphyus Sheepnose C X X   X X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Plethobasus+cyphyus 

  Mollusks Pleurobema clava Clubshell LE X X           X                         
http://www.fws.gov/midwest/Endangered/clams/clubs_

fc.html 

  Mollusks Pleurobema plenum Rough Pigtoe LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00P.html 

  Mollusks Potamilus capax Fat Pocketbook LE X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Potamilus capax  

  Mollusks Ptychobranchus subtentum Fluted Kidneyshell C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptychobranchus+subtentum 

  Mollusks 
Quadrula cylindrica 

cylindrica 
Rabbitsfoot C X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Quadrula+cylindrica 

  Reptiles 
Nerodia erythrogaster 

neglecta 

Copperbelly Water 

Snake 
LT X       X                               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Nerodia+erythrogaster+neglecta 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Potamilus%20capax
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Potamilus%20capax
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Source (URL) 

 Illinois 

Basin 
Reptiles 

Sistrurus catenatus 

catenatus 
Eastern Massasauga C X                                       

http://www.fws.gov/midwest/Endangered/reptiles/eama

-fct-sht.html 

  
Vascular 

Plants 

Leavenworthia exigua 

laciniata 
Kentucky glade cress  C X   X                                   

http://ecos.fws.gov/docs/candforms_pdf/r4/Q12F_P01.

pdf 

  
Vascular 

Plants 
Platanthera leucophaea 

Eastern prairie 

fringed orchid 
LT X     X   X     X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Platanthera+leucophaea  

Northern 

Rocky 

Mountains 

and Great 

Plains 

Amphibia

ns 
Bufo boreas boreas Boreal Toad C                         X               http://ecos.fws.gov/docs/federal_register/fr4410.pdf 

  Birds Anthus spragueii Sprague's pipit C X                                       http://fieldguide.mt.gov/detail_ABPBM02060.aspx 

  Birds Aquila chrysaetos Golden Eagle BGEPA X   X                                   
http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Centrocercus urophasianus Greater Sage-Grouse LE X   X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Centrocercus+urophasianus 

  Birds 
Charadrius melodus 

circumcinctus  
Piping Plover  LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Charadrius montanus Mountain Plover PT X                                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Charadrius+montanus 

  Birds Coccyzus americanus Yellow-billed Cuckoo C  X                                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Coccyzus+americanus 

  Birds Empidonax traillii extimus  
Southwestern Willow 

Flycatcher  
LE X   X                     X             

http://www.fws.gov/southwest/es/arizona/Documents/S

peciesDocs/SWWF/SWWFC.pdf 

http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Platanthera+leucophaea
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Platanthera+leucophaea
http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
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Source (URL) 
Northern 

Rocky 

Mountains 

and Great 

Plains  

Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Sterna antillarum Least tern  LE X   X           X                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Sterna+antillarum 

  Birds Strix occidentalis lucida  Mexican Spotted Owl  LT X   X                                   
http://www.fws.gov/southwest/es/arizona/Documents/R

edbook/Mexican%20Spotted%20Owl.pdf 

  Fish Gila cypha Humpback Chub LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E000.html 

  Fish Gila elegans Bonytail LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Ptychocheilus lucius 

Colorado River 

squawfish/pikeminno

w 
LE X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Ptychocheilus+lucius 

  Fish Scaphirhynchus albus Pallid Sturgeon LE X                                       
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Scaphirhynchus+albus 

  Fish Thymallus arcticus Arctic Grayling C       X   X                             http://fieldguide.mt.gov/detail_AFCHA07010.aspx 

  Fish Xyrauchen texanus Razorback Sucker LE X                                       http://ecos.fws.gov/docs/life_histories/E054.html 

  Insects Boloria acrocnema 
Uncompahgre 

fritillary butterfly 
LE     X   X X     X                       

http://www.butterflyrecovery.org/species_profiles/unco

mpahgre_fritillary/ 

  Insects Hesperia dacotae Dakota Skipper  C X     X                       X         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Hesperia+dacotae 

  Mammals Canis lupus Gray wolf  LE/LT X   X             X X       X           
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Canis+lupus 

http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
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Source (URL) 

Northern 

Rocky 

Mountain

s and 

Great 

Plains  

Mammals Cynomys gunnisoni 
Gunnison's prairie 

dog  
C                         X               

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cynomys+gunnisoni 

  Mammals Lynx canadensis  Canada Lynx  LT X                                       
http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=A073 

  Mammals Mustela nigripes Black-footed ferret LE                 X       X               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Mustela+nigripes 

  Mammals Zapus hudsonius preblei  
Preble's Meadow 

Jumping Mouse 
LT X   X                                   

http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=A0C2 

  
Vascular 

Plants 
Lesquerella congesta 

Dudley Bluffs 

bladderpod  
LT         X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lesquerella+congesta 

  
Vascular 

Plants 
Penstemon debilis 

Parachute 

beardtongue  
PT X       X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Penstemon+debilis 

  
Vascular 

Plants 
Penstemon haydenii Blowout Penstemon LE X   X                         X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Penstemon+haydenii 

  
Vascular 

Plants 

Penstemon scariosus 

albifluvis 

White River 

beardtongue  
C X               X                       

http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl

Nm=pensscar 

  
Vascular 

Plants 
Phacelia submutica DeBeque phacelia  PT X       X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Phacelia+submutica 

  
Vascular 

Plants 
Physaria obcordata 

Dudley Bluffs 

twinpod  
LT         X       X                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Physaria+obcordata 

  
Vascular 

Plants 
Sclerocactus glaucus 

Colorado hookless 

Cactus  
LT X   X   X X     X                       

http://www.fws.gov/mountain-

prairie/species/plants/ColoradoHooklessCactus/index.ht

ml 
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Source (URL) 
Northern 

Rocky 

Mountains 

and Great 

Plains 

Vascular 

Plants 
Spiranthes diluvialis Ute ladies' tresses LT X   X X                       X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Spiranthes+diluvialis 

Northwest Birds 
Brachyramphus 

brevirostris 
Kittliz's murrelet  C X             X                         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Accipiter+gentilis+laingi 

  Birds Gavia adamsii Yellow-billed loon C X             X X X X X                 
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Brachyramphus+brevirostris 

  Birds Accipiter gentilis laingi 
Northern Queen 

Charlotte Goshawk 
PE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Gavia+adamsii 

  Fish Acipenser medirostris Green Sturgeon LT X       X     X       X                 
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Acipenser+medirostris 

  Mammals Bison bison athabascae Wood Bison LE X               X       X               
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Bison+bison+athabascae 

Other 

Western 

Interior 
Birds Aquila chrysaetos Golden Eagle  

BGEP

A 
X   X                                   

http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml 

  Birds Charadrius melodus  Piping Plover  LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

 
Birds Charadrius montanus  Mountain Plover  PT X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Charadrius+montanus 

  Birds Haliaeetus leucocephalus Bald Eagle 
BGEP

A 
X   X         X                         

http://www.fws.gov/midwest/eagle/recovery/biologue.h

tml  

  Birds Numenius borealis Eskimo Curlew  LE X   X     X                             
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Numenius+borealis 

http://www.fws.gov/midwest/eagle/recovery/biologue.html
http://www.fws.gov/midwest/eagle/recovery/biologue.html
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Source (URL) 

  Birds Sterna antillarum Least Tern  LE X   X           X                       
http://ecos.fws.gov/speciesProfile/profile/speciesProfile

.action?spcode=B07N 

  Birds 
Sterna antillarum 

athalassos 
Interior least tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi

a/pwd_bk_w7000_0013_interior_least_tern.pdf 

Other 

Western 

Interior 
Fish Etheostoma cragini Arkansas Darter C X                                       

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Etheostoma+cragini 

  Fish Notropis girardi 
Arkansas River 

Shiner 
LT X X                                     http://ecos.fws.gov/docs/life_histories/E05X.html 

  Fish Noturus placidus Neosho madtom  LT X X           X                         http://ecos.fws.gov/docs/life_histories/E03S.html 

  Fish Percina pantherina Leopard Darter LT X X                                     http://ecos.fws.gov/docs/life_histories/E017.html 

  Insects Nicrophorus americanus 
American burying 

beetle 
LE X   X X     X                           

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Nicrophorus+americanus 

  Mammals Myotis grisescens Gray bat  LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Myotis+sodalis 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Cumberlandia+monodonta  

  Mollusks Arkansia wheeleri 
Ouachita Rock 

Pocketbook 
LE X X   X X     X                         http://ecos.fws.gov/docs/life_histories/F00U.html 

  Mollusks Lampsilis rafinesqueana Neosho Mucket  C X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Lampsilis+rafinesqueana 

  Mollusks Leptodea leptodon Scaleshell LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Leptodea+leptodon 

  Mollusks Quadrula fragosa Winged Mapleleaf LE X X   X       X                         
http://www.fws.gov/midwest/Endangered/clams/winge

_fc.html 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07N
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=B07N
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
http://www.natureserve.org/explorer/servlet/NatureServe?searchName=Cumberlandia+monodonta
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Source (URL) 

Other 

Western 

Interior  

Vascular 

Plants 
Platanthera praeclara 

Western Prairie 

Fringed Orchid 
LT X   X     X X   X             X         

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Platanthera+praeclara 

 
Vascular 

Plants 
Asclepias meadii Mead's milkweed LT X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ

e?searchName=Asclepias+meadii 

                          
Notes: 

Federal Status Codes: LE=Listed Endangered; LT=Listed Threatened; C=Candidate;P=Proposed; BGEPA=Bald and Golden Eagle Protection Act 

http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=Q1T6
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3.9 RADIONUCLIDE AND CHEMICAL CONTAMINANT 1 

TRANSPORT 2 

3.10 AIR QUALITY, METEOROLOGY, AND NOISE 3 

This section describes the existing air quality, meteorology, and noise conditions in the counties 4 
within the seven coal regions. 5 

3.10.0 Background 6 

Portions of regional air quality are non-attainment for the following air pollutants:  fine 7 
particulate (PM2.5), particulate (PM10), ozone, and sulfur dioxide (SO2).  Locating mines within 8 
or next to these non-attainment areas would tend to cause further degradation of the air quality.  9 
Therefore, in promulgating this stream protection rule, consideration needs to be given to 10 
whether the rule would tend to drive coal mining to regions where non-attainment areas are 11 
prevalent.  For this reason, all of the non-attainment areas that are in the area of study were 12 
identified.  13 

Fine particulate (PM2.5) standards were first promulgated in 1997, when the Environmental 14 
Protection Agency (USEPA) established annual and 24-hour National Ambient Air Quality 15 
Standards (NAAQS) for PM2.5.  USEPA revised the 24-hour NAAQS for PM2.5 in 2006 and is 16 
expected to revise the annual standard in 2010 or 2011.  Currently, the annual standard is 15 17 
micrograms per cubic meter (µg/m3), and the 24-hour standard is 35 µg/m3. 18 

Standards for coarse particulates (PM10) were first promulgated in 1987, replacing an earlier 19 
standard to total suspended particles (TSP).  At the time, both an annual and 24-hour standard 20 
were set at 50 µg/m3 and 150 µg/m3, respectively.  In 1997, the form of the 24-hour standard was 21 
changed, but was later vacated by a court decision.  In 2006, the annual PM10 standard was 22 
revoked, leaving only the 150 µg/m3 24-hour standard. 23 

In 1997, USEPA set an 8-hour average ozone standard of 0.08 parts per million (ppm).  At that 24 
time, the 1-hour ozone standard was 0.12 ppm; however, that was subsequently deleted in favor 25 
of the 8-hour standard.  In 2008, USEPA determined the ozone standard should be lowered to 26 
0.075 ppm, but early in 2010 a lower concentration (0.6 to 0.07 ppm) was considered.  Current 27 
attainment status is based on the 0.08-ppm standard. 28 

In1971, a 24-hour and an annual sulfur dioxide air standard were established at 140 parts per 29 
billion (ppb) and 30 ppb, respectively.  The sulfur dioxide air quality standard was revised on 30 
June 3, 2010, to a single 1-hour standard of 75 ppb.  States have not yet been able to assess what 31 
areas are in attainment of the new 1-hr standard. 32 
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Fuel burning from mining operation leads to emissions of oxides of nitrogen (NOx, a precursor 1 
to ozone), sulfur dioxide, particulate and VOC.  Other sources of emissions include  particulates  2 
emitted from material handling and crushing operations and fugitive dust from road traffic. 3 

The pollutants that cause ozone formation are nitrogen oxides (NOx) and volatile organic 4 
compounds (VOCs).  These two pollutants photochemically react in the atmosphere to form 5 
ozone. 6 

Fine particulate formation is caused by several atmospheric chemical reactions, not all of which 7 
are well understood.  It is thought to be the result of sulfates that are created when sulfur dioxide 8 
is oxidized in the atmosphere, which then combines with organic aerosols to form the particulate.  9 
The same is true to a lesser extent with nitrogen oxides forming nitrates that react or organic 10 
aerosol to form the fine particulate. Therefore, the major pollutant of concern to prevent further 11 
fine particulate emissions is sulfur dioxide.  Sulfur dioxide is formed in combustion of materials 12 
that contain sulfur. 13 

Additional sources of air emissions include road hauling, coal storage, and material handling at 14 
transfer points (mechanical conveyors), topsoil and overburden removal, loading and unloading 15 
operations, wind erosion, underground mine exhausts, railroad pit burners, crushing and 16 
screening, coal washing, thermal drying, and refuse handling. 17 

Greenhouse gases (GHGs) are a pollutant of growing concern.  An analysis (see 18 
Appendix 3.11-A) shows that both underground mining and surface mining release large 19 
quantities of methane gas, but underground mining emits as much as five times more methane 20 
per ton of coal mined.    In addition to methane, mines also produce GHGs from on-site fuel 21 
burning, from diesel fuel used in trucks to dryers used in coal preparation plants, though this 22 
contributes only a few percent to the overall GHG emissions from a typical mine.  Based on 23 
2009 coal production data and emission factor estimates taken from USEPA studies (see 24 
Appendix 3.11), an estimated 100 million metric tons of GHG are emitted from coal mines in the 25 
United States annually.  26 

To evaluate emission changes due to the different alternatives under study in Section 4, the 27 
emission factors developed in Appendix 3.11-A will be used to calculate the emission change in 28 
each region based on the projected change in the amount of coal to be mined for surface and 29 
underground coal mines for that region. Some reserves can only be mined by one method or the 30 
other so an emission change may not be a result for those areas. 31 

Air emissions from mining operations are governed by a variety of federal regulations 32 
promulgated under the authority of the Clean Air Act.  Depending on the size of a given 33 
operation and the processes employed, a coal mine can be subject to none, some, or all of the 34 
following regulations: New Source Performance Standards for Coal Preparation and Processing 35 
Plants 40 CFR 60, Subpart Y and Prevention of Significant Deterioration (PSD) 40 CFR 52.21. 36 
One requirement of PSD regulation is that any facility subject to PSD must install the Best 37 
Available Control Technology (BACT) on sources that emit the pollutant or pollutants that are 38 
above major source thresholds.  To determine BACT, a case-by-case analysis must be 39 
performed, considering factors such as energy, environmental, and economic impacts. In the case 40 
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of coal mining, the only pollutant likely to exceed major source thresholds is PM.  Under the 1 
recently promulgated “tailoring rule,” USEPA will begin to regulate emissions of GHGs under 2 
the PSD regulations.  Unlike other regulated pollutants, the applicability threshold for PSD 3 
regulation of GHGs ranges from 75,000 tons per year to 100,000 tons per year of direct CO2-4 
equivalent emissions.  Impacts on Class I areas are evaluated as part of the PSD permitting 5 
process.  If a mine has significant emissions, it is required to evaluate its impact on any Class I 6 
area within a 300 km radius of the mine. Therefore, all Class I areas in each of the regions that 7 
could be impacted have been identified. 8 

In 2009, USEPA promulgated the Mandatory Greenhouse Gas Reporting Rule.  This rule 9 
requires that any of several listed source types, and several other types of sources that emit more 10 
than 25,000 metric tons of carbon dioxide equivalent (MT CO2e) per year report their total 11 
emissions to USEPA annually.  The rule proscribes specific methods for calculating GHG 12 
emissions, and requirements for monitoring and recordkeeping to help ensure the data for those 13 
calculations is available. 14 

Methods for calculating emissions from these sources, specifically the methane emissions from 15 
vent wells, vent shafts, or degasification systems where methane is emitted or used, can be found 16 
in Subpart FF of the rule.  Otherwise, only mines and operations that emit more than 17 
25,000 MT CO2e per year from stationary combustion sources are subject to this rule, with the 18 
calculation methodology and requirements found in Subpart C of the rule. 19 

General Conformity Rule requirements were considered for the non-attainment areas, however 20 
since 40CFR93.153 (c)(iii) states that “rulemaking and policy development and issuance” are 21 
exempt from the rule, it was not taken under further consideration. 22 

There are many sources of noise at a coal mine operation, as at any industrial operation.  Noise is 23 
typically associated with heavy machinery, but an additional concern is the noise from blasting 24 
operations.  Surface mining generally creates more noise than underground mining.  The coal 25 
processing areas for the two types of mining are generally the same. 26 

3.10.1 Appalachian Basin 27 

3.10.1.1 Regional Air Quality 28 

3.10.1.1.1 Nonattainment Areas 29 

Three pollutants currently exist in concentrations in the ambient air in the Appalachian Basin that 30 
exceed ambient air quality standards: PM2.5, ozone, and sulfur dioxide (USEPA, 2010).  31 
Figure 3.10-1 depicts the locations of these non-attainment areas. 32 

 33 
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Figure 3.10-1 Nonattainment Areas in the Appalachian Basin Coal Region 1 

 2 
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3.10.1.1.1.1 PM2.5 1 

The air quality exceeds the 24-hour standard in cities in Alabama, Maryland, Ohio, 2 
Pennsylvania, and Tennessee.  Air quality exceeds the annual standard in parts of every state of 3 
the Appalachian Basin (USEPA, 2010). 4 

3.10.1.1.1.2 Ozone 5 

Areas in Kentucky, Maryland, Ohio, Pennsylvania, Tennessee, and Virginia are not in attainment 6 
of the current 8-hour standard (USEPA, 2010). The northeast region of the United States 7 
experiences high levels of ozone due to high altitude transport of pollutants from other mid-west 8 
and eastern power plants and other large industrial sources. Because of this circumstance, state 9 
rules in these affected states (which includes Pennsylvania) regulate new emission sources of 10 
VOC and NOx under non-attainment rules.   11 

3.10.1.1.1.3 Sulfur Dioxide 12 

One area within the Appalachian Basin, the Pittsburgh-Beaver Valley in Pennsylvania, was 13 
designated nonattainment based on the old standard (USEPA, 2010). 14 

The following nonattainment areas are within the Appalachian Basin: (USEPA, 2010) 15 

• Alabama:  PM2.5:  Jackson, Jefferson, Shelby, and Walker Counties 16 

• Kentucky:  PM2.5: Lawrence County 17 

• Maryland:  None 18 

• Ohio:  PM2.5:  Belmont, Shocton, Jefferson, Lawrence, and Stark Counties 19 

• Pennsylvania:  Ozone:  Allegheny, Armstrong, Beaver, Butler, Fayette, Washington, and 20 
Westmoreland Counties; PM2.5:  Allegheny, Armstrong, Beaver, Butler, Cambria, 21 
Dauphin, Greene, Indiana, Washington, and Westmoreland Counties; SO2:  Armstrong 22 
County 23 

• Tennessee:  Ozone: Anderson County; PM2.5: Anderson County 24 

• Virginia:  None 25 

• West Virginia:  PM2.5:  Brooke, Kanawha, Marshall, Mason, and Wayne Counties 26 

3.10.1.1.2 Pollutants of Concern 27 

Throughout the Appalachian Basin, ample forestland and trees are a source of biogenic VOC, 28 
such that in this region only NOx is the limiting factor for ozone formation.  NOx is formed as a 29 
result of combustion, so any fuel combustion at a mine can potentially contribute to ozone 30 
formation. 31 

Appalachian coal generally contains a significant amount of sulfur although all Virginia coal has 32 
less than 1 percent sulfur. Some mines require washing of the coal to remove this sulfur or ash 33 
material.  Before this coal can be shipped it needs to be dried using conveyor dryers or kilns.  34 
Hot air is supplied to these dryers by burning fuel.  When coal is burned at the mine to supply 35 
heat to the dryer, the sulfur in the coal is oxidized to sulfur dioxide that contributes to fine 36 
particulate formation (PM2.5) in the atmosphere.  It also would be a primary contributor in an 37 
area that is not in attainment with the air quality standards.  Therefore, when burning of coal at 38 
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the mines, emission controls should be considered, especially in the Pittsburgh-Beaver Valley, 1 
which is classified as non-attainment for sulfur dioxide in Pennsylvania. 2 

3.10.1.1.3 State and Local Air Quality Authorities 3 

Each state in the Appalachian Basin has a USEPA-approved State Implementation Plan (SIP) 4 
that grants permitting authority over their air management districts.  In addition to state 5 
permitting authorities, Alabama, Kentucky, and Tennessee have some local permitting 6 
authorities able to issue air permits within their jurisdiction.  Ohio and Pennsylvania also have 7 
local regions within the state that handle the permitting directly, while permitting in other states 8 
is completed centrally in the state’s main environmental offices (USEPA, 2010)  9 

3.10.1.1.4 Federal Class I Areas 10 

Federal Class I areas are designated Federal lands that are parks and wilderness areas within 11 
which air quality is especially protected.  In the Appalachian Basin, there are numerous Class I 12 
areas around the Smoky Mountain Area and other portions of the Appalachian Mountain chain.  13 
A mine subject to PSD regulation must review its impact on all Class I areas within 300 14 
kilometers (km). 15 

The following Class I areas (DOI, 2007) are within 300 km of the Appalachian Basin: 16 

• Acadia National Park 17 

• Brigantine Wilderness 18 

• Cape Romain Wilderness 19 

• Cohutta Wilderness 20 

• Dolly Sods Wilderness 21 

• Great Gulf Wilderness 22 

• Great Smoky Mountains National Park 23 

• James River Face Wilderness 24 

• Joyce Kilmer Slickrock Wilderness 25 

• Linville Gorge Wilderness 26 

• Lye Brook Wilderness 27 

• Mammoth Cave National Park 28 

• Otter Creek Wilderness 29 

• Presidential Range-Dry River Wilderness 30 

• Shenandoah National Park 31 

• Shining Rock Wilderness 32 

• Sipsey Wilderness 33 

• Swanquarter Wilderness 34 

Figure 3.10-2 depicts the locations of these Class I areas. 35 
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Figure 3.10-2 Federal Class I Areas in the Appalachian Basin Coal Region 1 

 2 

Key 

1 Swanquarter Wilderness 10 
Presidential Range-Dry River 
Wilderness 

2 Cape Romain Wilderness 11 Otter Creek Wilderness 

3 Brigantine Wilderness 12 Lye Brook Wilderness 

4 Shenandoah National Park 13 Linville Gorge Wilderness 

5 Arcadia National Park 14 Joyce Kilmer-Slickrock Wilderness 

6 
Great Smoky Mountain 
National Park 

15 James River Face Wilderness 

7 Mammoth Cave National Park 16 Great Gulf Wilderness 

8 Sipsey Wilderness 17 Dolly Sods Wilderness 
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9 Shining Rock Wilderness 18 Cohutta Wilderness 

 1 

3.10.1.2 Regional Meteorology 2 

Prevailing wind patterns in the Appalachian Basin generally follow the topography and flow 3 
from the southwest to the northeast.  Local terrain impacts wind direction greatly. Average low 4 
temperatures in the winter months range from 18 to 30 degrees Fahrenheit (°F), with the average 5 
highs during summer ranging from 79 to 85°F.  Precipitation within the basin varies from 40 6 
inches per year on the southern portion of the basin to 36 inches per year on the Northern portion 7 
(Ruffner and Bair, 1979). 8 

3.10.1.3 Noise 9 

3.10.1.3.1 Local Ordinances 10 

Most noise ordinances are for large urban areas and cities, where there is no coal mining.  The 11 
only noise ordinance that could be applicable is for Tuscaloosa, Alabama, since there are coal 12 
mines within the jurisdiction of this ordinance.  A listing of ordinances can be found in Noise 13 
Pollution Clearinghouse NPC, 2010 (http://www.nonoise.org/lawlib/cities/cities.htm). 14 

3.10.2 Colorado Plateau 15 

3.10.2.1 Regional Air Quality 16 

3.10.2.1.1 Nonattainment Areas 17 

There are no nonattainment areas for NAAQS in the Colorado Plateau in the coal mining 18 
counties. 19 

3.10.2.1.2 Pollutants of Concern 20 

If coal is burned at the mines, emission controls should be considered especially in Arizona, 21 
which has neighboring counties classified as non-attainment for sulfur dioxide. 22 

. 23 

3.10.2.1.3 State and Local Air Quality Authorities 24 

Each state in the Colorado Plateau has a USEPA-approved SIP that grants permitting authority 25 
over their air management districts.  In addition to state permitting authorities, the counties of 26 
Maricopa, Pima, and Pinal in Arizona have local permitting authorities able to issue air permits 27 
within their jurisdiction (USEPA, 2010b). 28 

3.10.2.1.4 Federal Class I Areas 29 

In the Colorado Plateau, there are numerous Class I areas around the Rocky Mountains and in 30 
the deserts of Arizona and New Mexico.  A mine subject to PSD regulation must review its 31 
impact on all Class I areas within 300 km.  The following Class I areas are within 300 km of the 32 
Colorado Plateau (DOI, 2007):  33 
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• Arches National Park 1 

• Bandelier Wilderness 2 

• Black Canyon of the Gunnison Wilderness 3 

• Bosque del Apache 4 

• Bridger Wilderness 5 

• Bryce Canyon National Park 6 

• Canyonlands National Park 7 

• Capitol Reef National Park 8 

• Carlsbad Caverns National Park 9 

• Chiricahua National Monument Wilderness 10 

• Chiricahua Wilderness 11 

• Eagles Nest Wilderness 12 

• Fitzpatrick Wilderness 13 

• Flat Tops Wilderness 14 

• Galiuro Wilderness 15 

• Gila Wilderness 16 

• Grand Canyon National Park 17 

• Great Sand Dunes Wilderness 18 

• Guadalupe Mountains National Park 19 

• La Garita Wilderness 20 

• Maroon Bells-Snowmass Wilderness 21 

• Mazatzal Wilderness 22 

• Mesa Verde National Park 23 

• Mount Baldy Wilderness 24 

• Mount Zirkel Wilderness 25 

• Pecos Wilderness 26 

• Petrified Forest National Park 27 

• Pine Mountain Wilderness 28 

• Rawah Wilderness 29 

• Rocky Mountain National Park 30 

• Saguaro Wilderness 31 

• Salt Creek Wilderness 32 

• San Pedro Parks Wilderness 33 

• Sierra Ancha Wilderness 34 

• Superstition Wilderness 35 

• Sycamore Canyon Wilderness 36 

• Weminuche Wilderness 37 

• West Elk Wilderness 38 

• Wheeler Peak Wilderness 39 

• White Mountain Wilderness 40 

• Yavapai-Apache Nation 41 

• Zion National Park 42 
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Figure 3.10-3 depicts the locations of these Class I areas. 1 

Figure 3.10-3 Federal Class I Areas in the Colorado Plateau Coal Region 2 

 3 

Key 
1 Salt Creek Wilderness 24 Wheeler Park Wilderness 

2 
Bosque del Apache (Little San 
Pascual Unit) 

25 West Elk Wilderness 

3 
Bosque del Apache (Indian 
Well Unit) 

26 Weminuche Wilderness 

4 
Bosque del Apache (Chupadera 
Unit) 

27 Sycamore Canyon Wilderness 

5 Yavapai-Apache Nation 28 Superstition Wilderness 

6 
Chiricahua NM Wilderness – 
Not Studied 

29 Sierra Ancha Wilderness 

7 
Chiricahua NM Wilderness – 
Designated Wilderness 

30 San Pedro Parks Wilderness 

8 Zion National Park 31 Rawah Wilderness 

9 Rocky Mountain National Park 32 Pine Mountain Wilderness 
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10 
Guadalupe Mountain National 
Park 

33 Pecos Wilderness 

11 Grand Canyon National Park 34 Mount Zirkel Wilderness 

12 Capitol Reef National Park 35 Mount Baldy Wilderness 

13 Canyonlands National Park 36 Mazatzal Wilderness 

14 Bryce Canyon National Park 37 Maroon Bells-Snowmass Wilderness 

15 Arches National Park 38 La Garita Wilderness 

16 
Black Canyon of the Gunnison 
Wilderness 

39 Gila Wilderness 

17 Bandelier Wilderness 40 Galiuro Wilderness 

18 Saguaro Wilderness 41 Flat Tops Wilderness 

19 Carlsbad Caverns National Park 42 Fitzpatrick Wilderness 

20 
Great Sand Dunes Wilderness-
nps 

43 Eagles Nest Wilderness 

21 Petrified Forest National Park 44 Chiricahua Wilderness 

22 Mesa Verde National Park 45 Bridger Wilderness 

23 White Mountain Wilderness   

 1 

3.10.2.2 Sources of Air Emissions 2 

The coal from this region has low ash content and low sulfur content (EIA, 1989).  The low ash 3 
content would produce lower particulate emissions.  The low sulfur content would reduce the 4 
amount of coal cleaning necessary. 5 

3.10.2.3 Regional Meteorology 6 

Prevailing wind patterns in the Colorado Plateau generally flow from the East Southeast in the 7 
southern portion of the plateau (Arizona and New Mexico) and from the northwest at the 8 
northern section (Utah).  Local wind currents follow the local terrain impacts, which are 9 
significant in the northern region.  Average low temperatures in the winter months range from 14 10 
to 18°F with the average highs during the summer months 90 to 100°F.  Precipitation within the 11 
Plateau region is low and varies from 7 to 12 inches per year (Ruffner and Bair, 1979). 12 

3.10.2.4 Noise 13 

Noise associated with predominantly surface mining activities prevails only in the immediate 14 
vicinity of an active surface mine in the Colorado Plateau Region.  These noises may include 15 
large truck hauling noise, episodic blasting, and similar industrial noise, in accordance with 16 
specific permit conditions and local ordinances, if any.    17 
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3.10.3 Gulf Region 1 

3.10.3.1 Regional Air Quality 2 

3.10.3.1.1 Nonattainment Areas 3 

There are no nonattainment areas for NAAQS in the Gulf Region. 4 

3.10.3.1.2 Pollutants of Concern 5 

Throughout the Gulf Region, ample crops, forestland, and trees are a source of biogenic VOC, 6 
such that in this region only NOx is the limiting factor for ozone formation.  NOx is formed as a 7 
result of combustion, so any fuel combustion at a mine can potentially contribute to ozone 8 
formation. 9 

3.10.3.1.3 State and Local Air Quality Authorities 10 

Each state in the Gulf Region has a USEPA -approved SIP that grants permitting authority over 11 
their air management districts (USEPA, 2010b). No local air quality regulations are in place in 12 
the Gulf Region coal producing counties. 13 

3.10.3.1.4 Federal Class I Areas 14 

Federal Class I areas are designated Federal lands which are parks and wilderness areas within 15 
which air quality is especially protected.  In and around the Gulf Region, there are numerous 16 
Class I areas.  A mine subject to PSD regulation will need to review its impact on all Class I 17 
areas within 300 km.  The following Class I areas are Class I areas within 300 km of the Gulf 18 
Region (DOI, 2007):  19 

• Big Bend National Park 20 

• Bradwell Bay Wilderness 21 

• Breton Wilderness 22 

• Caney Creek Wilderness 23 

• Chassahowitzka Wilderness 24 

• Cohutta Wilderness 25 

• Hercules-Glades Wilderness 26 

• Joyce Kilmer-Slickrock Wilderness 27 

• Mammoth Cave National Park 28 

• Mingo Wilderness 29 

• Okefenokee Wilderness 30 

• Saint Marks Wilderness 31 

• Sipsey Wilderness 32 

• Upper Buffalo Wilderness 33 

• Wolf Island Wilderness 34 

Figure 3.10-4 depicts the locations of these Class I areas. 35 
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Figure 3.10-4 Federal Class I Areas in the Gulf Region Coal Region 1 

 2 

Key 
1 Wolf Island Wilderness 9 Upper Buffalo Wilderness 

2 Saint Marks Wilderness 10 Sipsey Wilderness 

3 Okefenokee Wilderness 11 Joyce Kilmer-Slickrock Wilderness 

4 Mingo Wilderness 12 Hercules-Glades Wilderness 

5 Chassahowitzka Wilderness 13 Cohutta Wilderness 

6 Breton Wilderness 14 Caney Creek Wilderness 

7 Big Bend National Park 15 Bradwell Bay Wilderness 

8 Mammoth Cave National Park   

 3 

3.10.3.2 Sources of Air Emissions 4 

The Gulf Region consists of surface mining and coal preparation plants only (EIA, 2009).  The 5 
coal from this region has very high ash content and median sulfur content (EIA, 1989).  The high 6 
ash content would produce higher particulate emissions during handling, storage, drying, etc; 7 
increasing the need for higher control at these sources. 8 
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3.10.3.3 Regional Meteorology 1 

Prevailing wind patterns in the Gulf Region generally flow from the south to the north, veering 2 
to the northeast in the Arkansas and Tennessee areas.  Local wind currents follow the terrain 3 
impacts which generally mean they follow the river patterns. Average low temperatures in the 4 
winter months range is near freezing ranging from 31 to 42°F with average highs during the 5 
summer months of 92 to 94°F.  Precipitation within the Gulf Region is significant, varies from 6 
36 to 48 inches per year, and is affected greatly by tropical storms (Ruffner and Bair, 1979). 7 

3.10.3.4 Noise 8 

Noise associated with predominantly surface mining activities prevails only in the immediate 9 
vicinity of an active surface mine in the Gulf  Region.  These noises may include large truck 10 
hauling noise, episodic blasting, and similar industrial noise, in accordance with specific permit 11 
conditions and local ordinances, if any.    12 

3.10.4 Illinois Basin 13 

3.10.4.1 Regional Air Quality 14 

3.10.4.1.1 Nonattainment Areas 15 

Fine particulate matter (PM2.5) is the only pollutant that currently exists in concentrations in the 16 
ambient air in the Illinois Basin that exceed ambient air quality standards (USEPA, 2010a).  The 17 
following nonattainment areas are within the Illinois Basin: 18 

• Illinois: PM2.5: Randolph Co 19 

• Indiana: PM2.5: Dubois Co, Gibson Co, Pike Co, Warrick Co 20 

• Kentucky: None 21 

Figure 3.10-5 depicts the locations of these non-attainment areas. 22 

 23 
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Figure 3.10-5 Nonattainment Areas in the Illinois Basin Coal Region 1 

 2 

3.10.4.1.2 Pollutants of Concern 3 

Coal mined in the Illinois Basin generally contains a significant amount of sulfur. When burned, 4 
this sulfur is oxidized to sulfur dioxide, which contributes to fine particulate formation (PM2.5) in 5 
the atmosphere.  Therefore, when coal is burned at the mines, emission controls should be 6 
considered or other alternative fuels.   7 
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3.10.4.1.3 State and Local Air Quality Authorities 1 

Each state has a USEPA -approved SIP that grants permitting authority over their air 2 
management districts.  In addition to state permitting authorities, Jefferson County in Kentucky 3 
has a local permitting authority able to issue air permits within its jurisdiction (USEPA, 2010b). 4 

3.10.4.1.4 Federal Class I Areas 5 

Federal Class I areas are designated Federal lands which are parks and wilderness areas within 6 
which air quality is especially protected.  In the Illinois Basin, there are numerous Class I areas.  7 
A mine subject to PSD regulation will need to review its impact on all Class I areas within 8 
300 km.  The following Class I areas are within 300 km of the Illinois Basin (DOI, 2007): 9 

• Cohutta Wilderness 10 

• Great Smoky Mountains National Park 11 

• Hercules-Glades Wilderness 12 

• Joyce Kilmer-Slickrock Wilderness 13 

• Mammoth Cave National Park 14 

• Mingo Wilderness 15 

• Seney Wilderness 16 

• Sipsey Wilderness 17 

Figure 3.10-6 depicts the locations of these Class I areas. 18 

 19 



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-18 

Figure 3.10-6 Federal Class I Areas in the Illinois Basin Coal Region 1 

 2 

Key 
1 Seney Wilderness 5 Sipsey Wilderness 

2 Mingo Wilderness 6 Joyce Kilmer-Slickrock Wilderness 

3 
Great Smoky Mountains 
National Park 

7 Hercules-Glades Wilderness 

4 Mammoth Cave National Park 8 Cohutta Wilderness 

 3 



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-19 

3.10.4.2 Sources of Air Emissions 1 

The Illinois Basin region only has surface mining and coal preparation plants (EIA, 2009).  The 2 
coal from this region has median ash content and very high sulfur content (EIA, 1989).  This  3 
sulfur and ash content would increase the amount of coal cleaning necessary.  As a result the coal 4 
dryers could potentially cause greater  particulate emissions (and possibly sulfur dioxide 5 
depending on the fuel)  than comparable mines in other regions. 6 

3.10.4.3 Regional Meteorology 7 

Prevailing wind patterns in the Illinois Basin generally flow from the south to the north veering 8 
to the northeast in the Michigan.  There are few terrain features in the basin that could impact 9 
wind patterns.  Average low temperatures in the winter months range is below freezing ranging 10 
from 20 to 23°F with the average highs during the summer months ranging from 84 to 89°F.  11 
Precipitation within the Illinois Basin is significant and varies from 32 to 48 inches per year 12 
(Ruffner and Bair, 1979). 13 

3.10.4.4 Noise 14 

Noise associated with predominantly surface mining activities prevails only in the immediate 15 
vicinity of an active surface mine in the Illinois Basin.  These noises may include large truck 16 
hauling noise, episodic blasting, and similar industrial noise, in accordance with specific permit 17 
conditions and local ordinances, if any.    18 

3.10.5 Northern Rocky Mountains and Great Plains 19 

3.10.5.1 Regional Air Quality 20 

3.10.5.1.1 Nonattainment Areas 21 

Coarse particulates (PM10) and ozone in the Northern Rocky Mountain and Great Plains region 22 
currently exceed ambient air quality standards (USEPA, 2010a).  Figure 3.10-7 depicts an aerial 23 
plot of non-attainment areas within the Northern Rocky Mountain and Great Plains region. 24 
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Figure 3.10-7 Nonattainment Areas in the Northern Rocky Mountains and Great Plains 1 
Region 2 

 3 



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-21 

3.10.5.1.2 PM10 1 

Nonattainment areas for the PM10 standard are located in Montana and Wyoming (USEPA, 2 
2010a). 3 

3.10.5.1.3 Ozone 4 

The only areas not in attainment of the current 8-hour standard in the region are the greater 5 
Denver area (USEPA, 2010a). 6 

The following nonattainment areas (USEPA, 2010a) are within the Northern Rocky Mountains 7 
and Great Plains Region: 8 

• Colorado: Ozone: Adams Co 9 

• Montana: PM10: Rosebud Co 10 

• North Dakota: None 11 

• Wyoming: None 12 

3.10.5.1.4 Pollutants of Concern 13 

 14 

Considering that most of the mining in this area is surface mining and the fact that PM10 non-15 
attainment areas exist, dust emissions from mining activities caused by haul roads and conveyors 16 
are a concern. 17 

3.10.5.1.5 State and Local Air Quality Authorities 18 

Each state has a USEPA-approved SIP that grants permitting authority over their air 19 
management districts.  Therefore, any air permits for a mining operation will need to be granted 20 
by the state (USEPA, 2010b). 21 

3.10.5.1.6 Federal Class I Areas 22 

Federal Class I areas are designated Federal lands which are parks and wilderness areas within 23 
which air quality is especially protected.  In the Northern Rocky Mountains and Great Plains 24 
region, there are numerous Class I areas around the Rocky Mountains and in the hills and 25 
mountains of the region.  A mine subject to PSD regulation will need to review its impact on all 26 
Class I areas within 300 km.  The following Class I areas are within 300 km of the Northern 27 
Rocky Mountains and Great Plains region (DOI, 2007): 28 

• UL Bend Wilderness 29 
• Red Rock Lakes Wilderness 30 
• Medicine Lake Wilderness 31 
• Lostwood Wilderness 32 
• Fort Peck 33 
• Spokane 34 
• Flathead 35 
• Northern Cheyenne 36 
• Yellowstone National Park 37 
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• Rocky Mountain National Park 1 
• Grand Teton National Park 2 
• Glacier National Park 3 
• Capitol Reef National Park 4 
• Canyonlands National Park 5 
• Arches National Park 6 
• Craters of the Moon Wilderness 7 
• Black Canyon of the Gunnison Wilderness 8 
• Bandelier Wilderness 9 
• Badlands/Sage Creek Wilderness 10 
• Wind Cave National Park 11 
• Theodore Roosevelt National Park 12 
• Great Sand Dunes Wilderness 13 
• Mesa Verde National Park 14 
• Wheeler Peak Wilderness 15 
• West Elk Wilderness 16 
• Weminuche Wilderness 17 
• Washakie Wilderness 18 
• Teton Wilderness 19 
• Selway-Bitterroot Wilderness 20 
• Scapegoat Wilderness 21 
• Sawtooth Wilderness 22 
• San Pedro Parks Wilderness 23 
• Rawah Wilderness 24 
• Pecos Wilderness 25 
• North Absaroka Wilderness 26 
• Mount Zirkel Wilderness 27 
• Mission Mountains Wilderness 28 
• Maroon Bells-Snowmass Wilderness 29 
• La Garita Wilderness 30 
• Hells Canyon Wilderness 31 
• Gates of the Mountains Wilderness 32 
• Flat Tops Wilderness 33 
• Fitzpatrick Wilderness 34 
• Eagles Nest Wilderness 35 
• Eagle Cap Wilderness 36 
• Cabinet Mountains Wilderness 37 
• Bridger Wilderness 38 
• Bob Marshall Wilderness 39 
• Anaconda Pintler Wilderness 40 

Figure 3.10-8 depicts the locations of these Class I areas. 41 

 42 



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-23 

Figure 3.10-8 Federal Class I Areas in the Northern Rocky Mountains and Great Plains 1 
Region 2 
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1 UL Bend Wilderness 26 West Elk Wilderness 

2 Red Rock Lakes Wilderness 27 Weminuche Wilderness 

3 Medicine Lake Wilderness 28 Washakie Wilderness 

4 Lostwood Wilderness 29 Teton Wilderness 

5 Fort Peck 30 Selway-Bitterroot Wilderness 

6 Spokane 31 Scapegoat Wilderness 

7 Flathead 32 Sawtooth Wilderness 
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8 Northern Cheyenne 33 San Pedro Parks Wilderness 

9 Yellowstone National Park 34 Rawah Wilderness 

10 Rocky Mountain National Park 35 Pecos Wilderness 

11 Grand Teton National Park 36 North Absaroka Wilderness 

12 Glacier National Park 37 Mount Zirkel Wilderness 

13 Capitol Reef National Park 38 Mission Mountains Wilderness 

14 Canyonlands National Park 39 Maroon Bells-Snowmass Wilderness 

15 Arches National Park 40 La Garita Wilderness 

16 Craters of the Moon Wilderness 41 Hells Canyon Wilderness 

17 
Black Canyon of the Gunnison 
Wilderness 

42 Gates of the Mountains Wilderness 

18 Bandelier Wilderness 43 Flat Tops Wilderness 

19 
Badlands/Sage Creek 
Wilderness 1 

44 Fitzpatrick Wilderness 

20 
Badlands/Sage Creek 
Wilderness 2 

45 Eagles Nest Wilderness 

21 Wind Cave National Park  46 Eagle Cap Wilderness 

22 
Theodore Roosevelt National 
Park 

47 Cabinet Mountains Wilderness 

23 
Great Sand Dunes Wilderness-
nps 

48 Bridger Wilderness 

24 Mesa Verde NP 49 Bob Marshall Wilderness 

25 Wheeler Peak Wilderness 50 Anaconda Pintler Wilderness 

 1 

3.10.5.2 Sources of Air Emissions 2 

The coal from this region has relatively low ash content and  sulfur content (EIA, 1989).  This 3 
means less coal cleaning is needed resulting in  lower particulate emissions compared to other 4 
mines. 5 

3.10.5.3 Regional Meteorology 6 

Prevailing wind patterns in the Northern Rocky Mountains and Great Plains generally flow from 7 
the southwest to the northeast then veering to the southeast on the eastern portion of the region. 8 
Terrain features play a significant role in both wind direction and speed in this region.. Average 9 
low temperatures in the winter months range is below freezing ranging from 3 to 10°F with the 10 
average highs during the summer months ranging from 79 to 90°F.  Precipitation within the 11 
Rocky Mountains and Great Plains area is significant and varies from 12 to 18 inches per year 12 
(Ruffner and Bair, 1979). 13 

3.10.5.4 Noise 14 

Noise associated with predominantly surface mining activities prevails only in the immediate 15 
vicinity of an active surface mine in the Northern Rocky Mountains and Great Plains Region.  16 

Deleted: very high
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These noises may include large truck hauling noise, episodic blasting, and similar industrial 1 
noise, in accordance with specific permit conditions and local ordinances, if any.    2 

3.10.6 Northwest Region 3 

3.10.6.1 Regional Air Quality 4 

3.10.6.1.1 Nonattainment Areas 5 

There are no nonattainment areas for National Ambient Air Quality Standards (NAAQS) within 6 
the Northwest Region. 7 

3.10.6.1.2 Pollutants of Concern 8 

3.10.6.1.3 There are no specific pollutants of concern.  State and Local Air Quality 9 
Authorities 10 

Alaska has a USEPA -approved SIP that grants permitting authority over its air management 11 
districts.  Therefore, any air permits for a mining operation will need to be granted by the state 12 
(USEPA, 2010b).  There are no local air quality authorities. 13 

3.10.6.1.4 Federal Class I Areas 14 

Federal Class I areas are designated Federal lands which are parks and wilderness areas within 15 
which air quality is especially protected.  In Alaska, there are four Class I areas.  A mine subject 16 
to PSD regulation will need to review its impact on all Class I areas within 300 km.  Denali 17 
National Park and Denali National Park and Wilderness are the only Class I areas within 300 km 18 
of the Northwest region (DOI, 2007). 19 

Figure 3.10-9 depicts the locations of these Class I areas. 20 

 21 
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Figure 3.10-9 Federal Class I Areas in the Northwest Coal Region 1 

 2 

3.10.6.2 Sources of Air Emissions 3 

There are currently underground mining, surface mining, and coal preparation operations in the 4 
Northwest Region (EIA, 2009).  The coal from this region has low ash content and low sulfur 5 
content (EIA, 1989).  The low ash content would produce lower particulate emissions.  The low 6 
sulfur content would reduce the amount of coal cleaning necessary. 7 
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3.10.6.3 Regional Meteorology 1 

The predominant Northwest Region is in central Alaska.  Prevailing wind patterns in this region 2 
generally flow from the north to the south.  There are significant terrain features in this region 3 
with a Mountain Chain in the south and eastern portion of the state.  Average low temperatures 4 
in the winter months range is below freezing ranging from -21 to -3°F with the average highs 5 
during the summer months ranging from 55 to 72°F.  Precipitation within this region is low and 6 
varies from 12 to 15 inches per year (Ruffner and Bair, 1979). 7 

3.10.6.4 Noise 8 

Noise associated with predominantly surface mining activities prevails only in the immediate 9 
vicinity of an active surface mine in Alaska.  These noises may include large truck hauling noise, 10 
episodic blasting, and similar industrial noise, in accordance with specific permit conditions and 11 
local ordinances, if any.    12 

3.10.7 Other Western Interior 13 

3.10.7.1 Regional Air Quality 14 

3.10.7.1.1 Nonattainment Areas 15 

There are no nonattainment areas for NAAQS in the Other Western Interior region. 16 

3.10.7.1.2 Pollutants of Concern 17 

Because most of the mining in this region is surface mining and regional winds can carry  dust 18 
emissions from mining activities to PM2.5 non-attainment areas, particulate emissions caused by 19 
haul roads and conveyors are a concern. 20 

 21 

3.10.7.1.3 State and Local Air Quality Authorities 22 

Each state has a USEPA -approved SIP that grants permitting authority over their air 23 
management districts.  Therefore, any air permits for a mining operation will need to be granted 24 
by the state (USEPA, 2010b). 25 

3.10.7.1.4 Federal Class I Areas 26 

Federal Class I areas are designated Federal lands which are parks and wilderness areas within 27 
which air quality is especially protected.  In and around the Other Western Interior region, there 28 
are numerous Class I areas.  A mine subject to PSD regulation will need to review its impact on 29 
all Class I areas within 300 km.  The following Class I areas are within 300 km (DOI, 2007) of 30 
the Other Western Interior region: 31 

• Big Bend National Park 32 

• Caney Creek Wilderness 33 

• Carlsbad Caverns National Park 34 

• Guadalupe Mountains National Park 35 
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• Hercules-Glades Wilderness 1 

• Mingo Wilderness 2 

• Salt Creek Wilderness 3 

• Upper Buffalo Wilderness 4 

• White Mountain Wilderness 5 

• Wichita Mountains 6 

Figure 3.10.-10 depicts the locations of these Class I areas. 7 

Figure 3.10-10 Federal Class I Areas in the Other Western Interior Coal Region 8 

 9 

Key 

1 
Wichita Mountains (North Mountain 
Unit) 

7 Carlsbad Caverns NP 

2 
Wichita Mountains (Charons Garden 
Unit) 

8 White Mountain Wilderness 

3 Salt Creek Wilderness 9 Upper Buffalo Wilderness 
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4 Mingo Wilderness 10 Hercules-Glades Wilderness 

5 Guadalupe Mountains NP 11 Caney Creek Wilderness 

6 Big Bend NP   

 1 

3.10.7.2 Sources of Air Emissions 2 

There are currently underground mining, surface mining, and coal preparation operations in the 3 
Other Western Interior region (EIA, 2009).  The coal from this region has medium to high ash 4 
content and typically high sulfur content (EIA, 1989).  This  sulfur and ash content would 5 
increase the amount of coal cleaning necessary.  As a result the coal dryers potentially could 6 
cause greater  particulate emissions (and possibly sulfur dioxide depending on the fuel)  than 7 
comparable mines in other regions. 8 

The low ash content would produce lower particulate emissions.  The low sulfur content would 9 
reduce the amount of coal cleaning necessary. 10 

3.10.7.3 Regional Meteorology 11 

Prevailing wind patterns in the Western Interior region is from the south to the north.  There are 12 
few terrain features in this area that affect wind patterns and for the most part the entire area can 13 
be considered flat.  Average low temperatures in the winter months range from 13 to 31°F with 14 
the average highs during the summer months ranging from 85 to 94°F.  Precipitation within this 15 
region Western Interior region is consistent throughout the region and averages 30 to 32 inches 16 
per year (Ruffner and Bair, 1979). 17 

3.10.7.4 Noise 18 

Noise associated with predominantly surface mining activities prevails only in the immediate 19 
vicinity of an active surface mine in the Other Western Interior Region.  These noises may 20 
include large truck hauling noise, episodic blasting, and similar industrial noise, in accordance 21 
with specific permit conditions and local ordinances, if any.  22 
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3.11 LAND USE 1 

3.12 TERRESTRIAL AND AQUATIC BIOLOGY 2 

3.12.0 Introduction 3 

A wide variety of habitats are distributed throughout the coal regions of the U.S.  This section 4 
presents a general description of the terrestrial and aquatic habitats reported to occur in the 193 5 
coal producing counties that comprise the study area for this document.  Coal deposits are found 6 
outside of the 193 county study area, however the biological resources distributed in those areas 7 
were not evaluated.  The discussion herein is organized by vegetative cover types for terrestrial 8 
systems and flowing vs. ponded water for aquatic systems to synthesize information that 9 
transcends state boundaries.  Some issues transcend coal region boundaries, and required a more 10 
general discussion; those issues are presented in appendices.   11 

The U.S. Department of Agriculture (USDA), U.S. Forest Service (USFS) adopted a national 13 
Hierarchical Framework of Terrestrial Ecological Units in 1993 to use an ecological approach to 14 
management of natural resources (USDA-USFS, 1993).  The framework consists of eight 15 
hierarchical levels of ecological units that are grouped for planning and analysis scales: 16 
ecoregions, subregions, landscapes, and land units (Cleland et al., 1997).  The USFS Ecoregion 17 
Classification is used to provide a general ecological description for the terrestrial and aquatic 18 
biology of each coal region (Table 3.12-1).  19 

Table 3.12-1: USFS's Ecoregion Classification System 20 

Application Scale 
Ecological Units  

(Map Scale Range) 
Principal Map Unit Design Criteria 

National (Ecoregions) 

Domain (1:30,000,000 
or smaller) 

Broad climatic zones or groups (e.g., dry, 
humid, tropical) 

Division (1:30,000,000 
to 1:7,500,000) 

Regional climatic types, vegetational 
affinities (e.g., prairie or forest), soil order 

Province (1:15,000,000 
to 1:5,000,000) 

Dominant potential natural vegetation, 
highlands or mountains with complex vertical 
climate-vegetation-soil zonation 

Regional (Subregions) 

Section (1:7,500,000 to 
1:3,500,000) 

Geomorphic province, geologic age, 
stratigraphy and lithology, phases of soil 
orders, potential natural vegetation, potential 
natural communities (PNC) 

Subsection (1:3,500,000 
to 1:250,000) 

Geomorphic process, surficial geology, 
phases of soil orders, subregional climatic 
data, PNC formation or series 
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Watershed/National Forest 
(Landscape) 

Land Type Association 
(1:250,000 to 1:60,000) 

Geomorphic process, geologic formation, 
surficial geology, and elevation, Phases of 
soil subgroups, families, or series, Local 
climate, PNC—series, subseries, plant 
associations 

Project (Land Unit) 
Land Type (1:60,000 to 
1:24,000) 

Landform and topography (elevation, aspect, 
slope gradient, and position), Phases of soil 
subgroups, families, or series, Rock type, 
geomorphic process, PNC—plant 
associations 
 

(Source: Cleland et al., 1997)  

 1 
The USDA-USFS classification system is used herein to organize the discussion of the different 2 
ecosystems distributed within each coal region.  Vector digital data updated (in 2007) for the 3 
entire lower 48 states was available, and data for the 192 coal counties in the lower 48 states was 4 
therefore used.  The method used to analyze the spatial data was to conduct a Union of each 5 
ecological region’s Geographic Information System (GIS) dataset to the Coal region’s GIS 6 
dataset.  After the Union was complete, areas without overlap were deleted.  The resulting data 7 
were exported in tabular format and sorted by coal region to identify which ecoregions were 8 
coincident with each coal region.  The USDA-USFS classification interchangeably uses the 9 
terms “cover type” and “PNCs” (potential natural communities) to describe predominant 10 
vegetation in a Section.  The term “cover type” is adopted herein.  It should be noted, however, 11 
that in highly altered landscapes (e.g. Midwestern agricultural areas) that the natural cover types 12 
discussed in this document are rare.   13 

The following description of biological resources in the coal regions of the U.S. is intended to 14 
describe general trends that apply across each region.  It is not intended to present baseline 15 
environmental conditions for any particular project site.  The discussion for each coal region is 16 
organized to present information about the terrestrial resources as well as the lotic and lentic 17 
aquatic resources.  Common names are used throughout the report to identify species found in 18 
the cover types and aquatic ecosystems of each coal region; scientific names are provided for the 19 
first occurrence of each species. 20 

Appendix C summarizes both the bioassessment methods used by state and federal agencies in 21 
the U.S. as well as the biological criteria programs currently in use in the 50 states and was 22 
prepared to provide context for understanding the complex issues involved in studying and 23 
classifying aquatic resources (particularly stream ecosystems).  It should be noted that rivers are 24 
referred to as large streams upon occasion in this report.  A discussion of general ecological 25 
principles of running water, lakes and reservoirs as they apply to coal mining issues is contained 26 
in Appendix D. Appendix E provides additional resources on protected species, including 27 
migratory birds.  Appendix F provides additional resources on invasive plant species and noxious 28 
weeds as they relate to the coal regions. 29 

The U.S. Fish and Wildlife Service (USFWS) administers a variety of laws protecting wildlife 30 
and plant species.  These include the Migratory Bird Treaty Act (MBTA), the Bald and Golden 31 
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Eagle Protection Act (BGEPA), and the Endangered Species Act (ESA).  The MBTA prohibits 1 
the taking, killing, possession, and transportation of migratory birds, eggs, feathers and other 2 
body parts, and nests without a permit.  Currently, the list of migratory birds protected under the 3 
MBTA includes 1,007 species (50 CFR Part 10.13).  The BGEPA affords eagles further 4 
protection than the MBTA by making it unlawful to disturb eagles or destroy their nests.  The 5 
ESA makes it unlawful for the take of Federally threatened or endangered species.  The USFWS 6 
shares the responsibility of administering the ESA with the National Marine Fisheries Service 7 
(NMFS).  NMFS manages marine species that are federally threatened or endangered such as 8 
many marine mammals and anadromous fish species such as salmon and sturgeon.   9 

Federally listed threatened and endangered species known to be present in the 193 counties with 10 
active surface and underground coal mining were identified through review of appropriate state 11 
agency and USFWS databases, primarily state heritage programs.   This evaluation is not 12 
intended to be a final and exhaustive analysis of all federally protected species found in areas of 13 
the U.S. with coal deposits, but rather to be representative of the range of species that may be 14 
distributed across the coal regions.  For example, other counties have coal deposits that are not 15 
currently being extracted and those are not included in this evaluation.  The following sub-16 
section for each coal region contains discussion of the Federally listed species by coal region 17 
including endangered, threatened, candidate, and proposed species, as well as birds protected 18 
under the Bald and Golden Eagle Protection Act.  Aquatic species are bolded for emphasis 19 
because they are most likely to be distributed in the stream habitats.   20 

Migratory birds are present throughout the U.S.  As such, there are many bird species in the coal 21 
regions that are seasonal residents and have seasonal migrations.  These birds include waterfowl, 22 
shorebirds, raptors, and neotropical songbirds.  As previously mentioned, these species are 23 
protected under the MBTA.  In addition, they receive protection under Executive Order 13186 24 
(Responsibilities of Federal Agencies to Protect Migratory Birds).  A discussion of birds that 25 
receive special protection under these regulations is provided in Appendix E. 26 

Species listed as species of concern, extirpated, or recovered species are not included in this 27 
discussion.  State-listed species are not included in this discussion, but are presented in Appendix 28 
G, Table G-1, for informational purposes.  Natural communities and geological features that 29 
appear on some state lists were not included in this analysis.  For several coal regions, additional 30 
discussion of the larger mammal species is included because they tend to have larger home 31 
ranges than smaller animals which may allow them to travel in and out of coal counties. 32 

Across the 193 coal counties that comprise the study area of this analysis, there is a total of 33 
200 federally listed species (Table G-2 in Appendix G).  This table presents a listing in which 34 
each protected species is presented only once.  These species include 6 amphibians, 20 birds, 1 35 
crustacean, 32 fish, 6 insects, 16 mammals, 69 mollusks, 5 reptiles, and 45 plants.  More aquatic 36 
than terrestrial species are represented in this group.  Some of these species are distributed in / 37 
reported from more than one coal region.   The remainder of this section discusses the protected 38 
species in each coal region based on the information available from these representative counties. 39 

Federally listed species mentioned in this section are summaries of the information presented in 40 
Appendix G.   Table G-1 in Appendix G presents the state and Federally listed species for the 41 
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individual counties evaluated in each coal region.  A summary list of the federally protected 1 
species which are reported for the 193 coal counties is presented in Table G-2 in Appendix G.  2 
Based upon the results from the representative coal counties, the Appalachian Basin Coal Region 3 
has the greatest number of Federally listed species of any coal region.  The Northwest Coal 4 
Region has the least number of Federally listed species of the seven coal regions.  In the Illinois 5 
Basin and Appalachian Basin Coal Regions, the majority of Federally listed species are 6 
mollusks.   7 

An overview of the Federally listed species in each state within each coal region is also presented 8 
in Table G-3 in Appendix G for informational purposes; however, it should be noted that the 9 
counts in this table include duplicate species between states within a coal region, and that three 10 
counties in Colorado fall within two different coal regions.  From this summary it is apparent 11 
that there are more Federally listed species in the coal producing counties of Alabama compared 12 
to the other coal-producing states (81 species), while Missouri has no federally listed species in 13 
the county with active mining. 14 

Reasons for a particular species’ decline are varied.  A summary of known causes of decline for 15 
the federally listed species which are reported for the 193 coal counties considered in this EIS is 16 
tabulated in Table G-4 in Appendix G.  Some of the causal factors are natural (e.g. predation, 17 
succession, disease, etc.) whereas others can be attributed to human disturbance (e.g. over-18 
hunting and/or collecting, pesticides and other pollutants, etc.).  Mining is identified as a causal 19 
agent in the decline of some species.  The literature used to assemble this information did not 20 
always distinguish which types of mining or mineral resources were involved in the problem.  21 
Therefore, coal mining is grouped in with all other tupes of mining in this summary.  That 22 
category further includes pre-SMCRA abandoned mine lands.   23 

 24 

 25 

3.12.1 Appalachian Basin 26 

3.12.1.1 General Ecological Setting of the Appalachian Basin  27 

The study area of the Appalachian Basin Coal Region encompasses the coal-producing counties 28 
in Pennsylvania, Ohio, Kentucky, West Virginia, Virginia, Tennessee, and Alabama (Figure 29 
3.12-1).  The counties with current active coal mining cover an area of approximately 70,750 30 
square miles.  Much of the following discussion focuses on the central portion of the 31 
Appalachian coal region as the Bituminous Coal Basin, which extends in a northeast to 32 
southwest direction along the Appalachian Mountains (USEPA, 2003). 33 
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Figure 3.12-1: USFS Provinces within the Appalachian Basin Coal Region 1 

 2 

3 
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 1 

A variety of physical and chemical factors affect the biological resources of this coal region.  2 
Those are described elsewhere in this document; of particular importance are:  topography 3 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 4 
(Section 3.3).  Table 3.12-2 lists the ecological provinces found in the coal producing counties of 5 
the Appalachian Basin. 6 

Table 3.12-2: U.S. Forest Service Provinces Associated with the Appalachian Basin Coal 7 
Region 8 

Ecological Province 
Area of Coal Region 

in Province 
(square miles) 

Central Appalachian Broadleaf Forest-
Coniferous Forest-Meadow 

14,917 

Central Interior Broadleaf Forest 24 

Eastern Broadleaf Forest 25,474 

Midwest Broadleaf Forest 5 

Northeastern Mixed Forest 890 

Southeastern Mixed Forest 6,417 

The general province descriptions provided below for the ecological provinces distributed within 9 
the Appalachian Coal Region come from McNab (2007), Cleland et al (1997), Bailey (1995) and 10 
USDA-USFS (1993). 11 

3.12.1.1.1 Central Appalachian Broadleaf Forest-Coniferous Forest-Meadow Province 12 

The vegetation in this province is characterized by a tall, closed canopy of deciduous broadleaf 13 
forests with mesophytic and drought-tolerant species; vegetation changes to coniferous forest or 14 
shrub lands at higher elevations.  The Central Appalachian Broadleaf Forest-Coniferous Forest-15 
Meadow province covers approximately 65,172 square miles in the U.S., a large portion of 16 
which is in the Appalachian Basin coal region. 17 

Streams in this province extending from the Northern Ridge and Valley are into the Northern 18 
Cumberland Mountains have a trellis drainage pattern (Messinger and Chambers, 2001; OSM, 19 
2008).  Surface waters in the Northern Cumberland Mountains section are generally slightly 20 
alkaline (7.0–8.0 pH units) and contain more dissolved solids (200–350 milligrams per liter 21 
[mg/L]) than do streams in the Northern Ridge and Valley section (Messinger and Chambers, 22 
2001).  Streams have the highest flow in the spring due to relatively frequent rainfall and 23 
snowmelt; many smaller streams dry up by summer and are not recharged until October to 24 
November (McNab and Avers, 1994).  Streams in this area are generally more alkaline and 25 
productive than in the Allegheny Mountains (McNab and Avers, 1994).  Streams in the 26 
Allegheny Mountains of West Virginia and the southwestern corner of Pennsylvania have 27 
drainage patterns that are primarily dendritic (McNab et al., 2007).  Mass wasting, karst solution, 28 
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and fluvial erosion, transport and deposition are the primary geomorphic processes (McNab et 1 
al., 2007).    2 
 3 
3.12.1.1.2 Central Interior Broadleaf Forest Province 4 

The vegetation in this province is broadleaf deciduous forests with somewhat open canopy and 5 
greater density of species tolerant of drought. The Central Interior Broadleaf Forest province 6 
covers approximately 119,790 square miles in the U.S., of which only a very small fraction is in 7 
the Appalachian basin coal region. 8 

3.12.1.1.3 Eastern Broadleaf Forest Province 9 

The vegetation in this province is characterized by tall, cold-deciduous broadleaf forests that 10 
have a high proportion of mesophytic species.  This province covers approximately 101,902 11 
square miles in the U.S., of which about 40% is in the Appalachian Basin coal region. 12 

This region contains some of the greatest aquatic animal diversity in North America, especially 13 
for species of amphibians, fishes, mollusks, aquatic insects, and crayfishes (USEPA, 2006).  This 14 
province contains many small natural lakes, small artificial ponds, several large reservoirs which 15 
occur along perennial streams (McNab and Avers, 1994).   Stream gradients in the western 16 
Alleghenies range from steep, headwater streams to low-gradient rivers that flow into the Ohio 17 
River, and a portion that flows into Lake Erie (McNab and Avers, 1994).   18 

Streams throughout the Southern Unglaciated Allegheny Plateau have a dendritic drainage 19 
pattern (Messinger and Chambers, 2001; OSM, 2008).  This plateau is characterized by a 20 
relatively high density of streams, with gradients ranging from high, steep headwaters streams to 21 
low gradient rivers that flow into the Ohio River (McNab and Avers, 1994).  There are numerous 22 
small springs which are mainly ephemeral (McNab and Avers, 1994). 23 

The Cumberland Plateau contains a moderate to high density of small and medium size perennial 24 
streams and associated rivers, most with moderate rates of flow and velocity (McNab and Avers, 25 
1994).   26 

The Central Ridge and Valley area in eastern Tennessee has a high density of small to medium 27 
size perennial streams and associated rivers, most with moderate to high rates of flow (McNab 28 
and Avers, 1994).  Large rivers found within this section include the Tennessee and Clinch 29 
Rivers.   30 

3.12.1.1.4 Midwest Broadleaf Forest Province 31 

The vegetation in this province consists of cold-deciduous, hardwood-dominated forests with a 32 
high proportion of species able to tolerate mild, brief, periodic drought during the late summer. 33 
The Midwest Broadleaf Forest province covers approximately 141,746 square miles in the U.S., 34 
only a tiny fraction of which is in the Appalachian Basin coal region. 35 

There is moderate to high density of streams in this province; low gradient streams and rivers are 36 
predominant, and typically have substrates composed of sand, gravel, bedrock, and boulders 37 
(McNab and Avers, 1994). 38 
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3.12.1.1.5 Southeastern Mixed Forest Province 1 

The forest vegetation in this province is a mixture of deciduous hardwoods and conifers.  The 2 
Southeastern Mixed Forest Province covers approximately 181,556 square miles in the U.S, of 3 
which only a small amount is in the Appalachian Basin coal region. 4 

The streams of the Southeastern Mixed Forest Province in Alabama has a moderate density of 5 
small to medium size perennial streams and associated rivers, mostly with low to moderate rates 6 
of flow and moderate velocity (McNab and Avers, 1994).  The streams of Alabama are noted for 7 
their diversity of native freshwater fishes, native freshwater gill-breathing snail species, 8 
freshwater mussel species, and native freshwater turtle species.     9 

3.12.1.1.6 Northeastern Mixed Forest Province 10 

The vegetation of this province consists of forests that provide a transition between boreal 11 
conifers and broadleaf deciduous.  The Northeastern Mixed Forest province covers 12 
approximately 52,703 square miles in the U.S., of which only a small amount is in the 13 
Appalachian Basin coal region.   14 

Streams in this province are characterized by deeply incised high gradient and bedrock 15 
controlled systems in the upland, and low and moderate gradient, mature streams in the valleys 16 
(McNab and Avers, 1994).  Numerous waterfalls and rapids exist where streams cross beds of 17 
resistant rock.  There are a large number of rapidly moving streams and rivers that flow into the 18 
Allegheny and Susquehanna Rivers (McNab and Avers, 1994). 19 

3.12.1.2 Terrestrial Resources of the Appalachian Basin 20 

The Appalachian Basin includes many different terrestrial habits over a broad area of the eastern 21 
United States, extending from Mississippi northeast to Pennsylvania. 22 

Beginning in Mississippi and running through central and northern Alabama, the Appalachian 23 
Basin is located within the Southeastern Mixed Forest Province which is characterized by oak-24 
pine, loblolly-shortleaf pine, or oak-hickory cover types. 25 

Within the less mountainous regions of Tennessee, Kentucky, Ohio, West Virginia, and 26 
Pennsylvania, the Appalachian Basin is located within the Eastern Broadleaf Forest Province.  27 
Cover types include:   oak-pine, loblolly-shortleaf pine maple-beech-birch, and aspen-birch 28 
cover types. 29 

In the more mountainous regions of Tennessee, Kentucky, West Virginia, Virginia, and 30 
Pennsylvania, the Appalachian Basin is located within the Central Appalachian Broadleaf Forest-31 
Coniferous Forest-Meadow Province including oak-hickory and maple-beech-birch cover types. 32 

Along its northern edge in Pennsylvania, the Appalachian Basin is located within the 33 
Northeastern Mixed Forest Province.  Cover types include maple-beech-birch and oak-hickory, 34 
maple-beech-birch, and aspen-birch.   35 
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The common vegetation and fauna in each cover type are described briefly below. Unless stated 1 
otherwise, the information on cover types was obtained from McNab et al, 2005.   2 

 3 

3.12.1.2.1 Oak-Hickory Cover Type 4 

Vegetation. The oak-hickory cover type varies from open to closed woods with a strong to weak 5 
understory of shrubs, vines, and herbaceous plants. By definition, oak (Quercus sp.) and hickory 6 
(Carya sp.) must make up 50 percent of the stand, singly or in combination.  Sweetgum 7 
(Liquidambar styraciflua) and red cedar (Juniperus virginiana) are close associates in the 8 
southern region of this cover type.  Maple (Acer sp.), elm (Ulmus Americana), yellow-poplar 9 
(Liriodendron tulipifera), and black walnut (Juglans nigra) often are close associates in eastern 10 
and northern parts of the oak forest and the oak-hickory-bluestem mosaic.  The major shrubs are 11 
blueberry (Vaccinium sp.), Viburnum, dogwood (Cornus sp.), Rhododendron, and sumac (Rhus 12 
sp.).  The major vines are woodbine (Parthenocissus sp.), grape (Vitis sp.), poison ivy (Rhus 13 
radicans), greenbrier (Smilax sp.), and blackberry (Rubus sp.).  Important herbaceous plants are 14 
sedge(Carex sp.) , Panicum, bluestem (Andropogon sp.), Lespedeza, tick clover (Desmodium 15 
sp.), goldenrod (Solidago sp.), pussytoes (Antennaria sp.), and Aster; many more are abundant 16 
locally.  Numerous benefits are provided by the oak-hickory land cover type, including wildlife, 17 
timber, watershed protection, recreation, and wilderness and achieving a desirable mix of these 18 
benefits requires careful management (Skeen et al., 1993). 19 

Fauna. The fauna of the oak-hickory cover type is similar to that of other eastern hardwood and 20 
hardwood-conifer areas and varies somewhat from north to south.  Important animals in the 21 
cover type include the white-tailed deer (Odocoileus virginianus), black bear (Ursus 22 
americanus), bobcat (Felis =(Lynx) rufus), gray fox (Urocyon cinereoargenteus), raccoon 23 
(Procyon lotor), gray squirrel (Sciurus carolinensis), fox squirrel (Sciurus niger), eastern 24 
chipmunk (Tamias striatus), white-footed mouse (Peromyscus leucopus), pine vole (Microtus 25 
sp.), short-tailed shrew (Blarina brevicauda), and cotton mouse (Peromyscus gossypinus). 26 

Bird populations are large.  The turkey (Meleagris gallopavo), ruffed grouse (Bonasa umbellus), 27 
bobwhite (Colinus virginianus), and mourning dove (Zenaida macroura) are game birds in 28 
various parts of the cover type.  Breeding bird populations average about 225 pairs per 100 acres 29 
and include some 24 or 25 species.  The most abundant breeding birds include the cardinal 30 
(Cardinalis sp.), tufted titmouse (Parus bicolor), wood thrush (Hylocichla mustelina), summer 31 
tanager (Piranga rubra), red-eyed vireo (Vireo olivaceus), blue-gray gnatcatcher (Potoptila 32 
caerulea), hooded warbler (Wilsonia citrine), and Carolina wren (Thryothorus ludovicianus).  33 
The box turtle (Terrapene sp.), common garter snake (Thamnophis sirtalis), and timber 34 
rattlesnake (Crotalus horridus) are characteristic reptiles. 35 

3.12.1.2.2 Oak-Pine Cover Type 36 

Vegetation.  The Oak-Pine cover type is characterized by forests in which 50 percent or more of 37 
the stand is hardwoods, usually upland oaks, but in which southern pines, mainly shortleaf pine 38 
(Pinus echinata), make up 25–49 percent of the stand.  Common associates include sweetgum, 39 
hickory, and yellow-poplar. 40 
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Fauna.  The fauna is similar to that of the adjacent oak-hickory cover type.  Animals include the 1 
white-tailed deer, fox squirrel, and cottontail (Sylvilagus sp.), and birds include the mourning 2 
dove, bobwhite, and turkey.  Many small mammals are present, and the avian fauna is quite 3 
varied. 4 

3.12.1.2.3 Maple-Beech-Birch Cover Type 5 

Vegetation.  A forest is classified as being of the Maple-Beech-Birch cover type when 50 percent 6 
or more of the stand is maple, beech (Fagus sp.), or yellow birch (Betula alleghaniensis), singly 7 
or in combination.  Common associates include hemlock (Tsuga sp.), elm, basswood (Tilia 8 
Americana), and white pine (Pinus strobes).  In Virginia and West Virginia, specific species may 9 
include:  Sugar Maple (Acer saccharum), American Beech (Fagus grandifolia), Yellow Birch, 10 
Yellow buckeye (Aesculus octandra), Striped Maple (Acer pensylvanicum), Mountain Maple 11 
(Acer spicatum), Smooth Blackberry (Rubus canadensis), and Hobblebush (Viburnum 12 
lantanoides). 13 

Herb layers are moderately sparse to moderately dense, with graminoid-rich patches tending to 14 
occur on the drier slope convexities (Fleming et al., 2010). 15 

Fauna.  The white-tailed deer occurs throughout much of the maple-beech-birch cover type.  The 16 
hardwood forest and the openings and farms within it provide food and cover for a varied fauna.  17 
The black bear is present in many areas.  The wolf (Canis sp.) is no longer common, but the red 18 
fox (Vulpes vulpes) and gray fox are rather widespread, as is the bobcat.  Several species of 19 
squirrels are in the forest, and a number of smaller rodents inhabit the forest floor.  The ruffed 20 
grouse is widespread, and the bobwhite inhabits the interspersed farmlands and forest openings.  21 
Songbirds include the ovenbird (Seiurus aurocapillus), red-eyed vireo (Vireo olivaceus), hermit 22 
thrush, scarlet tanager (Piranga olivacea), blue jay (Cyanocitta cristata), black-capped 23 
chickadee (Poecile atricapilla), wood pewee (Contopus virens), and magnolia warbler 24 
(Dendroica magnolia). 25 

3.12.1.2.4 Aspen-Birch Cover Type 26 

Vegetation.  This cover type is characterized by forest in which 50 percent or more of the stand is 27 
aspen (Populus tremuloides), balsam poplar (Populus balsamifera), paper birch (Betula 28 
papyrifera), or gray birch (Betula populifolia), singly or in combination.  Common associates 29 
include maple and balsam fir (Abies balsamea).  Other species include Sassafras, various 30 
maples, and various cherries (Prunus sp.) (Fike, 1999). 31 

Fauna.  The fauna of the aspen-birch cover type is similar to those of the spruce-fir and white-32 
red-jack pine cover types, with which this cover type is intermingled.  The white-tailed deer and 33 
black bear are common.  The coyote (Canis latrans), bobcat, great horned owl (Bubo 34 
virginianus), and other predators feed on a variety of small mammals.  The ruffed grouse is 35 
present.  Among the songbirds are the tufted titmouse (Parus bicolor), blue jay (Cyanocitta 36 
cristata), hairy woodpecker (Picoides villosus), downy woodpecker (Picoides pubescens), wood 37 
thrush (Hylocichla mustelina), eastern wood pewee (Contopus virens), goldfinch (Carduelis 38 
tristis), catbird (Dumetella carolinensis), and red-eyed vireo (Vireo olivaceous). 39 
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3.12.1.2.5 White-Red-Jack Pine Cover Type 1 

Vegetation.  Forests in which 50 percent or more of the stand is eastern white pine, red pine, or 2 
jack pine, singly or in combination, represent the White-Red-Jack Pine cover type.  Common 3 
associates include oak, eastern hemlock (Tsuga Canadensis), aspen, birch, northern white-cedar 4 
(Thuja occidentalis), and maple. 5 

Fauna.  The white-tailed deer and black bear are the most common larger mammals in this cover 6 
type, and the moose (Alces alces) inhabits the extreme northern portion.  The coyote, bobcat, 7 
great horned owl, and hawks are among current predators.  The snowshoe rabbit (Lepus 8 
americanus) and other small forest mammals are the main food source of the predators already 9 
mentioned.  Porcupines (Hystrix cristata) inhabit parts of the cover type and become a problem 10 
in forest management when they are overly abundant.  Breeding bird populations average about 11 
153 pairs per 100 acres.  The Blackburnian and black-throated green warblers (Dendroica fusca 12 
and Dendroica virens, respectively) are the most abundant.  Other birds include the spruce 13 
grouse (Falcipennis canadensis), ruffed grouse,  whippoorwill (Caprimulgus vociferous), crested 14 
flycatcher (Myiarchus crinitus), wood pewee, white-breasted nuthatch (Sitta carolinensis), veery 15 
(Catharus fuscescens), tanagers (Piranga sp.),  pileated woodpecker (Dryocopus pileatus), hairy 16 
woodpecker, downy woodpecker, blue jay, chickadees, red-eyed vireo, black-and white warbler 17 
(Mniotilta varia), ovenbird (Seiurus aurocapillus), redstart (Setophaga ruticilla), black-throated 18 
blue warbler (Dendroica caerulescens), hermit thrush, magnolia warbler, Canada warbler 19 
(Wilsonia canadensis), yellow-bellied sapsucker (Sphyrapicus varius), olive-sided flycatcher 20 
(Contopus cooperi), red-breasted nuthatch (Sitta Canadensis), brown creeper (Certhia 21 
Americana), winter wren (Troglodytes sp.), blue-headed vireo (Vireo solitaries), myrtle warbler 22 
(Dendroica coronata), slate-colored junco (Junco hyemalis hyemalis), and white-throated 23 
sparrow (Zonotrichia albicollis).     24 

3.12.1.2.6 Loblolly-Shortleaf Pine Cover Type 25 

Vegetation. Loblolly-Shortleaf Pine cover type is characterized by forests in which 50 percent or 26 
more of the stand is loblolly pine (Pinus taeda), shortleaf pine (Pinus edulis), or other southern 27 
yellow pines (Pinus palustris), singly or in combination.  Common associates include oak, 28 
hickory, sweetgum, blackgum (Nyssa sylvatica), red maple (Acer rubra), and winged elm 29 
(Ulmus alata).  The main grasses are bluestems, panicums, and longleaf uniola (Chasmanthium 30 
sessilliflorum).  Dogwood, viburnum, blueberry, American beautyberry (Callicarpa Americana), 31 
yaupon (Ilex vomitoria), and numerous woody vines are common. 32 

Fauna. The fauna varies with the age and stocking of the timber stand, the percentage of 33 
deciduous trees, and the proximity to openings, bottom-land forest types, etc.  The white-tailed 34 
deer is widespread, as is the cottontail.  When deciduous trees are present, the fox squirrel is 35 
common on uplands.  Gray squirrels are found along intersecting drainages. Raccoon and fox are 36 
found throughout the cover type and are hunted in many areas. 37 

The eastern wild turkey, bobwhite, and mourning dove are widespread.  The most common birds 38 
include the pine warbler (Dendroica pinus), cardinal, summer tanager (Piranga rubra), Carolina 39 
wren (Thryothorus ludovicianus), ruby-throated hummingbird (Archilochus colubris), blue jay, 40 
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hooded warbler (Wilsonia citrine), eastern towhee (Pipilo erythrophthalmus), and tufted 1 
titmouse. 2 

3.12.1.2.7 Invasive Species 3 

Invasive species are considered by many to be the greatest natural disaster in the United States.  4 
Executive Order (EO) 11987, Exotic Organisms, addresses requirements related to the control of 5 
exotic species for federal projects.  Exotic and invasive species are those plants or animals which 6 
are not native to the project area, but were introduced as a result of human-related activities.  7 
Exotic and invasive species can threaten native species and ecosystems due to aggressive growth, 8 
reproduction or survival rate, and diseases or parasites they may transmit to native species. 9 

Invasive species and noxious weeds are known to be contributing to the decline of federally 10 
protected plants and animals in the coal regions of the U.SNoxious weeds are invasive plants that 11 
are designated and regulated by state and federal laws, such as the Federal Noxious Weed Act, 12 
because they are detrimental to agriculture, commerce, and/or public health, and are recognized 13 
as a major threat to ecosystems.  Invasive plants and noxious weeds have biological traits that 14 
enable them to colonize new areas and successfully compete with native species.  They can 15 
transform the structure and function of ecosystems through direct competition; changes in 16 
nutrient cycling, succession, and disturbance regimes; and shifts in evolutionary selection 17 
pressures.  There are estimated to be over 2,000 species of nonnative plants in the US, over half 18 
of which are considered invasive species (U.S. Congress Office of Technology and Assessment, 19 
1993). Noxious weeds and invasive plants distributed in the states of Pennsylvania, Ohio, 20 
Kentucky, West Virginia, Virginia, Tennessee, Alabama, and Mississippi are summarized in 21 
Appendix F. 22 

3.12.1.3 Aquatic Resources 23 

3.12.1.3.1 Lotic Systems (Rivers and Streams) 24 

Most of the major rivers and tributaries in the United States east of the Mississippi originate in 25 
the mountains of the Appalachian region (USEPA, 2003).  First- through twelfth-order streams 26 
(as defined by Vannote et al, 1980), ephemeral streams, and intermittent streams occur in the 27 
Appalachian region with headwater streams generally originating at higher elevations (USEPA, 28 
2003).  Major rivers that originate in this region include, but are not limited to, the Susquehanna, 29 
James, Potomac, and New rivers.   30 

3.12.1.3.1.1 Habitat 31 

A variety of flowing water habitats is present in the Appalachian Basin coal region.  These 32 
include ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well 33 
as rivers.  It is estimated that there are a total of 33720 miles of intermittent streams, 57,290 34 
miles of perennial streams, and 4,170 miles of artificial channels and “other” segments in this 35 
coal region.   A more detailed discussion about the general habitat features of these different 36 
types of streams is presented in Appendix D. 37 
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3.12.1.3.1.2 Energy Flow/Primary Production 1 

Energy flow in streams is controlled by allochthonous and to a lesser extent, autochthonous 2 
sources. Allochthonous organic materials (e.g. litter fall and lateral movement of leaves and 3 
wood) have been found to be the predominant energy source in high-gradient streams of the 4 
southern Appalachians; however, stream width affects the amount of input.  Woody debris 5 
comprises about 25% to 50% of total input.  Dissolved organic carbon (DOC) is also another 6 
potential energy source and may include groundwater inputs, leaching from detritus stored in the 7 
streambed, and dissolved exudates from biota (Wallace et al., 1992). 8 

Primary production rates in high-gradient Appalachian streams have been shown to vary with 9 
stream order, season, degree of shading, nutrients, and water hardness (Wallace et al., 1992).  10 
Plant and algal communities of high-gradient streams in the Appalachian Basin are reduced 11 
compared to low-gradient streams and lentic systems as these communities are typically densely 12 
shaded and subject to high current velocities (Wallace et al., 1992).  As a result, plant and algal 13 
communities occurring along high-gradient streams contain flora uniquely adapted to survive in 14 
this type of environment (Wallace et al., 1992), and many species are considered to be endemic 15 
to this region (Patrick, 1948).  Hornleaf riverweed (Podostemum ceratophyllum), is an example 16 
of a vascular plant found along high-gradient streams (Wallace et al., 1992), and is broadly 17 
distributed in the southern Appalachian Mountains (Meijer, 1975).  Water willow (Justicia 18 
americana), another important vascular plant found in southeastern streams, is the dominant 19 
emergent plant of the New River, contributing 12% of the aquatic macrophyte biomass (Hill, 20 
1981). 21 

Mosses and liverworts are among dominant flora in turbulent flows.  Four bryophytes dominate 22 
Appalachian streams to include fontinalis moss (Fontinalis dalecarlica), streamside 23 
hygroamblystegium moss (Hygroamblystegium fluviatile), Lescur’s platylomella moss 24 
(Sciaromium lescurii), and Chokai marimo (Scapania undulate) (Gilme, 1968). 25 

Endemic and unique species of algae are common to the high-gradient streams of the southern 26 
Appalachians.  Like bryophytes, these algae are also attached to stable substrates.  Dominant 27 
algal flora of the high-gradient streams of the southeast United States include filamentous red 28 
algae, filamentous green algae, and diatoms (Wallace et al., 1992), Camburn and Lowe (1978) 29 
described a diatom from high-gradient streams in the Great Smokies (Achnanthes subrostrata 30 
var. appalachiana)  which comprised as much as 73% of the algal community of high-gradient 31 
streams.  Diatoms are a major group of algae, and are one of the most common types of 32 
phytoplankton.  Diatoms have been used as indicators of stream condition and water quality, for 33 
parameters such as pH, trophic status, metal concentrations, and other environmental conditions 34 
especially in lakes.  Diatoms can also be used as quantitative indicators of ecological conditions 35 
in lotic systems (Pan et al., 1996). 36 

3.12.1.3.1.3 Invertebrates 37 

Appalachian headwater streams support an abundant and diverse epibenthic fauna although they 38 
are subject to seasonal flow and occasionally to large storm events (Angradi et al., 2001).  39 
Typical benthic macroinvertebrates found in headwater streams in the Appalachian coal region 40 
include mayflies (Ephemeroptera), stoneflies (Plecoptera), caddisflies (Trichoptera), dragonflies 41 
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and damselflies (Odonata), beetles (Coleoptera), dobsonflies and alderflies (Megaloptera), true 1 
bugs (Hemiptera), springtails (Collembola), and true flies (Diptera) (USEPA, 2003).  Other 2 
macroinvertebrates that have been collected include crayfish (Decapoda), isopods (Isopoda), 3 
worms (Oligochaeta and Annelida) and snails (Gastropoda) (USEPA, 2003). Many streams in 4 
the central Appalachian region harbor a diverse and unique array of invertebrates, and this has 5 
been attributed to the unique geological, climatological and hydrological features of this region.  6 
A number of the unique species are known from only one or two isolated locations in the 7 
Appalachians.  In the southern Appalachian Mountains, macroinvertebrates  in the 8 
Ephemeroptera, Plecoptera, and Tricoptera (EPT) taxonomic groups have been found to be rich 9 
in species, including many endemic species and species considered to be rare (USEPA, 2003).  10 
The proportion of the macroinvertebrate assemblage in EPT are  used as an indicator of stream 11 
condition, with greater numbers EPT expected in less impacted streams (Fairfax County, 2003); 12 
other biological indices which are used to describe stream condition in the states of the 13 
Appalachian Basin coal region are summarized in Appendix C. 14 

There are few differences between the numbers of invertebrate taxa in permanent streams versus 15 
those found in intermittent stream reaches in several northern Alabama streams (Feminella, 16 
1996); similar trends have been observed for ephemeral and intermittent streams in the 17 
Appalachian region (Stout and Wallace, 2003).  This suggests that there is sufficient water 18 
present in the headwaters for long-lived taxa with multi-year life cycles to complete their 19 
juvenile development prior to reaching the aerial adult stage.  During periods of no visible stream 20 
flow, interstitial water flows through the material below the stream. This special hydrology 21 
creates a unique habitat, called the hyporheic zone. Specially-adapted macroinvertebrates are 22 
able to continue their life cycles by burrowing into the hyporheic zone, especially in times of 23 
drought. Other macroinvertebrates live completely within the hyporheic zone (see Appendix D 24 
for further discussion of the biota of the hyporheic zone). 25 

A common and important inhabitant of streams throughout the eastern United States includes the 26 
benthic forager, Appalachian brook crayfish (Cambarus bartonii, Cambaridae) (Seiler and 27 
Turner, 2004).  There are about 390 native crayfish species (primarily family Cambaridae) in 28 
North America, with most restricted to eastern North America (Lodge et al., 2000).  Studies of 29 
Appalachian headwater streams show that C. bartonii usually accounts for the majority of 30 
benthic macroinvertebrate biomass (Seiler and Turner, 2004).  Various studies also show that 31 
crayfish are important in that they can regulate periphyton standing crops, are often a large 32 
portion of fish diets, and are a component in the processing of leaf litter (Seiler and Turner, 33 
2004).  Based on this important role that crayfish play in the stream food web, any disturbance to 34 
crayfish abundance may have a negative impact on the stream ecosystem (Seiler and Turner, 35 
2004). 36 

Many crayfish species have small ranges in the southeastern U.S. which makes them vulnerable, 37 
primarily to non-native crayfish species.  As documented in a report by Lodge et al. (2000), non-38 
native crayfish species have negatively impacted North American lake and stream ecosystems 39 
and fisheries, and have led to the extirpation of many populations of native crayfishes.  As shown 40 
in this report, the impacts of several species of introduced crayfishes have been documented.  41 
These impacts include: reduction of the abundance of macrophytes by more than 80%; reduction 42 
in the abundance of algae through direct consumption/destruction of macrophytes on which some 43 
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algae grow; reduction in the abundance of some macroinvertebrates (particularly snails); and the 1 
reduction in the abundance of native crayfishes, often to the point of local extirpation.  Lodge et 2 
al. (2000) also listed other studies showing the impacts of non-native crawfish species on 3 
amphibians and fishes.  The mechanisms by which native crayfishes are impacted include 4 
competition, predation, and reproductive interference. 5 

The central and southern portions of the Appalachian region also contain substantial freshwater 6 
mussel (Bivalvia: Unionidae) populations.  Approximately 70% of the approximately 300 North 7 
American mussel taxa are endangered, threatened, or locally at risk (Strayer et al., 2004).  8 
Declines in mussel populations have resulted from factors such as impoundments, exotic species, 9 
and degraded water quality (Lydeard et al., 2004).   10 

Freshwater mussel communities are important components of food webs; they are omnivores that 11 
feed across trophic levels on bacteria, algae, detritus, and zooplankton (Vaughn et al., 2008).  12 
Mussel communities link and influence multiple trophic levels, and effect nutrient translocation 13 
and cycling depending on their abundance, species composition, and environmental conditions 14 
(Vaughn et al., 2008).  The dispersal ability of mussels is limited by their reproductive cycle.  15 
The larval stage (called the glochidium) of mussels is an obligate parasite on the gills or fins of 16 
host fishes, thus mussel dispersal is linked to the mobility of the host fishes.  Consequently, the 17 
presence and abundant of certain host fishes is an important component of the life cycle of 18 
freshwater mussels.  A study conducted by Haag and Warren (1998) (in Vaughn et al., 2008) 19 
indicated that patterns of mussel community variation were correlated with patterns of fish 20 
community variation, but not with habitat. 21 

Non-native mussel species introduced and spread within the southeastern U.S. has been 22 
adversarial to native mollusk assemblages (Neves et al., 1997).  A number of non-native mollusk 23 
species are found in southern waters; however, at this time here is insufficient evidence showing 24 
that there have been detrimental impacts to native species (Neves et al., 1997).  The biggest 25 
current and future concern for southeastern mollusk populations is from the non-native zebra 26 
mussel (Dreissena polymorpha) as this species has made its way up the Tennessee River to 27 
Knoxville, Tennessee (Neves et al., 1997). 28 

3.12.1.3.1.4 Vertebrates 29 

Salamanders are a significant component of high-gradient stream communities in the 30 
Appalachians.  Many types of amphibians are unique to the Appalachian Mountain region.  31 
Typically, salamanders are the  predators that occupy small, high-gradient headwater streams 32 
while predatory fish occur farther downstream.  Predation by fish is believed to restrict 33 
salamanders to smaller streams or the banks of large streams (Wallace et al., 1992).  The most 34 
common aquatic salamanders in the Appalachian region include those of the genus 35 
Desmognathus, with two-lined salamanders (Eurycea bislineata) and shovel-nosed salamanders 36 
(Leurognathus marmoratus) also being common (Wallace et al., 1992). 37 

Aquatic salamanders may spend a portion of their life cycle within adjacent terrestrial habitats.  38 
According to a study conducted along streamside forests in western North Carolina and eastern 39 
Tennessee (Petranka and Smith, 2005), the overall abundance of aquatic-breeders (primarily 40 
Desmognathus spp.) within adjacent terrestrial habitat [36 to 38 meters (±118 to 125 feet) from 41 
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aquatic habitat] declined with elevation.  Further, this study found that the number of aquatic 1 
breeders were greatest within eight meters of aquatic habitats (49% of total terrestrial catch of 2 
aquatic-breeders), particularly at low elevation sites.  The terrestrial zone provided core habitat 3 
to six semi-aquatic species (Desmognathus spp., Gyrinophilus porphyriticus, and Eurycea 4 
wilderae) that were broadly distributed throughout the study plots, and acted as an aquatic buffer 5 
for four highly aquatic species (Desmognathus spp.) (Petranka and Smith, 2005). 6 

Based on studies conducted by the West Virginia Division of Natural Resources (WVDNR, 7 
2003), there are 87 species of amphibians and reptiles in West Virginia.  These species include 8 
salamanders [ Northern dusky (Desmognathus fuscus),  four-toed (Hemidactylium scutatum), 9 
green (Aneides aeneus), Northern spring (Gyrinophilus p. porphyriticus), Northern red 10 
(Pseudotriton r. ruber), and Midland mud (Pseudotriton montanus diasticus)] as well as newts 11 
(Notophthalmus sp.), hellbenders (Cryptobranchus a. alleganiensis), and mudpuppies (Necturus 12 
m. maculosus), which can frequently be found near aquatic habitat (WVDNR, 2003).  Less 13 
common salamanders in the Appalachian region include Blue Ridge two-lined salamander 14 
(Eurycea wilderae) and black-bellied salamander (Desmognathus quadramaculatus).  Skinks 15 
(e.g. Eumeces a. anthracinus); frogs [tree (Hyla sp.), cricket (Acris crepitans), chorus 16 
(Pseudacris sp.),  leopard (Rana pipiens), and pickerel (Rana palustris)];  turtles [snapping 17 
(Chelydra s. serpentine), spotted (Clemmys guttata), Northern map (Graptemys geographica),  18 
and Eastern painted (Chrysemys p. picta)]; and snakes [water (Nerodia s. sipedon),  Northern 19 
brown (Storeria d. dekayi), Eastern garter (Thamnophis s. sirtalis), ribbon (Thamnophis s. 20 
sauritus), and Eastern black kingsnake (Lampropeltis getula niger)] are all associated with 21 
aquatic habitats (WVDNR, 2003).  Not all, but many species are also found in similar habitats in 22 
neighboring regions of Kentucky, Tennessee, Ohio, and Virginia (Kentucky Department of Fish 23 
and Wildlife Resources [KDFWR], 2010b; Ohio Department of Fish and Wildlife [ODFW], 24 
2010; Tennessee Wildlife Resources Agency [TWRA], 2010; Virginia Department of Game and 25 
Inland Fisheries [VDGIF], 2010).  For instance, common amphibian species found in the 26 
Northern Cumberland Plateau section (eastern Tennessee and Kentucky) include the green 27 
salamander (Aneides aeneus), Kentucky spring salamander (Gyrinophilus porphyriticus duryi), 28 
Black Mountain salamander (Desmognathus welteri), seal salamander (Desmognathus 29 
monticola), slimy salamander (Plethodon glutinosus), spotted salamander (Ambystoma 30 
maculatum), American toad (Bufo americanus),  mountain chorus frog (Pseudacris 31 
brachyphona), green frog (Rana clamitans), pickerel frog (Rana palustris), and wood frog (Rana 32 
sylvatica) (OSM, 2008). 33 

The fish assemblages of the central Appalachian area tend to contain a relatively large number of 34 
endemic and unique species (USEPA, 2003).  In the southern Appalachian Mountains south of 35 
the Roanoke River and New River, there are about 350 fish species, 64 of which are considered 36 
imperiled (Walsh et al., 1995).  Both fish and mollusks exhibit high degrees of endemism in the 37 
southeast, which is a major contributing factor to species endangerment (Dobson et al., 1997; 38 
Warren and Burr, 1994).  Fishes common to the streams in the ecological provinces of the 39 
Appalachian Basin coal region are summarized in Table 3.12-3.   40 
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Table 3.12-3: Common Fishes in the Appalachian Basin 1 

Province Section Common Fish 

Northeastern Mixed 
Forest  

Northern Glaciated 
Allegheny Plateau  

Cold and warm water fishes, including brown 
trout (Salmo trutta), rainbow trout 
(Oncorhynchus mykiss), Atlantic salmon 
(Salmo salar), lake trout (Salvelinus 

namaycush), black bass (smallmouth and 
largemouth, Micropterus spp.), walleye 
(Sander vitreus), yellow perch (Perca 

flavescens), and northern pike (Esox lucius) 

Northern Unglaciated 
Allegheny Plateau  

Smallmouth bass (Micropterus dolomieu), 
walleye, and sauger (Stizostedion canadense)  

Eastern Broadleaf 
Forest  

Western Glaciated 
Allegheny Plateau  

Common shiner (Notropis cornutus), mottled 
sculpin (Cottus bairdii), brook stickleback 
(Culaea inconstans), horneyhead chub 
(Nocomis biguttatus), western lake chubsucker 
(Erimyzon sucetta), largemouth bass 
(Micropterus salmoides), bluegill (Lepomis 

macrochirus), channel catfish (Ictalurus 

punctatus), and crappie (Pomoxis spp.)  

Eastern Broadleaf 
Forest (continued) 

Southern Unglaciated 
Allegheny Plateau 

Black basses (Micropterus spp.), sunfish 
(Family Centrarchidae), sauger, catfish (Order 
Siluriformes), hybrid saugeye (Sander vitreus 
x Sander canadense), striped bass (Morone 

saxatilis), Southern redbelly dace (Phoxinus 

erythrogaster), creek chub (Semotilus 

atromaculatus), barred fantail darter 
(Etheostoma flabellare), greenside darter 
(Etheostoma blennioides), largemouth bass, 
bluegill, channel catfish, crappie, and 
numerous mussel populations  

Central Ridge and 
Valley  

Brown trout, brook trout (Salvelinus 

fontinalis), rainbow trout, smallmouth bass, 
spotted bass (Micropterus punctulatus), rock 
bass (Ambloplites rupestris), sunfish (Lepomis 
spp.), crappie (Pomoxis spp.), walleye, 
muskellunge (Esox masquinongy), freshwater 
drum (Aplodinotus grunniens), longnose gar 
(Lepisosteus osseus), channel catfish (Ictalurus 

punctatus), and flathead catfish (Pylodictis 

olivaris) 
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Province Section Common Fish 

Central Appalachian 
Broadleaf Forest – 
Coniferous Forest – 
Meadow  

Northern Ridge and 
Valley  

Smallmouth bass, largemouth bass, striped 
bass, rock bass, walleye, muskellunge (Esox 

masquinongy), crappie, bluegill, carp (family 
Cyprinidae),  flathead catfish (Pylodictis 

olivaris), and channel catfish 

Allegheny Mountains  
Rainbow, brook, and brown trout, and 
smallmouth bass, bluegill, walleye, and 
muskellunge  

Northern Cumberland 
Mountains  

Smallmouth bass, largemouth bass, striped 
bass, rock bass, walleye, muskellunge, and 
bluegill 

Southeastern Mixed 
Forest  

Southern Cumberland 
Plateau  

Rainbow trout, largemouth bass, smallmouth 
bass, spotted bass, crappie, sauger, walleye, 
and yellow perch 

Southern Ridge and 
Valley  and Coastal 
Plains-Middle 

Spotted bass, largemouth bass, redeye bass 
(Micropterus coosae), bluegill, red-eared 
sunfish (Lepomis microlophus), redbreast 
sunfish (Lepomis auritus), crappie, white bass 
(Morone chrysops), striped bass, freshwater 
drum, and longnose gar 

 1 
 2 

The diversity and distribution of fishes in West Virginia is related to drainage divides (Stauffer 3 
and Ferreri, 2002).  Kanawha Falls is the primary physical barrier that divides the distinct fish 4 
fauna of the New River System from that of the Upper Ohio River system (Hocutt et al., 1986).  5 
The Kanawha/New River system above the Kanawha Falls has a unique fauna with up to 45 6 
native species, including eight endemic species (Messinger and Chambers, 2001).  Fish species 7 
found in the upper Kanawha/New River system include bigmouth chub (Nocomis 8 
platyrhynchus), New River shiner (Notropis scabriceps), Kanawha minnow (Phenacobius 9 
teretulus), candy darter (Etheostoma osburni), Kanawha darter (Etheostoma kanawhae), and 10 
Appalachia darter (Percina gymnocephala), with all but the Kanawha darter occurring in West 11 
Virginia (Stauffer and Ferreri, 2002).  Common fish on the Ohio River and lower portions of its 12 
tributaries include black bass, sunfish, sauger, and catfish, the hybrid saugeye, and striped bass 13 
(McNab and Avers, 1994; OSM, 2008). 14 

Many high-altitude (headwater) streams are cold and support trout populations where these 15 
streams are draining areas larger than 100 square miles (Messinger and Chambers, 2001).  In 16 
Appalachia high elevation streams are often headwaters, but not all headwaters are high gradient, 17 
high elevation streams.  Fish species collected in headwaters of West Virginia include rainbow 18 
trout (Oncorhynchus mykiss), brown trout (Salmo trutta), brook trout (Salvelinus fontinalis), 19 
blacknose dace (Rhinichthys atratulus), creek chub (Semotilus atromaculatus), and slimy sculpin 20 
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(Cottus cognatus) (Stauffer and Ferreri, 2002).  In general, common fish species found in smaller 1 
streams in Appalachia include southern redbelly dace (Phoxinus erythrogaster), creek chub 2 
(Semotilus atromaculatus), barred fantail darter (Etheostoma flabellare), and greenside darter (E. 3 
blennioides), whereas largemouth bass(Micropterus salmoides), bluegill (Lepomis macrochirus), 4 
channel catfish (Ictalurus punctatus), and crappie (Pomoxis sp.) are found in the large, man-5 
made reservoirs (McNab and Avers, 1994; OSM, 2008). 6 

Brook trout (Salvelinus fontinalis), a native salmonid species of streams in the southern 7 
Appalachian Mountains, is found mainly in small headwater streams.  The distribution of brook 8 
trout is thought to be influenced by the presence of the non-native rainbow trout, as documented 9 
in the in Great Smoky Mountains National Park (Larson et al. 1995). The competitive advantage 10 
of rainbow trout over brook trout was evident when rainbow trout were removed and the 11 
abundance and biomass of brook trout populations rebounded (Moore et al. 1983 in Larson et al. 12 
1995). 13 

A study conducted by Ward et al. (2002) within the Southern Unglaciated Allegheny Plateau 14 
section and extending southward into the Northern Ridge and Valley section, collected thirteen 15 
fish species of six families.  The most abundant fish species collected were of the Cyprinidae.  16 
According to another study conducted in the Southern Unglaciated Allegheny Plateau section 17 
(Clear Fork or Spruce Laurel Fork), other fish commonly collected include mottled sculpin 18 
(Cottus bairdii), bluebreast darter (Etheostoma camurum), river carpsucker (Carpiodes carpio), 19 
blacknose dace, and longnose dace (Rhinichthys cataractae) (Messinger and Chambers, 2001). 20 

Studies conducted in central Appalachian drainages of eastern Kentucky have found 21 
approximately 277 native freshwater fish species distributed among 22 families with minnows, 22 
suckers, catfishes, sunfishes, and perches being the most predominant (USEPA, 1983).  A 23 
diverse fish assemblage is found in eastern Kentucky due to the lack of modifications, combined 24 
with numerous geological, climatic, and hydrological events (USEPA, 1983).  Uncommon fish 25 
species found in the Northern Cumberland Plateau section (Tennessee and Kentucky) include the 26 
paddlefish (Polyodon spathula), sturgeon (family Acipenseridae), eastern sand darter 27 
(Ammocrypta pellucida), spotted darter (Etheostoma maculatum), Tippecanoe darter 28 
(Etheostoma tippecanoe), and the redside dace (Clinostomus elongatus) (OSM, 2008).  Larger 29 
populations of redside dace are found within a small range in Kentucky (OSM, 2008). 30 

3.12.1.3.2 Lentic Systems (Ponds, Lakes and Reservoirs) 31 

3.12.1.3.2.1 Habitat 32 

The following discussion on lentic systems in the Appalachian basin is divided into discussions 33 
on small ponds/impoundments and reservoirs.  Natural lakes are largely absent in the 34 
Appalachian coal region. Small ponds/impoundments are common in the southeastern portion of 35 
the U.S., and most are formed by damming a small stream (Wallace et al., 1992).   36 

3.12.1.3.2.2 Energy Flow/Primary Production 37 

Submersed macrophytes (macroscopic algae and aquatic vascular plants), periphyton (attached 38 
algae), and phytoplankton (suspended algae) communities are closely linked in small 39 
impoundments (Wallace et al., 1992).  In the Appalachian region, small lentic systems tend to be 40 
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highly productive, eutrophic systems although some small ponds and impoundments may be 1 
oligotrophic where there are low concentrations of plant nutrients and low productivity (Wallace 2 
et al., 1992).  The primary source of primary production in these smaller lentic systems is 3 
submergent or emergent vegetation (Menzel and Cooper, 1992).  Floating macrophytes, such as 4 
duckweed (Lemna spp.), spatterdock (Nuphar spp.), and yellow lotus (Nelumbo spp.), are widely 5 
distributed in the southeastern U.S. (Wallace et al., 1992).  If floating macrophytes cover an 6 
entire surface area of a pond, photosynthesis will be greatly reduced in the water column thus 7 
resulting in decreased dissolved oxygen concentrations which may inhibit fish populations 8 
(Wallace et al., 1992).  Fungi and bacteria are the primary decomposers of organic matter in 9 
small impoundments (Wallace et al., 1992).   10 

Reservoirs in the southeastern U.S. have an ecological structure and function of biological 11 
communities that are linked to water residence time.  As with other smaller impoundment types, 12 
phytoplankton, periphyton, and macrophytes supply most of the organic matter to the food web.  13 
Due to fluctuating water levels, phytoplankton production dominates most impoundments; 14 
however, rooted and floating macrophytes can dominate where water levels are stable in a 15 
reservoir.  Reservoirs in the Appalachian region are generally nutrient rich and productive.  16 
Nutrient loads to downstream aquatic systems are higher than that in most natural lakes.   17 

3.12.1.3.2.3 Invertebrates 18 

Common invertebrate species found in Appalachian ponds include rotifers, protozoans, and 19 
crustaceans (Cladocera and Copepoda).  Within the benthos of most ponds and reservoirs in the 20 
southeastern U.S., larvae of true midges (Diptera: Chironomidae) and oligochaete worms are the 21 
dominant macroinvertebrates (Diggins and Thorpe, 1985).   22 

3.12.1.3.2.4 Vertebrates 23 

Fish, amphibians, reptiles, birds, and mammals are the main groups of vertebrates found in and 24 
associated with (e.g. breeding and feeding activities) ponds and reservoirs in the Appalachian 25 
basin during a portion of their life cycle (Wallace et al., 1992).  Fish populations are mainly 26 
comprised of forage fishes including shads and silversides in reservoirs, and sunfishes in ponds 27 
(Noble, 1981).  The dominant predators in ponds are typically largemouth bass (Micropterus 28 
salmoides); however, fish generally will ignore smaller organisms for larger prey (Wallace et al., 29 
1992). 30 

3.12.1.4 Protected Species in the Coal Counties of the Appalachian Basin Coal Region 31 

 32 

In the Appalachian Basin Coal Region, there is a total of 117 Federally listed species.  These 33 
include 36 terrestrial species and 81 aquatic species for the 114 mining counties that comprise 34 
the study area for this analysis.  The listed species include birds, fish, insects, mammals, 35 
mollusks, amphibians, crustaceans, reptiles, and vascular plants.  Each taxonomic group is 36 
discussed below.  Table G-4 in Appendix G presents the federally listed species for the 37 
Appalachian Basin Coal Region along with the known cause(s) of decline for each species.  38 
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Figure 3.12-2 depicts the number of Federally listed species for each taxonomic group for the 1 
Appalachian Basin Coal Region.   2 

Figure 3.12-2: Number of Federally Listed Species for Each Taxonomic Group in the Coal 3 
Counties of the Appalachian Basin Coal Region 4 

 5 

3.12.1.4.1 Vascular Plants 6 

Twenty percent of the Federally listed species for the counties evaluated in the Appalachian 7 
Basin Coal Region are vascular plants with a total of 23 species.  Ten species are listed as 8 
Endangered: Cumberland sandwort (Minuartia cumberlandensis), harperella (Ptilimnium 9 
nodosum), shale barren rock-cress (Arabis serotina), Morefield's leather-flower (Clematis 10 
morefieldii), leafy prairie clover (Dalea foliosa), green pitcher plant (Sarracenia oreophila), 11 
northeastern bulrush (Scirpus ancistrochaetus), Gentian pinkroot (Spigelia gentianoides var. 12 
alabamensis), running buffalo clover (Trifolium stoloniferum), and Tennessee yellow-eyed grass 13 
(Xyris tennesseensis).  Nine species are listed as Threatened: Cumberland rosemary (Conradina 14 
verticillata), Price's potato-bean (Apios priceana), American hart's-tongue fern (Asplenium 15 
scolopendrium var. americanum), small-whorled pogonia (Isotria medeoloides), lyrate 16 
bladderpod (Lesquerella lyrata), Mohr's Barbara's buttons (Marshallia mohrii), Little River 17 
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arrow-head (Sagittaria secundifolia), Virginia spiraea (Spiraea virginiana), and Alabama streak-1 
sorus fern (Thelypteris pilosa var. alabamensis (burksiorum)).  The following four species are 2 
listed as Candidate species: Georgia rock-cress (Arabis georgiana), Kentucky glade cress 3 
(Leavenworthia exigua laciniata), white fringeless orchid (Platanthera integrilabia), and 4 
Georgia aster (Symphyotrichum georgianum). 5 

3.12.1.4.2 Crustaceans 6 

One Federally listed crustacean species (or 1 percent of the total listed species for the Coal 7 
Region) is found in the Appalachian Basin Coal Region.  The Lee County Cave isopod (Lirceus 8 
usdagalun) is listed as Endangered. 9 

3.12.1.4.3 Mollusks 10 

Fifty-two percent of the Federally listed species for the Appalachian Basin Coal Region are 11 
mollusks.  Only 8 of the 61 mollusk species listed are freshwater snails, which include the 12 
following species: the Anthony riversnail (Athearnia anthonyi), the plicate rocksnail (Leptoxis 13 
plicata), the flat pebblesnail (Lepyrium showalteri), the cylindrical lioplax (Lioplax 14 
cyclostomaformis), the Alabama live-bearing snail (Tulotoma magnifica), the round rocksnail 15 
(Leptoxis ampla), the painted rocksnail (Leptoxis taeniata), and the flat-spired three-toothed 16 
snail (Triodopsis platysayoides).  The remaining listed mollusks are freshwater mussels. 17 

Freshwater mussels are in decline nationwide and particularly in the Southeast.  According to 18 
Neves et al. (1997): 19 

The current status and prognosis for the Southeast region’s mussel fauna is grim.  20 
Of the 269 species in the Southeast, 13 percent are presumed extinct, 28 percent 21 
are endangered, 14 percent are threatened, 18 percent are of special concern, 22 
and only 25 percent are considered stable at this time. 23 

Thus, up to 75 percent of the mussel species native to the Southeast have been ecologically 24 
impacted, which is considered a regional phenomenon (Neves et al., 1997).  One of the 25 
significant concerns with mussels is the limited geographic distribution of many mussel species, 26 
which are endemic to small areas with some limited to single watersheds (Neves et al., 1997).  27 
Therefore, these mussel species are extremely vulnerable to extirpation as a result of single 28 
catastrophic events.  It is important to recognize that the known geographic distribution of 29 
mussel species is limited to where the species has actually been observed. 30 

Regardless of the nationwide decline in mussel species, Appalachia is a mussel biodiversity 31 
“hotspot” in the United States, which is demonstrated by the 53 Federally listed freshwater 32 
mussel species reported for the Appalachian Basin Coal Region.  Forty of the freshwater mussel 33 
species are listed as Endangered and include the following species: the Cumberland elktoe 34 
(Alasmidonta atropurpurea), the fanshell mussel (Cyprogenia stegaria), the Dromedary 35 
pearlymussel (Dromus dromas), the Cumberlandian combshell (Epioblasma brevidens), the 36 
oyster mussel (Epioblasma capsaeformis), the yellow blossom (pearlymussel) (Epioblasma 37 
florentina florentina), the upland combshell (Epioblasma metastriata), the purple cat's paw 38 
pearlymussel (Epioblasma obliquata obliquata), the southern acornshell (Epioblasma 39 
othcaloogensis), the northern riffleshell (Epioblasma torulosa rangiana), the shiny pigtoe 40 
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(Fusconaia cor), the fine-rayed pigtoe (Fusconaia cuneolus), the pink mucket (Lampsilis 1 
abrupta), the Alabama lamp pearlymussel (Lampsilis virescens), the birdswing pearlymussel  2 
(Conradilla (Lemiox) rimosus), the Coosa moccasinshell (Medionidus parvulus), the ring pink 3 
(Obovaria retusa), the littlewing pearlymussel (Pegias fabula), the white wartyback 4 
(Plethobasus cicatricosus), the orange-foot pimpleback (Plethobasus cooperianus), the 5 
southern clubshell (Pleurobema decisum), the southern pigtoe (Pleurobema georgianum), the 6 
ovate clubshell (Pleurobema perovatum), the rough pigtoe (Pleurobema plenum), the heavy 7 
pigtoe (Pleurobema taitianum), the dark pigtoe (Pleurobema furvum), the clubshell mussel 8 
(Pluerobema clava), the rayed kidneyshell (Ptychobranchus (greenii) foremanianus), the 9 
triangular kidneyshell (Ptychobranchus greenii), the rough rabbitsfoot (Quadrula cylindrica 10 
strigillata), the Cumberland monkeyface (Quadrula intermedia), the Appalachian 11 
monkeyface (Quadrula sparsa), the pale lilliput (Toxolasma cylindrellus), the Cumberland 12 
bean (Villosa trabalis), the tubercled blossom (pearlymussel) (Epioblasma torulosa torulosa),  13 
the stirrupshell (Quadrula stapes), the Cumberlandian combshell  (Epioblasma brevidens ), 14 
the tan riffleshell (Epioblasma florentina walkeri), the cracking pearlymussel (Hemistena 15 
lata), and the purple bean (Villosa perpurpurea).   16 

Four mussel species are listed as Threatened: the finelined pocketbook (Lampsilis (Hamiota) 17 
altilis), the orangenacre mucket (Lampsilis (Hamiota) perovalis), the Alabama moccasinshell 18 
(Medionidus acutissimus), and the Alabama heelsplitter (Potamilus inflatus). 19 

Nine mussel species are listed as Candidate species: the spectaclecase (Cumberlandia 20 
monodonta), the narrow pigtoe (Fusconaia escambia), the round ebonyshell (Fusconaia 21 
rotulata), the slabside pearlymussel (Pleuronaia (=Lexingtonia) dolabelloides), the Alabama 22 
pearlshell (Margaritifera marrianae), the sheepnose mussel (Plethobasus cyphyus), the fluted 23 
kidneyshell (Ptychobranchus subtentum), the rabbitsfoot (Quadrula cylindrica cylindrica), and 24 
the rayed bean mussel (Villosa fabalis). 25 

3.12.1.4.4 Insects 26 

Four Federally listed insect species (or 3 percent of the listed species) are found in the 27 
Appalachian Basin Coal Region.  Three species are listed as Endangered: the American burying 28 
beetle (Nicrophorus americanus), the Mitchell’s satyr (Neonympha mitchellii mitchellii), and the 29 
Hine’s emerald (Somatochlora hineana).  The Icebox Cave beetle (Pseudanophthalmus frigidus) 30 
is listed as a Candidate species. 31 

3.12.1.4.5 Amphibians 32 

Two Federally listed amphibian species (or 2 percent of the listed species) are found in the 33 
Appalachian Basin Coal Region.  The Cheat Mountain salamander (Plethodon netting) is listed 34 
as Threatened.  The black warrior waterdog (Necturus alabamensis) is listed as a Candidate 35 
species. 36 

3.12.1.4.6 Reptiles 37 

Three Federally listed reptile species (or 3 percent of the listed species) are found in the 38 
Appalachian Basin Coal Region.  The bog turtle (Clemmys (Glyptemys) muhlenbergii) and the 39 
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flattened musk turtle (Sternotherus depressus) are listed as Threatened.  The Eastern 1 
massasauga (Sistrurus catenatus) is listed as a Candidate species. 2 

3.12.1.4.7 Fish 3 

Fish comprise 14 percent of the Federally listed species for the Appalachian Basin Coal Region 4 
with a total of 16 species.  Five fish species are listed as Endangered: the vermilion darter 5 
(Etheostoma chermocki), the watercress darter (Etheostoma nuchale), the palezone shiner 6 
(Notropis albizonatus), the cahaba shiner (Notropis cahabae), and the Alabama sturgeon 7 
(Scaphirhynchus suttkusi).  Seven fish species are listed as Threatened: the Gulf sturgeon 8 
(Acipenser oxyrinchus desotoi), the blue shiner (Cyprinella caerulea), the goldline darter 9 
(Percina aurolineata), the blackside dace (Phoxinus cumberlandensis), the spotfin chub 10 
(Erimonax monachus) the slender chub (Erimystax cahni), and the yellowfin madtom (Noturus 11 
flavipinnis).  The rush darter (Etheostoma phytophilum) and the Cumberland darter 12 
(Etheostoma susanae) are listed as Proposed Endangered.  The diamond darter (Crystallaria 13 
cincotta) and the arrow darter (Etheostoma sagitta) are listed as Candidate species. 14 

3.12.1.4.8 Birds 15 

Three percent of the species listed for the Appalachian Basin Coal Region are Federally listed 16 
with a total of four species.  Two bird species are listed as Endangered: the wood stork (Mycteria 17 
americana) and the red-cockaded woodpecker (Picoides borealis).  The bald eagle (Haliaeetus 18 
leucocephalus) and the golden eagle (Aqulia chysaetos) are protected under the Bald and Golden 19 
Eagle Protection Act.   20 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 21 
occur in the Appalachian Basin Coal Region.  Appendix E contains additional discussion of 22 
migratory flyways and how the migratory flyways intersect with the Appalachian Basin Coal 23 
Region. 24 

3.12.1.4.9 Mammals 25 

Mammals comprise 3 percent of the Federally listed species for the Appalachian Basin Coal 26 
Region.  Three species of bats, the gray bat (Myotis grisescens), the Indiana bat (Myotis sodalis), 27 
and the Virginia big-eared bat (Corynorhinus (=Plecotus) townsendii virginianus), are listed as 28 
Endangered. 29 

 30 

3.12.2 Colorado Plateau Coal Region 31 

3.12.2.1 General Ecological Setting 32 

The Colorado Plateau coal region encompasses coal-bearing counties in Arizona, Colorado, New 33 
Mexico, and Utah (Figure 3.12-3).  The surface area of this coal region is approximately 42,436 34 
square miles.   35 
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Figure 3.12-3 USFS Provinces within the Colorado Plateau Coal Region 1 
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A variety of physical and chemical factors affect the biological resources of this coal region.  1 
Those are described elsewhere in this document; of particular importance are:  topography 2 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 3 
(Section 3.3).   4 

Table 3.12-4 lists the ecological provinces located in this coal region and their estimated size. 5 

Table 3.12-4: USFS Provinces Associated with the Colorado Plateau Coal Region 6 

Ecological Province 
Area of Coal Region in 

Province 
(sq mi) 

Arizona-New Mexico Mountains Semi-
Desert - Open Woodland - Coniferous 
Forest - Alpine Meadow 

111 

Colorado Plateau Semi-Desert 11,092 

Intermountain Semi-Desert 5 

Intermountain Semi-Desert and Desert 866 

Nevada-Utah Mountains Semi-Desert - 
Coniferous Forest - Alpine Meadow 

4,927 

Southern Rocky Mountain Steppe - Open 
Woodland - Coniferous Forest - Alpine 
Meadow 

2,279 

 7 
The general province descriptions provided below for the ecological provinces distributed within 8 
the Colorado Plateau Coal Region come from McNab (2007), Cleland et al (1997), and USDA-9 
USFS (1993). 10 

3.12.2.1.1 Arizona-New Mexico Mountains Semi-Desert-Open Woodland-Coniferous 11 
Forest-Alpine Meadow Province 12 

This area consists mostly of steep foothills and mountains, but includes some deeply dissected 13 
high plateaus.  The vegetation in this province varies by zones of altitude and, from low to high 14 
elevations, ranges from herbaceous to shrubland, to woodland, to forest (McNab et al, 2007).  15 
The Arizona-New Mexico Mountains Semi-Desert-Open Woodland-Coniferous Forest-Alpine 16 
Meadow province is approximately 34,439 square miles.  The Colorado Plateau coal region 17 
encompasses only a small amount of this province. 18 

Several large streams are perennial in this province. Much of the water is stored in reservoirs, 19 
small impoundments, and ponds (McNab and Avers, 1994). Ground water is limited and usually 20 
occurs at great depths. This province contains land in the watershed of the Rio Grande and Pecos 21 
Valley basins (McNab and Avers, 1994). 22 
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3.12.2.1.2 Colorado Plateau Semi-Desert Province 1 

This province consists of tablelands with moderate to considerable relief in Arizona, New 2 
Mexico, and Utah (McNab and Avers, 1994). The vegetation in this province varies by altitude 3 
and varies from herbaceous and dwarf-shrubland low elevation, shrubland and woodland at 4 
moderate elevation, to needleleaf forest at upper elevations (McNab et al, 2007).  The Colorado 5 
Plateau Semi-Desert province is approximately 82,400 square miles.  The Colorado Plateau coal 6 
region encompasses one eighth of the province. 7 

Water is scarce in the Colorado Plateau Semi-Desert Province.  The areas of the coal region that 8 
encompass portions of this province are drained by the Colorado River and its tributaries (Bailey, 9 
1995). Streams and rivers are narrow and located in deep, widely spaced valleys. The Colorado 10 
River, which crosses the northern part of the province in Arizona to Utah, is the province’s  11 
largest perennial stream. Many other streams flow year-round, but the volume of water fluctuates 12 
considerably. Ground water supplies are deep and limited. Smaller lakes, impoundments, and 13 
reservoirs are present; Lake Powell is the largest. (Bailey, 1995). 14 

3.12.2.1.3 Intermountain Semi-Desert and Desert Province 15 

The vegetation in this province consists of shrubland on plains; woodlands are on steeper slopes 16 
(McNab et al, 2007).  The Intermountain Semidesert and Desert province is approximately 17 
112,275 square miles.  The Colorado Plateau coal region encompasses only a tiny fraction of the 18 
province. 19 

Water is scarce in this province. The lands of the province are eroded by the Colorado River and 20 
its tributaries (McNab and Avers, 1994) and is located in parts of Colorado, Arizona and Utah.  21 
Few lakes and reservoirs occur, and the area is drained by the Colorado and Green Rivers and 22 
their tributaries (McNab and Avers, 1994). A small portion of Lake Powell occurs in Northern 23 
Canyonlands in the province. In the Uinta Basin in northeast Utah, some streams and rivers bring 24 
water into the surrounding areas from adjoining mountains (McNab and Avers, 1994). Major 25 
rivers that flow through the Uinta Basin are the Green, Duchesne, Strawberry, and smaller creeks 26 
that drain into the Green River (McNab and Avers, 1994). Few lakes and reservoirs occur in the 27 
Uinta Basin; examples are the Strawberry reservoir, Starvation reservoir, and Steinaker reservoir 28 
(McNab and Avers, 1994). 29 

3.12.2.1.4 Intermountain Semi-Desert Province 30 

This province covers the plains and tablelands of the Columbia-Snake river Plateaus and 31 
Wyoming Basin.  The vegetation in this province is herbaceous and dwarf-shrubland on plains, 32 
which changes to shrubland and woodland on higher slopes (McNab et al, 2007).  The 33 
Intermountain Semidesert Province is approximately 158853square miles.  The Colorado Plateau 34 
coal region encompasses only a tiny fraction of this province. 35 

In northeast Utah, there is a low to moderate frequency of rapidly flowing rivers and streams. 36 
Streams generally flow into the Great Basin or Snake River drainage. Few lakes and wet 37 
meadows are associated with higher areas above 5,000 ft (1,500 m). Large lakes include Bear 38 
Lake, Gray's Lake, Palisades Reservoir, and Blackfoot Reservoir (McNab and Avers, 1994). The 39 
portions of the Intermountain Semi-Desert province that lie northwest Colorado are part of the 40 
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Green River basin ecological subregion (McNab et al., 2005). Water is scarce in the Green River 1 
Basin, but some major rivers (e.g. Green and Lower Snake rivers) and small streams flow 2 
through here. Generally, ground water is meager or lacking in most areas, but it is abundant in 3 
the fill in some valleys (McNab and Avers, 1994). Part of the Flaming Gorge Reservoir is also 4 
found in this area. 5 

3.12.2.1.5 Nevada-Utah Mountains-Semi-Desert-Coniferous Forest-Alpine Meadow 6 
Province 7 

Vegetation is stratified by altitude ranging from herbaceous and dwarf-shrubland on plateaus to 8 
woodlands at middle slopes and needleleaf evergreen forests on higher mountain slopes (McNab 9 
et al, 2007).  Although some valleys are closed, none contain perennial lakes. This province is 10 
approximately 49,134 square miles.  The Colorado Plateau coal region encompasses 11 
approximately 10% of this province. 12 

Generally, streams in this province are rare and few are perennial except in the southern Utah 13 
High Plateau Section. In the Tavaput Plateau Section of province, which is found in eastern-14 
central Utah and in western Colorado, water is scarce and is confined to the Green and White 15 
rivers (McNab and Avers, 1994). Smaller drainages such as Timber, Sowards, and Indian 16 
Canyon deliver water to the Green River system after flowing into the Strawberry River in the 17 
Uinta Basin (McNab and Avers, 1994). There are few lakes and reservoirs in the Tavaput Plateau 18 
Section, and many water developments have been put on public lands to distribute to livestock 19 
and to provide water for wildlife (McNab and Avers, 1994). In the areas of the province found in 20 
south-central Utah, streams, lakes, and ground water supply adequate water for grazing and 21 
forest growth (McNab and Avers, 1994). Perennial streams in southern Utah are more common 22 
and drain into the Sevier, Virgin, or Colorado Rivers. Some of the major lakes are larger 23 
impoundments of the higher order perennial streams:  Piute Reservoir, Panguitch Lake, Scofield 24 
Reservoir, Joes Valley Reservoir, Fish Lake, and Otter Creek Reservoir (McNab and Avers, 25 
1994).  26 

3.12.2.1.6 Southern Rocky Mountain Steppe-Open Woodland-Coniferous Forest-Alpine 27 
Meadow Province 28 

The vegetation of this province is mainly evergreen, needleleaf forest that varies in composition 29 
with altitude and aspect (McNab et al, 2007).  This province is approximately 93,852 square 30 
miles.  The Colorado Plateau coal region encompasses a small portion of this province. 31 

The topography is rugged terrain consisting of high mountains, lightly weathered slopes, etched 32 
with deep valleys; the Rio Grande, Animas, Gunnison, and San Miguel Rivers flow through here 33 
(McNab and Avers, 1994). In northern New Mexico, and southwest Colorado, the landscape 34 
becomes steeply crested with mountains that are dissected with narrow stream valleys (McNab et 35 
al., 2005). Here water from streams and lakes is abundant, and ground water is plentiful. 36 
Snowfields exist on upper slopes and crests which provide a source of water to the streams into 37 
the summer months. Yampa, White, Colorado, Eagle, Arkansas, Taylor, Gunnison, Crystal, 38 
Roaring Fork, and Frying Pan are the larger perennial streams that occur in these areas. In the 39 
western areas of Colorado within this province, the topography becomes dominated by flat-40 
topped mountains that are dissected by narrow stream valleys (McNab et al., 2005). Water from 41 
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streams and lakes is abundant in this province and ground water is also plentiful (McNab and 1 
Avers, 1994).  2 

3.12.2.2 Terrestrial Resources for Colorado Plateau 3 

The Colorado Plateau Basin includes a broad area of the southwestern United States that extends 4 
across portions of Utah, Colorado, Arizona, and New Mexico.  The fauna that occur in the arid 5 
and semi-arid areas of the Colorado Plateau coal region have adapted to the harsh climatic 6 
conditions. The composition of animal communities in and surrounding the lotic systems of this 7 
region are influenced by the vegetative communities that occur. Microclimates in and around the 8 
streams in this coal region support the greatest concentrations of wildlife, providing the primary 9 
habitat, predator protection, breeding and nesting sites, shade, movement corridors, migration 10 
stopover sites, and food sources (Levick et al., 2008). 11 

Some physical features of wildlife habitat along ephemeral and intermittent streams include the 12 
deposits of river material (sediment and debris), the exposure of rock and subsurface soil layers 13 
by erosion, the provision of shade through topographic relief, the creation of microclimatic 14 
zones, and the sequestration of moisture and nutrients in alluvium. River bank material provides 15 
shelter for numerous wildlife species including reptiles, amphibians, birds, mammals and 16 
invertebrates in the arid Southwest. Specifically, dry wash embankments can contain numerous 17 
small caves and crevices that provide critical shelters from predators and the harsh 18 
environmental conditions for a variety of species (Van Devender, 2002; Levick et al., 2008). 19 

In Utah, most of the coal region is associated with the Intermountain Semidesert and Desert 20 
Province and the associated Nevada-Utah Mountains Semidesert-Coniferous Forest-Alpine 21 
Meadow Province.  Cover types include desert shrub, pinyon-juniper, sagebrush, and chaparral-22 
mountain shrub desert grasslands, ponderosa pine, western hardwoods, and Douglas-fir cover 23 
types. 24 

Along its northern edge in Utah and extending across Colorado and south into New Mexico, the 25 
coal region is located within the Southern Rocky Mountain Steppe-Open Woodland-Coniferous 26 
Forest-Alpine Meadow Province.  This area is characterized by following cover types lodgepole 27 
pine, fir-spruce, sagebrush, alpine tundra chaparral-mountain shrub, ponderosa pine, pinyon-28 
juniper cover types. 29 

In the four corners area at the intersection of Utah, Colorado, Arizona, and New Mexico, the coal 30 
region is within the Colorado Plateau Semidesert Province.  This area is characterized by 31 
sagebrush, pinyon-juniper, ponderosa pine, southwestern shrub-steppe, desert grasslands, and 32 
desert shrub cover types. 33 

South of the Four Corners area in central-eastern Arizona and into central New Mexico, the coal 34 
region is located within the Arizona-New Mexico Mountains Semidesert-Open Woodland-35 
Coniferous Forest-Alpine Meadow Province.  Ecoregion sections are characterized by ponderosa 36 
pine, pinyon-juniper, desert grasslands and southwestern shrub-steppe cover types. 37 
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The flora and fauna of the cover types distributed in these ecological provinces is summarized 1 
below.  Unless stated otherwise, the information on cover types was obtained from McNab et al, 2 
2005.   3 

 4 

3.12.2.2.1 Pinyon-Juniper Cover Type 5 

Vegetation.  The name “pygmy forest” characterizes the pinyon pine (Pinus edulis) and juniper 6 
(Juniperus sp.) woodlands of this cover type.  The trees occur as dense to open woodland and 7 
savanna woodland.  Herbaceous production is determined to a large extent by the amount of tree 8 
canopy. 9 

Fauna.  The major mammalian influents in the pinyon-juniper cover type are  mule deer 10 
(Odocoileus hemionus), mountain lion (Puma (Felis) concolor), coyote, and bobcat.  Elk (Cervus 11 
Canadensis) are locally important.  The less important influents include the wood rat (Neotoma 12 
sp.), white-footed mouse (Peromyscus leucopus), cliff chipmunk (Neotamias dorsalis), 13 
jackrabbit (Lepus sp.), cottontail, rock squirrel (Spermophilus sp), porcupine, and gray fox.  The 14 
ring-tailed cat (Bassariscus astutus) and spotted skunk (Spilogale putorius) occur rarely. 15 

The most abundant resident birds in the pinyon-juniper cover type are the titmouse, 16 
Woodhouse’s jay (Aphelocoma woodhousei), western red-tailed hawk (Buteo jamaicensis), 17 
golden eagle (Aquila chrysaetos), red-shafted flicker (Colaptes auratus), pinyon jay 18 
(Gymnorhinus cyanocephalus), lead-colored bush tit (Psaltriparus sp.), and rock wren 19 
(Salpincttes obsoletus).  Summer residents include the western chipping sparrow (Spizella 20 
passerine), night hawk (Chordeiles sp), black-throated gray warbler (Dendroica nigrescens), 21 
northern cliff swallow (Hirundo sp.), western lark sparrow (Chondestes grammacus), Rocky 22 
Mountain grosbeak (Pheucticus melanocephalus), desert sparrow (Passer simplex), and western 23 
mourning dove.  The common winter residents are the pink-sided junco (Junco hyemalis 24 
mearnsi), Shufeldt’s junco (Junco hyemalis shufeldti), gray-headed junco (Junco hyemalis 25 
caniceps), red-backed junco (Junco hyemalis dorsalis), Rocky Mountain nuthatch (Sitta sp), 26 
mountain bluebird (Sialia corrucoides), western robin (Turdus sp), and long-crested jay 27 
(Cyanocitta stelleri).  Turkeys are locally abundant during the winter. 28 

Among the common reptiles are the horned lizard (Phrynosoma sp.), sagebrush swift 29 
(Sceloporus graciosus graciosus), collared lizard (Crotaphytus collarix), and Great Basin 30 
rattlesnake (Crotalus oreganus lutosus). 31 

3.12.2.2.2 Desert Grasslands Cover Type 32 

Vegetation.  The grass life form predominates on these plateaus at intermediate elevations, and 33 
shrub life forms are dominant at higher and lower elevations.  In transition zones, shrubs give 34 
way to galleta (Pleuraphis jamesii) to black grama (Bouteloua eriopoda) to blue grama 35 
(Bouteloua gracilis).  Consociations of these species occur, but almost pure stands are the rule.  36 
Tobosa replaces galleta in the southern extensions in Texas of this cover type, and three-awn 37 
(Aristida sp.) becomes the dominant in the northern extensions in Utah.  In its northern 38 
extensions, this cover type is more open grassland with low shrubs. 39 
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Fauna.  Pronghorn (Antilocapra americana), or antelope, are the primary larger mammals in the 1 
desert grasslands cover type.  Mule deer also occur.  The coyote and bobcat are among the chief 2 
animal predators.  They prey on blacktailed jackrabbits (Lepus californicus), cottontails, wood 3 
rats, and a large number of small rodent species, such as the kangaroo rat (Dipodomys deserti) 4 
and the deer mouse (Peromyscus maniculatus).  Scaled quail (Callipepla squamata) range into 5 
the grasslands, especially where brush has made an invasion.  Among the smaller birds of the 6 
cover type are the horned lark (Eremophila alpestris), several sparrows, the loggerhead shrike 7 
(Lanius ludovicianus), and nighthawks (Chordellinae).  Avian predators include the golden 8 
eagle, great horned owl, and various hawks. 9 

3.12.2.2.3 Ponderosa Pine Cover Type 10 

Vegetation.  By definition, ponderosa pine forest is 50 percent or more of one of these pines: 11 
ponderosa pine (Pinus ponderosa), Jeffrey pine (Pinus jeffreyi), sugar pine (Pinus lambertiana), 12 
limber pine (Pinus flexilis), Arizona ponderosa pine (Pinus arizonica), Apache pine (Pinus 13 
engelmannii), or Chihuahua pine (Pinus leiophylla).  The exceptions are those situations where 14 
western white pine or sugar pine comprises 20 percent or more of the stand; then these species 15 
control the name of the forest.  This cover type is idealized as open and park-like, with an 16 
excellent ground cover of grasses, sedges, and forbs or with an understory of shrubs of low to 17 
medium height. 18 

Fauna.  In the ponderosa pine cover type, the major mammalian influents are the Rocky 19 
Mountain elk (Cervus Canadensis nelson), mule deer, mountain lion, and coyote.  Animals of 20 
less importance include the bushy-tailed wood rat (Neotoma cinerea), white-footed mouse, 21 
bobcat, rock squirrel (Otospermophilus variegates), cottontail, porcupine, mantled ground 22 
squirrel (Sciuridae),  and chipmunks (Sciuridae).   23 

The most abundant and important resident birds in the ponderosa pine cover type include the 24 
pygmy nuthatch (Sitta pygmaea), long-crested jay, sharpshinned hawk (Accipiter striatus), 25 
Rocky Mountain nuthatch (Sitta carolinensis nelsoni), mountain chickadee (Poecile gambeli), 26 
Cassin’s purple finch (Carpodacus sp), redshafted flicker (Colaptes auratus cafer), red-backed 27 
junco, western goshawk (Accipeter atricapillus striatulus), and western red-tailed hawk.  Birds 28 
that are common during the summer include the chestnut-backed bluebird (Sialia mexicana 29 
bairdi), Audubon’s warbler (Dendroica coronate auduboni), Natalie’s sapsucker (Sphyrapicus 30 
thyroids nataliae), western chipping sparrow (Spizella passerine), horned owl, and band-tailed 31 
pigeon (Patagioenas fasciata). 32 

3.12.2.2.4 Sagebrush Cover Type 33 

Vegetation.  The sagebrush cover type is characterized by shrubs, principally of the genus 34 
Artemisia, which are usually 1–7 feet high.  In some situations, other shrubs are part of the 35 
vegetation.  In other places, grasses such as those of the genera Agropyron, Festuca, Poa, and 36 
Bromus, as well as broadleaved herbs, are found in the understory. 37 

Fauna.  Pronghorn, or antelope, use parts of this cover type as rangeland throughout the year, 38 
whereas mule deer prefer to use sagebrush rangeland only during the winter.    Other wild 39 
mammals that are principal inhabitants of this cover type are the Great Basin coyote, black-tailed 40 
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jackrabbit, pygmy cottontail, Ord’s kangaroo rat (Dipodomys ordii), and Great Basin kangaroo 1 
rat (Dipodomys microps). 2 

Bird populations are low during the breeding season, averaging only about 25 pairs per 100 3 
acres.  The major influent birds include the marsh hawk (Circus cyaneus), red-tailed hawk 4 
(Buteo jamaicensis), Swainson’s hawk (Buteo swainsoni), golden eagle, bald eagle (Haliaeetus 5 
leucocephalus), Cooper’s hawk (Accipeter cooperii), prairie falcon (Falco mexicanus), 6 
burrowing owl (Athene cunicularia), and long-eared owl (Asio otus).  The sage grouse 7 
(Centrocercus urophasianus) and chukar (Alectoris chukar) are important game birds.  More 8 
than 50 additional species of birds nest within the cover type. 9 

3.12.2.2.5 Western Hardwoods Cover Type 10 

Vegetation.  This cover type is characterized by forests in which 50 percent or more of the stand 11 
is hardwood species, except where western white pine, sugar pine, or redwood (Sequoia 12 
sempervirens) comprises 20 percent or more of the stand (in such cases the cover type is 13 
classified as western white pine or redwood).  The vegetation is a forest of low to medium tall, 14 
broadleaved deciduous or evergreen trees, sometimes with an admixture of low to medium tall 15 
needle-leaved evergreens, often with an understory of grass and shrubs. 16 

The widely scattered Rocky Mountain and Plains States “hardwood” portion of the cover type 17 
consists primarily of quaking aspen stands with an understory of grasses, forbs, and shrubs.  In 18 
many places where the aspen stands are inclusions within areas of sagebrush or conifers, they are 19 
important sources of food and cover for wildlife. Cottonwood (Populus sp.) becomes dominant 20 
on plains, more or less replacing aspen. 21 

Fauna.  An occasional black bear comes down from forests at higher elevations.  Mountain lions 22 
are no longer numerous; the largest numerous predatory animals are the coyote and the bobcat.  23 
The striped skunk (Mephistis mephistis) is widespread.  Among the more common small 24 
mammals are the  kangaroo rat, pocket gopher (Geomyidae), and a number of types of mice.  25 
Also occurring in this part of this cover type are additional animal species found in the annual 26 
grasslands cover type. 27 

Deer are common.  The fauna of the aspen portion of the cover type throughout the Rocky 28 
Mountain area is essentially that of the adjacent or surrounding cover types, but the aspen stands 29 
serve as important areas of food and shelter for many species of wildlife.  Where hardwood 30 
stands occur on river bottoms in the plains, they are a home for many arboreal and forest-edge 31 
species that are not present in the surrounding open country. 32 

The western aspen hardwood forest provides habitat for large numbers of bird species.  Over 100 33 
species of songbirds are known to utilize these forests (DeGraaf et al, 1991).  Raptors and avian 34 
predators include eagles, falcons, turkey vulture, many species of owl and  hawks (DeGraaf et al, 35 
1991).  California quail (Callipepla californica) are often abundant at lower elevations, and 36 
mountain quail (Oreortyx pictus) winter at the higher elevations (McNab et al, 2005).  Other 37 
game birds in these forests include other species of grouse and quail as well as wild turkey 38 
(DeGraaf et al, 2005).   39 
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3.12.2.2.6 Douglas-fir Cover Type 1 

Vegetation.  This cover type is characterized by forest consisting of 50 percent or more Douglas 2 
fir (Pseutotsuga menziesii), except where redwood, sugar pine, or western white pine comprise 3 
20 percent or more of the stand.  Common shrubs in the cover type are of the genera of maple, 4 
rock spirea (Holodiscus dumosus), filbert (Corylus), blueberry (Vaccinium), snowberry 5 
(Symphoricarpos albus), barberry (Berberis sp), currant (Ribes sp.), blackberry (Rubus sp.), 6 
ninebark (Physocarpus sp.), rose (Rosa sp.), and spirea (Spiraea sp.).  Herbage includes grass 7 
and other vegetation having a grass-like growth form, especially in the stands in interior States.  8 
Here, pinegrass (Calamagrostis sp.) and Carex concinnoides are present. 9 

Fauna.  Common large mammals in this cover type include elk, deer, and black bear.  Grizzly 10 
bear (Ursos arctos horribilis) and moose are in the northern Rockies.  Blue and ruffed grouse are 11 
present.  Most of the northwestern part of the cover type has hawks and owls.  Mammalian 12 
predators include mountain lions and bobcats.  Small mammals include mice, squirrels, marten 13 
(Martes americana), chipmunks, and bushy-tailed wood rats (Neotoma cinerea).  Some of the 14 
more common birds are the chestnut-backed chickadee (Poecile refescens), red-breasted 15 
nuthatch, gray jay (Perisoreus canadensis), and Steller’s jay. 16 

3.12.2.2.7 Lodgepole Pine Cover Type 17 

Vegetation.  This cover type is characterized by forests in which 50 percent or more of the stand 18 
is lodgepole pine (Pinus contorta). Ecologically, lodgepole pine stands are seral to some of the 19 
western interior coniferous forests.  “Doghair” stands (tree stands of densities greater than those 20 
that are optimum for rapid tree growth and shorter rotations) often develop after fires.  21 
Understory species, if present, are of about the same genera as found in stands of western larch 22 
(Larix occidentalis), spruce-fir, and interior Douglas fir. 23 

Fauna.  The lodgepole pine cover type has about the same fauna as Douglas-fir, larch, and 24 
spruce-fir forests of the same elevational zone.  Low productivity of understory flora in many 25 
cases limits the number of animals that can be supported.  Islands of uncut lodgepole pine 26 
provide excellent escape routes and protective refuges or cover for big game animals. 27 

The lodgepole pine forest provides habitat for large numbers of bird species.  Over 70 species of 28 
songbirds are known to utilize these forests (DeGraaf et al, 1991).  Raptors and predators include 29 
bald eagles, falcons, turkey vulture, many species of owl and  hawks (DeGraaf et al, 1991).  30 
Grouse, mountain quail, doves, and wild turkey are the major game birds (DeGraaf et al, 2005).   31 

 32 

3.12.2.2.8 Fir-Spruce Cover Type 33 

Vegetation.  The fir-spruce cover type is characterized by open to dense forests of low to tall 34 
needle-leaved evergreen trees and patches of shrubby undergrowth and scattered herbs.  Fifty 35 
percent or more of the stand is silver fir (Abies amabilis), subalpine fir (Abies lasiocarpa), red fir 36 
(Abies magnifica), white fir (Abies concolor), mountain hemlock (Tsuga mertensiana), 37 
Engelmann spruce (Picea engelmannii), or blue spruce (Picea pungens), singly or in 38 
combination, except where western white pine comprises 20 percent or more of the stand (in 39 
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which case the cover type would be classified as western white pine).  Because of the dense 1 
overstory and limited understory, heavily stocked stands are usually not considered a forage 2 
resource for domestic livestock unless timber is harvested by patch clearcuts. 3 

Fauna.  Seasonally, the fir-spruce cover type and, in particular, the interspersed openings and 4 
stream bottoms with broadleaved woody species such as aspen and willows, are used by moose, 5 
elk, mule deer, and white-tailed deer.  Mountain caribou (Rangifer tarandus caribou) originally 6 
wintered in Idaho, Washington, and Montana; a few still do.  The wolverine (Gulo gulo), Lynx, 7 
black bear, mountain lion, coyote, and wolf (Canis lupus)occur in the cover type.  The grizzly 8 
bear is present, though in a fraction of its original numbers. 9 

Several species that have been mentioned use the fir-spruce cover type only seasonally, primarily 10 
as cover or in following migratory routes.  This is the case with the mountain sheep and the 11 
mountain goat, which occur more commonly in steep rocky areas.  Among the birds in the cover 12 
type are several blue grouse and spruce grouse groups, ruffed grouse, and various chickadees, 13 
nuthatches, bluebirds, robins, and jays.  Among the more common rodents and lagomorphs are 14 
the porcupine, beaver, snowshoe rabbit, squirrels, flying squirrels, pocket gophers, chipmunks, 15 
and various species of mice. 16 

3.12.2.2.9 Alpine Tundra Cover Type 17 

Vegetation.  Grasses and grass-like species of rather low stature predominate, but the number of 18 
associated forbs is large.  Dwarf willows occur in some places on the moist soils of protected 19 
slopes and valleys. 20 

Fauna.  The pika (Ochotona sp.), pocket gopher, and yellow-bellied marmot (Marmota 21 
flaviventris) are the only permanent mammalian residents of the alpine cover type.  Summer 22 
visitors include mule deer, elk, mountain sheep (Ovis canadensis), weasels (Mustela), marten, 23 
chipmunks, and the golden-mantled ground squirrel.  The only nesting birds are the horned lark, 24 
water pipit (Anthus spinoletta), black rosy finch (Leucosticte atrata), rock wren (Salpinctes 25 
obsoletus), white-tailed ptarmigan (Lagopus leucura), and robin (Turdus migratorius). 26 

 27 

3.12.2.2.10 Southwestern Shrub-Steppe Cover Type 28 

Vegetation. The southwestern shrub-steppe cover type is characterized by vegetation types 29 
ranging from short grass with scattered shrubs to shrubs with scattered areas of short grasses.  30 
Yucca is one of the most characteristic woody plants in the cover type.  Mesquite (Prosopis sp.) 31 
is abundant in many areas.  Creosotebush (Larrea tridentate) and tarbush (Flourensia cernua) 32 
are dominant among the shrubs.  Black grama (Bouteloua eriopoda), three-awns, and tobosa 33 
(Hilaria mutica) dominate the herbs.  Side-oats grama (Bouteloua curtipendula) and curly 34 
mesquite are also important.  The shrub-grass stands occupy shallow soils with no development 35 
or little development.  The grass-shrub stands occupy the soils with more development. 36 

Fauna. Because of the geographic proximity of the two cover types, the fauna of the 37 
southwestern shrub steppe cover type is similar to that of the desert grasslands cover type.  38 
Pronghorn, or antelope, and mule deer are the most widely distributed large game animals.  The 39 
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common white-tailed deer occurs in the eastern portion of the cover type, in Texas.  The collared 1 
peccary (Tayassu pecari), or javelina, is common in the southern part of the cover type.  The 2 
white-winged dove (Zenaida asiatica) is locally important in Arizona, as is the more widespread 3 
mourning dove. The scaled quail (Callipepla squamata) and Gambel’s quail (Callipepla 4 
gambelii) are present in most of the area, and the bobwhite reaches the eastern portion of the 5 
cover type.  The black-tailed jackrabbit, desert cottontail, kangaroo rat, wood rats, and numerous 6 
smaller rodents compete with domestic and wild herbivores for available forage and are preyed 7 
upon by the coyote, bobcat, golden eagle, great horned owl, red-tailed hawk, and ferruginous 8 
hawk. 9 

3.12.2.2.11 Chaparral Mountain Shrub Cover Type 10 

Vegetation. The vegetation of the cover type consists of dense to open brush or low trees. 11 
Deciduous, semideciduous, and evergreen species are represented.  Some of the brush types are 12 
so dense that understory vegetation is practically eliminated, while other types support a highly 13 
productive understory.  Recent activities of man have altered the types of vegetation to such a 14 
degree that reconstruction of their original state would be difficult. 15 

Fauna. The fauna is quite diverse from north to south in the chaparral-mountain shrub cover 16 
type; however, some species are quite widespread.  Mule deer throughout the cover type and 17 
white-tailed deer in the south are the most important large mammals.  Other large mammals, 18 
such as the coyote, mountain lion, bobcat, black-tailed jackrabbit, ringtail, striped skunk, and 19 
spotted skunk, are widespread in the cover type.  Some important species, such as the javelina 20 
and the band-tailed pigeon (Patagioenas fasciata), are found only in the southern part of the 21 
cover type.  The wood rat is one of the most characteristic animals of the cover type.  Other 22 
small mammals include ground squirrels and mice. 23 

Birds are very numerous in the brush types of the cover type throughout the year.  More than a 24 
hundred species were identified in the scrub oak type in Utah. More than 40 resident birds were 25 
noted in the oak-juniper community.  Among the birds in the oak-juniper areas are the golden-26 
fronted woodpecker (Melanerpes aurifrons), turkey, and bobwhite.  Reptile species are quite 27 
numerous in the southern portion of the cover type. 28 

3.12.2.2.12 Desert Shrub Cover Type 29 

Vegetation. The vegetation of the cover type is characterized by xeric shrubs varying in height 30 
from 4 inches to many feet.  Stands are generally open, with a large amount of bare soil and 31 
desert pavement exposed.  Some stands, however, may be relatively dense. Understory 32 
vegetation is generally sparse.  During years of above-average rainfall, annuals may be 33 
conspicuous for a short time. 34 

Fauna. There is a great diversity of habitats in the desert shrub cover type.  Consequently, the 35 
species of the fauna are quite varied.  Dominant animals, however, are characteristically species 36 
of rats and pocket mice.  In the saltbush-greasewood community, the pale kangaroo mouse 37 
(Microdipodops pallidus) and little pocket mouse ( Perognathus longimembris) are common.  38 
Animals associated with black sagebrush (Artemesia nova) are the desert wood rat (Neotoma 39 
lepida) and Nuttall’s cottontail (Sylvilagus nuttallii).  The black-tailed jackrabbit is most 40 
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numerous in the greasewood (Sarcobatus sp.) sites.  The cactus mouse (Peromyscus eremicus) 1 
and desert kangaroo rat (Dipodomys deserti) are abundant in the saltbush desert.  Merriam’s 2 
kangaroo rat (Dipodomys merriami) is strongly associated with creosotebush.  Other important 3 
species in the cover type are the long-tailed pocket mouse (Chaetodipus formosus) and antelope 4 
ground squirrel (Ammospermophilus sp.). 5 

Common larger mammals in the desert shrub cover type are the desert kit fox (Vulpes macrotis), 6 
coyote, and western spotted skunk (Spilogale gracilis).  Many desert birds are very selective in 7 
their type of habitat. Greasewood may furnish a permanent residence for the loggerhead shrike 8 
(Lanius ludovicianus).  Areas where tall cactus is plentiful furnish homes for many birds, 9 
including the Gila woodpecker (Melanerpes uropygialis), several species of owl, and the purple 10 
martin (Progne subis). Gambel’s quail (Callipepla gambelii), the cactus wren (Campylorhynchus 11 
brunneicapillus), and the roadrunner (Geococcyx californianus) are common in the southern part 12 
of the cover type.  Reptiles include numerous species of snakes and lizards, including the Gila 13 
monster (Heloderma suspectum) of the tall cactus areas. 14 

3.12.2.2.13 Invasive Species  15 

Noxious weeds have become a persistent problem in the rangelands of the West, and have 16 
degraded native habitats throughout the Colorado Basin.  Invasive plants and noxious weeds 17 
have biological traits that enable them to colonize new areas and successfully compete with 18 
native species.  They can transform the structure and function of ecosystems through direct 19 
competition; changes in nutrient cycling, succession, and disturbance regimes; and shifts in 20 
evolutionary selection pressures (Mack and D’Antonio 1998).  Certain invasive plant species 21 
have the ability to spread over large areas or acutely threaten an ecosystem over its continental 22 
range (Hobbs and Humphries, 1995).  Noxious weeds and invasive plants found in Utah, 23 
Colorado, Arizona, and New Mexico are listed in Appendix F. 24 

3.12.2.3 Aquatic Resources for the Colorado Plateau 25 

In the Colorado Plateau coal region, each province (discussed in Section 3.12.2.1) has unique 26 
climatic, physiographic, and geologic properties that influence the types of aquatic systems and 27 
biota that occur within them.  28 

3.12.2.3.1 Lotic Systems (River and Streams) 29 

Major perennial rivers that run through the provinces that are found in the coal region include the 30 
Green, Yampa, White, Little Colorado, Colorado, Rio Grande, Pecos, Gila, San Juan, San 31 
Francisco, and Little Snake. The largest watershed in the Coal region is the Colorado River 32 
watershed. The U.S. Department of Interior, National Park Service’s (NPS) National Rivers 33 
Inventory has indicated that many of these rivers not only provide essential habitat to a variety of 34 
flora and fauna, but hold economic and aesthetic values as well. For example, Gunnison County, 35 
Colorado contains numerous reaches of streams  within the  East, Elk, Gunnison, and Taylor 36 
river watersheds that provide both essential habitat to plants and wildlife, but also provide 37 
recreation, scenic  and historic areas (NPS, 2005). 38 

Over 81% of streams in the Southwest (Arizona, New Mexico, Nevada, Utah, Colorado and 39 
California) are ephemeral or intermittent according to the U.S. Geological Survey National 40 
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Hydrography Dataset (NHD) (USGS, 2006). Most ephemeral and intermittent streams in this 1 
coal region are the headwaters or tributaries of perennial streams that drain into larger higher-2 
order perennial streams (Nadeau and Rains, 2007; Levick et al., 2008). 3 

Ephemeral and intermittent streams in the desert and semi-desert areas of this coal region are 4 
unique in their function when compared to perennial streams located in wetter, more humid 5 
mountainous provinces. Most streams in the more xeric, desert-like areas of the coal region drain 6 
erodable sedimentary rock making the waters turbid, and sudden rains flush sediments down 7 
smaller streams to the more perennial reaches (USEPA, 2006). These smaller streams in the xeric 8 
regions are often subject to rapid change as a result of flash floods and debris flows (USEPA, 9 
2006). In the southern areas, the extreme xeric conditions and water withdrawals produce 10 
internal drainages that end in saline lakes (USEPA, 2006) or desert wallows called playas 11 
(Levick et al., 2008).  The seasonal rainfall patterns in this coal region  vary, which as a result 12 
have an effect on stream flows throughout the coal region. 13 

3.12.2.3.1.1 Habitat 14 

A variety of flowing water habitats is present in the Colorado Basin coal region.  These include 15 
ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well as 16 
rivers.  As described above in Section 3.6, it is estimated that there are a total of 41,030 miles of 17 
intermittent streams, 6,650 miles of perennial streams, and 3,320 miles of artificial channels  in 18 
the coal region.     A more detailed discussion about the general habitat features and hydrology of 19 
these different types of streams is presented in Appendix D. 20 

Ephemeral and intermittent stream channels provide critical wildlife movement corridors in arid 21 
and semi-arid regions because they often contain continuous chains of vegetation that provide 22 
food and cover for wildlife. Small floods that occur during the summer monsoons create 23 
corridors of water that allow the dispersal of herpetofauna such as garter snakes (Thamnopis sp.) 24 
and various amphibians (Levick et. al, 2008). 25 

3.12.2.3.1.2 Energy Flow/Primary Production 26 

The riparian areas surrounding lotic systems in this coal region are vital to the persistence of 27 
biota. Riparian ecosystems occupy small portions of the landscape in arid and semi-arid areas of 28 
the coal region, yet they exert substantial influence on hydrologic, geomorphic, and ecological 29 
processes (Shaw and Cooper, 2008), and typically support the great majority of biodiversity in 30 
these regions (Levick et al., 2008). Plant communities along ephemeral and intermittent streams 31 
of the coal region provide food, cover, nesting and breeding habitat, and movement/migration 32 
corridors for wildlife that are not as available in the adjacent uplands (Levick et al., 2008). 33 
Furthermore, these plant communities include moderating soil and air temperatures, stabilizing 34 
channel banks and interfluves, seed banking and trapping of silt and fine sediment favorable to 35 
the establishment of diverse floral and faunal species, and dissipating stream energy which aids 36 
in flood control (Howe et al., 2008; Levick et al., 2008). 37 

Although ephemeral streams can support aquatic species temporarily, they indirectly support 38 
aquatic diversity in the coal region by providing required nutrients, food, and other materials to 39 
the more perennial downstream reaches. 40 
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Algal communities comprised of diatoms, filamentous algae, and cyanobacteria are the 1 
predominant primary producers in intermittent and ephemeral streams of the more arid areas of 2 
the Colorado Basin coal region. These algal communities are so prolific because canopies 3 
surrounding the streams are more open than upland streams, and the streams are exposed to 4 
higher levels of sunlight. After flood events, algal blooms can occur in areas with stored water 5 
and provide the base of the food chain in these systems. When stored water is accessible, primary 6 
production can be high for much of the growing season (Atchley et al., 1999; Levick et al., 7 
2008). 8 

As the hydrologic regime shifts from perennial to ephemeral, the presence of drought-tolerant 9 
species increases, vegetative cover declines, riparian areas transition from forests to shrublands, 10 
and canopy height and upper canopy vegetation volume decline (Leenhouts et al., 2006; 11 
Stromberg et al., 2007; Levick et al., 2008). Ephemeral streams with intermediate water 12 
availability support drought-tolerant shrubs such as wolfberry (Lycium spp.) or brickellbush 13 
(Brickellia spp.) and small-leaved trees such as velvet mesquite (Prosopis velutina) (Hardy et al., 14 
2004; Levick et al., 2008). Along the intermittent and perennial streams, riparian scrublands 15 
include seepwillow or batamote (Baccharis glutinosa), broom (Baccharis sarothroides or B. 16 
emoryi), arrowweed (Pluchea sericea), and tamarisk (Tamarix chinensis) (Brown et al., 1977; 17 
Levick et al., 2008). Hydro-obligate broad-leaved trees (e.g., the mesoriparian species Arizona 18 
walnut (Juglans major), and the Fremont cottonwood (Populus fremontii)) are typically 19 
sustained on large washes by floodwater stored in perched ground-water reservoirs (Levick et 20 
al., 2008). 21 

3.12.2.3.1.3 Invertebrates 22 

Invertebrates associated with ephemeral, intermittent, and headwater tributaries are important 23 
contributors to the biological integrity of stream networks throughout the coal region. 24 
Invertebrates constitute a majority of faunal diversity, and aquatic invertebrates and the 25 
emergence of some species’ adult forms from streams are a significant component of the food 26 
chain. Many invertebrates require a hydrologic connection for their spatial dispersal, even if the 27 
connection is ephemeral or intermittent (Nadeau and Rains, 2007).  Ephemeral streams in the 28 
coal region can contain rich assemblages of invertebrates. Microinvertebrates in these ephemeral 29 
systems include copepods, ostracods, and cladocerans (Levick et al., 2008).  Intermittent streams 30 
in the Southwest provide food sources for numerous macroinvertebrates found within them and 31 
in surrounding areas. For example, Graham (2002) studied temporary pools in watercourses in 32 
Wupatki National Monument, Arizona, and found 22 taxa of aquatic macroinvertebrates and two 33 
taxa of amphibians. Disturbances caused by intermittent flows may actually improve production 34 
and food quality and consequently increase insect production in warm-temperate desert streams 35 
(Fisher and Gray, 1983; Jackson and Fisher, 1986; Grimm and Fisher, 1989; Huryn and Wallace, 36 
2000; Levick et al., 2008).  Whiles and Goldowitz (2005) investigated macroinvertebrate 37 
diversity across a hydrologic gradient from ephemeral to perennial streams and found the highest 38 
taxon richness and diversity at intermittent sites (Levick et al., 2008). Del Rosario and Resh 39 
(2000) compared species richness and abundance of  invertebrates in the hyporheic zones of 40 
intermittent and perennial streams, and found that intermittent streams had lower densities, 41 
similar richness, but higher species diversity than perennial streams (Levick et al., 2008). 42 
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Various mollusks are found within the coal region and function as filter feeders that eat algae, 1 
detritus, and other submersed items on the rocks and substrate within the streams.  Mollusks are 2 
important sources of food for fish, birds and some mammals in the coal region. Mussels rely on 3 
specific fish species as hosts for their larvae called glochidia to complete their life cycle, and 4 
removal of these hosts has led to the decline of some species (Harrold and Guralnick, 2010). 5 
Specifically, Colorado has 83 mollusk species (8 gastropod families and 3 bivalve families) 6 
known to occur in various waters throughout the state, but introductions of non-native species 7 
(e.g. zebra mussels [Dreissena polymorpha], Quagga mussels [D. bugensis], and New Zealand 8 
mudsnails [Potamopyrgus antipodarum], pollution, and the impoundment of rivers and streams 9 
have caused declines of some of their populations (CDW, 2006, 2010a, 2010b, 2010c; Harrold 10 
and Guralnick, 2010). 11 

Crustaceans that occur in the Colorado Plateau are various crayfish and freshwater shrimp, and 12 
many species are imperiled by pollution, habitat loss, and invasive species. Non-native fishes, 13 
introduced crayfishes, such as the rusty crayfish Orconectes rusticus (CDW, 2010b), and exotic 14 
mollusks have been a threat to many ecological communities in these areas (ADGF, 2005; Sutter 15 
et al., 2005; CDW, 2006). Native crustacean species are rare in Utah and of limited distribution 16 
(Sutter et al., 2005). Invasive crayfish populations’ effects in streams, especially in sensitive 17 
headwater areas, are receiving increased attention.  Crayfish, such as the rusty crayfish, are 18 
omnivorous and aggressively consume submerged aquatic vegetation, other macroinvertebrates, 19 
and fish species, and they compete for habitat and resources with fish, frogs, reptiles, and snails 20 
(AISAC, 2006).   21 

3.12.2.3.1.4 Vertebrates 22 

Fish communities in the Colorado Plateau coal region range from assemblages of warmwater 23 
fish (e.g. centrarchids, cyprinids, topminnows, catfishes, perches, catostomids, etc.) in the lower 24 
elevations to assemblages of more coolwater species (e.g. darters, sculpins, cyprinids, salmonids, 25 
etc.) in the higher gradient streams in the upper elevations. However, the Southwest has among 26 
the greatest species endemism in the United States.  Among all the states in the coal region, New 27 
Mexico holds the greatest fish diversity with 130 species described; Arizona, has 72 fish 28 
identified; Colorado, has 48 species described; Utah has the least at only 29 (Sutter et al., 2005; 29 
CWD, 2006; NMGF, 2006). Cyprinids and cyprinodontids appear to be the most specious groups 30 
of fishes that occur in the various lotic systems in the coal region, and some of the largest 31 
members of the family Cyprinidae occur in this coal region. The southwestern deserts of the 32 
Basin and Range Province, which encompasses some of the coal region, contain 182 native 33 
species of fish, of which 149 are endemic. In these areas, the fish occupy isolated pools within 34 
streams that are supplied by underground springs,  intermittent marshes, and  arroyo habitats 35 
which are supplied by water that originates in the wetter mountainous areas (Helfman et al., 36 
1997). Fish communities in the desert areas tend to belong to five major families: Poeciliidae, 37 
Cyprinodontidae (e.g. desert pupfish), Cyprinidae, Catostomidae, and Salmonidae (Helfman et 38 
al., 1997). Populations of native desert fishes are rapidly dwindling due to destruction of aquatic 39 
habitats from urbanization, channelization, land-use change, over grazing by cattle, ground-water 40 
pumping, dams, water diversions, and pollution (Rinne and Minckley, 1991). 41 
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Fish in the extremely arid areas of this coal region are adapted to harsh and variable desert 1 
conditions. Thus, the ephemeral and intermittent streams, and isolated pools within them, in the 2 
coal region are important to some fish species.  For example, pupfish (Cyprinodon sp.) can 3 
withstand the high temperatures, alkalinity, and salinity of small desert pools (Pister, 1995; 4 
Levick et al., 2008). Another example, longfin dace (Agosia chrysogaster) have the most 5 
widespread distribution of any native fish in the Southwest and are highly adapted to withstand 6 
drought conditions (Rinne and Minckley, 1991). Longfin dace can survive in relatively high 7 
water temperatures, poor quality and availability, and have been found alive in moist algal mats 8 
where there was not enough water to swim (Hulen, 2007; Rinne and Minckley, 1991; Levick et 9 
al., 2008).  10 

Larger fishes of coal region belong to the larger, higher-order perennial streams and rivers 11 
including the Green, Colorado, Yampa and San Juan river basins and are the most threatened as a 12 
result of anthropogenic disturbances and invasive species. Each state has its own stocking 13 
program to manage for sportfisheries. Fishes typically managed in this manner include, but are 14 
not limited to, rainbow (Oncorhynchus mykiss), brook (Salvelinus sp.), and brown trout (Salmo 15 
trutta), and largemouth bass (Micropterus salmoides) (ADGF, 2006). Cutthroat trout serve as an 16 
important recreation species in Utah (Sutter et al., 2005). 17 

The Colorado Plateau coal region has high herpetofauna diversity, most of which are reptiles. 18 
About 17 species of amphibians have been described in Colorado, 10 in Utah, 26 in New 19 
Mexico, and 32 in Arizona (Sutter et al., 2005; ADGF, 2006; CDW, 2006; NMGF, 2006). 20 
However, there are some introduced species such as the bullfrog (Rana catesbeiana), that have 21 
imperiled other species in some areas of the coal region (AISAC, 2006). Bullfrogs, which are 22 
aggressive predators, have been introduced into many locations in the Colorado Plateau coal 23 
region. They have displaced native amphibians and have locally depleted populations of native 24 
amphibians, reptiles, fish, and even small mammals and birds (AISAC, 2006).  25 

3.12.2.3.2 Lentic Systems 26 

3.12.2.3.2.1 Habitat 27 

Lentic systems in the Colorado Plateau coal region tend to be smaller intermittent or ephemeral 28 
wallows called playa lakes or larger reservoirs created by the impoundments.  Of the 802 lakes 29 
surveyed in the “Xeric ecoregion” of the USEPA’s National Lakes Assessment (2010), which 30 
includes the Colorado Plateau coal region, 91% were constructed reservoirs. Damming the 31 
Colorado River has created large man-made lakes and reservoirs (e.g. Lake Powell) (USEPA, 32 
2010). Smaller impounded streams comprise numerous of man-made lentic systems that provide 33 
energy and water supply for various municipalities.  34 

Playas fill with water after seasonal rainstorms when freshwater collects in the round depressions 35 
of the generally flat landscape of the regions.  Some saltwater-filled playas are also found in the 36 
region and these systems are fed by water from underlying aquifer that transfer salt as water 37 
percolates upward through the soil (USEPA, 2009); the saline conditions in these playas is 38 
inhospitable to many freshwater organisms and results in a fauna uniquely adapted to these 39 
conditions.  Playas are important because they store water in areas commonly subjected to 40 
drought conditions and where there are no permanent rivers or streams. Consequently, playas 41 
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create an oasis-like area that provides habitat for a variety of species, especially in the more arid 1 
areas of the coal region. Because playa lakes support such a wide variety of animals, they 2 
contribute significantly to the biodiversity of the coal region. 3 

3.12.2.3.2.2 Energy Flow/Primary Production 4 

Flora found in and surrounding playas can be variable depending upon the periodicity of rain 5 
events, agriculture, and substrate (Bolen et al., 1989). During wetter periods, emergent 6 
vegetation such as bulrushes, cattails, pondweeds, and smartweeds, and barnyard grasses can be 7 
present (Bolen et al., 1989). 8 

Energy flow and primary production in lentic systems in the Colorado Plateau coal region are 9 
variable by location, but are similar to those described for the semi-arid provinces in the Other 10 
Western Interior, Northern Rocky Mountains, and Gulf Coast coal regions. 11 

3.12.2.3.2.3 Invertebrates 12 

Invertebrate populations are heavily exploited by the animal community. During their breeding 13 
season, various waterfowl and their broods rely on aquatic macroinvertebrates as important 14 
sources of protein. Invertebrates in the littoral zones of playas also provide food for a number of 15 
shorebirds (Baldassarre and Fischer, 1984; Bolen et al., 1989). Merickel and Wangberg (1981) 16 
collected more than 60 species of macroinvertebrates in playa lakes (Bolen et al., 1989); 17 
however, such biodiversity is expected to vary depending on location, type of playa, and 18 
surrounding flora (Bolen et al., 1989). 19 

In some communities of playas, biotic interactions are thought to lead a relatively ordered and 20 
predictable succession of organisms (MacKay et al., 1990).  MacKay et al., (1990) noted that 21 
after flood events, macroinvertebrate productivity increased with the oviposition of flying insects 22 
such as mosquitoes (Aedes sp.). Immediately following these floods, mosquito larvae pupated 23 
and left the playa within eight days, simultaneously, freshwater shrimp (Eulimnadia sp., 24 
Streptocephalus sp., Triops sp., and Thamnocephalus sp.) densities increased and then dissipated 25 
as the playa dried.  Such species in playa lakes likely have adapted quick reproductive life cycles 26 
to avoid competition and predation by other organisms that develop and colonize the playas 27 
(MacKay et al., 1990).  28 

3.12.2.3.2.4 Vertebrates 29 

Amphibian species and their dependencies on playas are poorly understood. However, multiple 30 
species have been documented to use playas, primarily during periods of peaked rainfall that 31 
triggers their breeding activities (Bolen et al., 1989).  Tiger salamanders (Ambystoma tigrinum) 32 
use playas in the Southern High Plains to spawn, and leopard frogs (Rana sp.), bullfrogs (R. 33 
catesbeiana), cricket frogs (Acris spp.), spotted chorus frogs (Pseudacris sp.), Great Plains toads 34 
(Bufo cognatus) and spadefoot toads (Scaphiopus spp.) also occur in these playas (Bolen et al., 35 
1989; MacKay et al., 1990).   36 

Fish do not commonly inhabit playas because of their intermittent persistence. Playas that have 37 
been altered for irrigation and agriculture have had introductions of various fish species to 38 
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support some angling activity.  Bolen et al. (1989) noted that playas that historically contained 1 
no fish populations now support black bullhead (Ameiurus melas).   2 

Waterfowl commonly winter in the playa lakes of the region (Bolen et al., 1989); the USEPA 3 
(2009) noted up to 2 million waterfowl can use playas.  Whooping cranes (Grus americana) and 4 
up to 400,000 sandhill cranes (G. canadensis) have been documented to use the playas as wading 5 
and feeding habitat (Bolen et al., 1989). Ring-necked pheasants (Phasianus colchicus) also use 6 
playa lakes as wintering habitat in this region (Bolen et al., 1989).  Species native to areas 7 
surrounding these systems survive because of the existence of playa lakes. Numerous terrestrial 8 
species use the playas as source of drinking water.  9 

3.12.2.4 Protected Species in the Coal Counties of the Colorado Plateau Coal Region 10 

In the Colorado Plateau Coal Region, there is a total of 38 Federally listed species, 32 terrestrial 11 
species and six aquatic species, for the 13 counties with active mining in the coal region.  The 12 
listed species include birds, fish, mammals, amphibians, insects, and vascular plants.  Each 13 
taxonomic group is discussed below.  Table G-4 in Appendix G presents the federally listed 14 
species for the Colorado Plateau Coal Region and the known cause(s) of decline for each species.  15 
Figure 3.12.4 depicts the number of listed species for each taxonomic group for the Colorado 16 
Plateau Coal Region.   17 
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Figure 3.12-4 Number of Listed Species for Each Taxonomic Group in the Coal Counties 1 
of the Colorado Plateau Coal Region 2 

 3 

3.12.2.4.1 Vascular Plants 4 

Seventeen Federally listed vascular plant species (or 46 percent of the total number of Federally 5 
listed species in the counties evaluated in this coal region) are found in the Colorado Plateau 6 
Coal Region.  The species  listed as Threatened include:  Heliotrope Milkvetch (Astragalus 7 
montii), Jones Cycladenia (Cycladenia humilis var jonesii), Maguire Daisy (Erigeron maguirei), 8 
Dudley Bluffs bladderpod (Lesquerella congesta), Winkler Pincushion Cactus (Pediocactus 9 
winkleri), Dudley Bluffs twinpod (Physaria obcordata), Uinta Basin Hookless Cactus 10 
(Sclerocactus wetlandicus), Last Chance Townsendia (Townsendia aprica), the clay-loving wild 11 
buckwheat (Eriogonum pelinophilum) and the Colorado hookless cactus (Sclerocactus glaucus).   12 
The species listed as Endangered include:  San Rafael Cactus (Pediocactus despainii), Clay 13 
Phacelia (Phacelia argillacea), Barneby Reed-mustard (Schoenocrambe barnebyi), Wright 14 
Fishhook Cactus (Sclerocactus wrightiae).  Two plant species proposed for listing as threatened 15 
and one candidate species present in this coal region include:  Parachute beardtongue 16 
(Penstemon debilis), DeBeque phacelia (Phacelia submutica), and White River beardtongue 17 
(Penstemon scariosus albifluvis), respectively. 18 
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3.12.2.4.2 Crustaceans 1 

Currently, there are no Federally listed crustaceans in the study area of the Colorado Plateau 2 
Coal Region. 3 

3.12.2.4.3 Mollusks 4 

Currently, there are no Federally listed mollusks in the study area of the Colorado Plateau Coal 5 
Region. 6 

3.12.2.4.4 Insects 7 

There is one Federally listed insect in the study area of the Colorado Plateau Coal Region; the 8 
Uncompahgre fritillary butterfly (Boloria acrocnema) is listed as endangered.  This comprises 9 
3% of the total Federally protected species in this coal region. 10 

3.12.2.4.5 Amphibians 11 

One Federally listed amphibian species (or 3 percent of the listed species) is found in the 12 
Colorado Plateau Coal Region.  The Jemez Mountains salamander (Plethodon neomexicanus) is 13 
listed as a Candidate species. 14 

3.12.2.4.6 Reptiles 15 

Currently, there are no Federally listed reptiles in the study area of the Colorado Plateau Coal 16 
Region. 17 

3.12.2.4.7 Fish 18 

Fish comprise 16 percent of the Federally listed species for the Colorado Plateau Coal Region 19 
with a total of six species.  Four fish species are listed as Endangered: the bonytail (Gila 20 
elegans), the Colorado River squawfish/pikeminnow (Ptychocheilus lucius), the humpback 21 
chub (Gila cypha), and the razorback sucker (Xyrauchen texanus).  The Apache trout 22 
(Oncorhynchus apache) and the loach minnow (Tiaroga cobitis) are listed as Threatened. 23 

3.12.2.4.8 Birds 24 

Nineteen percent of the species listed for the Colorado Plateau Coal Region are Federally listed 25 
or protected birds (eight species).  The bald eagle (Haliaeetus leucocephalus) is protected under 26 
the Bald and Golden Eagle Protection Act.  The whooping crane (Grus americana) and the 27 
southwestern willow flycatcher (Empidonax traillii extimus) are listed as Endangered. The 28 
Mexican spotted owl (Strix occidentalis lucida) is listed as Threatened.  The mountain plover 29 
(Charadrius montanus) is listed as Proposed Threatened.  The greater sage grouse (Centrocercus 30 
urophasianus), the yellow-billed cuckoo (Coccyzus americanus), and the Sprague’s pipit (Anthus 31 
spragueii) are listed as Candidate species.  On 27 September 2010 the Gunnison sage grouse 32 
(Centrocercus minimus) was identified as a Candidate species for federal listing by USFWS.  33 
Because of its recent addition to the federal list it did not appear in the county-based heritage 34 
program databases that were searched to obtain data for this PEIS.  Therefore, the Gunnison sage 35 
grouse does not appear in the summary tables in Appendix G. 36 
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Migratory birds have special status and are protected under the MBTA.  Migratory pathways 1 
occur in the Colorado Plateau Coal Region.  Appendix E contains additional discussion of 2 
migratory flyways and how the migratory flyways intersect with the various coal regions in the 3 
United States.   4 

3.12.2.4.9 Mammals 5 

Mammals comprise 14 percent of the Federally listed species for the Colorado Plateau Coal 6 
Region with a total of five species.  The black-footed ferret (Mustela nigripes) is listed as 7 
Endangered; the Canada lynx (Lynx canadensis), the Utah prairie dog (Cynomus parvidens), and 8 
the grizzly bear (Ursus arctos) are listed as Threatened, and Gunnison’s prairie dog (Cynomys 9 
gunnisoni), is a Candidate species.   10 

As a larger mammal, the Canada lynx primarily preys on snowshoe hare and is typically found in 11 
the subalpine forest of the western United States  with high densities of snowshoe hare 12 
populations (USFWS, 2010).  Given that the abundance of snowshoe hare is the species’ major 13 
limiting factor, low densities of snowshoe hare result in declines of lynx populations despite 14 
lynxes feeding on other prey (i.e., birds, squirrels, beavers, mice, voles, shrews, and fish) 15 
(USFWS, 2010).  Home ranges of lynx generally encompass between 12 square miles to 83 16 
square miles and are often extended to increase food resources (USFWS, 2010).  The primary 17 
cause for the species’ decline was the lack of habitat conservation for the lynx and snowshoe 18 
hare for Federally managed lands (USFWS, 2010).  Other factors contributing to the species 19 
listing include habitat loss or alteration and mortalities due to road kill (USFWS, 2010). 20 

3.12.3 Gulf Coast Basin 21 

The Gulf Coast Basin is an area of approximately 192,020 square miles and includes coal 22 
bearing counties primarily in Texas, Louisiana, and Mississippi (Figure 3.12-5).   23 
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Figure 3.12-5 USFS Provinces Located Within the Gulf Coast Basin Coal Region 1 

 2 

3 
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 1 

3.12.3.1 General Ecological Setting 2 

A variety of physical and chemical factors affect the biological resources of this coal region.  3 
Those are described elsewhere in this document; of particular importance are:  topography 4 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 5 
(Section 3.3).  Table 3.12-5 lists the ecological provinces located within this coal region and the 6 
approximate area of each. 7 

Table 3.12-5: USFS Provinces Associated with the Gulf Coast Coal Basin 8 

Ecological Province 
Area of Coal Region 

in Province 
(sq mi) 

Outer Coastal Plain Mixed Forest 111 

Prairie Parkland (Subtropical) 3,979 

Southeastern Mixed Forest 4,473 

Southwest Plateau and Plains Dry Steppe 
and Shrub 

1,172 

 9 
The general province descriptions provided below for the ecological provinces distributed within 10 
the Gulf Coast Coal Region come from McNab (2007), Cleland et al (1997), and USDA-USFS 11 
(1993). 12 

3.12.3.1.1 Outer Coastal Plain Mixed Forest Province 13 

A description of the Outer Coastal Plain Mixed Forest is provided above in Section 3.12.1.  The 14 
Gulf Coast Basin coal region encompasses approximately 20% of this province.  Most of the 15 
province’s numerous streams are intermittent to perennial, and sluggish; marshes, swamps, and 16 
lakes are numerous. Major rivers that run through the province in the coal region include the 17 
Sabine, Red, Mississippi, Mobile, Chattahoochee, and the Flint. Few natural lakes and reservoirs 18 
are present, but small ponds and impoundments are abundant. 19 

3.12.3.1.2 Prairie Parkland (Subtropical) Province 20 

This province is a region of gently rolling to flat plains (McNab and Avers, 1994). The 21 
vegetation in this province is mainly herbaceous with areas of deciduous broadleaf woodland, 22 
particularly along floodplains (McNab et al, 2007).  The Prairie Parkland (Subtropical) province 23 
is approximately 95,165 square miles.  The coal counties of the Gulf Coast Basin coal region 24 
overlie approximately 5% of the province.  25 

In the central Texas area of the province, there is a low to moderate density of perennial streams 26 
and associated rivers that form dendritic drainage patterns. These streams mostly have low to 27 
moderate rates of flow and moderate velocity (McNab and Avers, 1994). One of the major rivers 28 
draining this area is the Red River. A relatively large number of water reservoirs have also been 29 
constructed. Along the Texas coast, fluvial deposition and shore-zone processes are active in 30 
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developing and maintaining beaches, swamps, and mud flats (McNab and Avers, 1994). There is 1 
a low density of small to medium size perennial streams and associated rivers, most with 2 
moderate volume of water flowing at low velocity. A major river draining this area is the Trinity. 3 
In the southern areas of the province small to medium size perennial streams and a low density 4 
of associated rivers occur, most with moderate volume of water flowing at very low velocity. 5 
Approaching the coast, the water table is high, resulting in poor natural drainage and abundance 6 
of wetlands (McNab and Avers, 1994). A poorly defined drainage pattern has developed on very 7 
young plains near the coast. An abundance of palustrine systems are present, having seasonally 8 
high water level (McNab and Avers, 1994). 9 

3.12.3.1.3 Southeastern Mixed Forest Province 10 

A description of the Southeastern Mixed Forest province is provided above in Section 3.12.1.  11 
The coal counties of the Gulf Coast Basin coal region encompass only a small portion of the 12 
181,556 square miles of this province.  In eastern Texas, and northwest Louisiana, there are 13 
small to medium size perennial streams and associated rivers, most with moderate volume of 14 
water flowing at low velocity (McNab and Avers, 1994). In eastern Mississippi small to medium 15 
perennial streams and associated rivers are present, most with moderate volume of water at low 16 
velocity. These lotic systems form a dendritic drainage and tend to lack bedrock control (McNab 17 
and Avers, 1994).  Major rivers in this ecological province within the Gulf Coast Basin coal 18 
region are the Arkansas, Red, and Ouachita. 19 

3.12.3.1.4 Southwest Plateau and Plains Dry Steppe and Shrub Province 20 

This is a region of flat to rolling plains and plateaus occasionally dissected by canyons at the 21 
western end of the Gulf Coastal Plain and the southern end of the Great Plains (McNab and 22 
Avers, 1994). The vegetation of this province is mainly herbaceous with shrubland  increasing to 23 
woodland on steeper slopes.  The Gulf Coast Basin coal region encompasses approximately only 24 
a small portion  of the 168,334 square miles of the province. 25 

Aquatic systems in the Edwards Plateau consist of small intermittent and occasional perennial 26 
streams forming a dendritic drainage pattern (McNab and Avers, 1994). All streams generally 27 
have a low volume of water flowing at low velocity, except along the plateau escarpment, where 28 
flow rates can be high (McNab and Avers, 1994). Major rivers include the Brazos and Colorado 29 
continental shelf, which was later exposed by sea level subsidence (McNab and Avers, 1994). In 30 
the southern portion of this province, small to medium intermittent streams are present in a 31 
dendritic drainage pattern, and major rivers include the Rio Grande and Nueces (McNab and 32 
Avers, 1994). 33 

3.12.3.2 Terrestrial Resources 34 

The Gulf Coast Basin coal region study area includes many different terrestrial habits over a 35 
broad area of the southeastern United States, ranging from desert habitats in west Texas to 36 
coastal areas of the Florida panhandle.  The coal counties with active mines which comprise the 37 
study area in this region extend from Texas to Mississippi.  Except as noted, all of the ecoregion 38 
descriptions and vegetation cover type descriptions are taken from McNab et al. (2007). 39 
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In central Texas, the Gulf Coast Basin coal belt consists of three ecoregion sections, the Rolling 1 
Plains Section, the Southwest Plateau and Plains Dry Steppe, and Shrub Province, characterized 2 
by Great Plains grasslands, prairie cover types, and oak-hickory.  The eastern portion of this coal 3 
region is within the Prairie Parkland Province, characterized by cropland, mesquite-lotebush 4 
shrub areas with yucca, juniper, bluestems and snakeweed, and mesquite brush areas with yucca, 5 
prickly pear, and grama (McMahan et al. 1984). 6 

The most significant portion of the Gulf Coast Basin coal belt crosses numerous ecoregions.  In 7 
southern Texas, the coal region includes the Southwest Plateau and Plains Dry Steppe and Shrub 8 
Province and associated with the Texas savanna and oak-hickory cover types, including 9 
extensive cropland, mesquite-blackbrush brush, and mesquite-Granjeno parks (McMahan et al. 10 
1984). 11 

Further east, the coal region is within the Prairie Parkland Province, characterized by oak-12 
hickory and oak-pine cover types, including extensive cropland, post oak woods/forest and post 13 
oak woods/forest/grassland (McMahan et al. 1984). 14 

In eastern Texas, areas are characterized by loblolly-shortleaf pine, oak-pine, oak-hickory, oak-15 
gum-cypress cover, and longleaf-slash pine types, including young forest/grassland, loblolly 16 
pine-hardwood forest, and native/introduced grasses (McMahan et al. 1984). 17 

East of Texas, the coal region is characterized with oak-hickory, oak-gum-cypress, oak-pine, 18 
loblolly-shortleaf pine, prairie, and longleaf-slash pine cover types.  The Mississippi River and 19 
its associated environments have been a large contributing factor to the development of 20 
ecosystems in these regions.  Natural vegetation in these areas varies with topography and 21 
hydrology and is incorporated into a patchwork of a predominantly open, agricultural landscape 22 
(LMVJV, 2007). 23 

Moving east through central Mississippi, the coal region is within the Southeastern Mixed Forest 24 
Province.  This section is characterized by oak-pine, loblolly-shortleaf pine, and oak-hickory 25 
cover types. 26 

In Louisiana a portion of the coal belt is located within the Outer Coastal Plain Mixed Forest 27 
Province, characterized by longleaf-slash pine, loblolly-shortleaf pine, oak-hickory, and oak-28 
gum-cypress cover types. 29 

The flora and fauna of the cover types distributed in these ecological provinces is summarized 30 
below.  Unless stated otherwise, the information on cover types was obtained from McNab et al, 31 
2005.   32 

 33 

3.12.3.2.1 Oak-Hickory Cover Type 34 

A summary of the Oak-Hickory Cover type is described above in Section 3.12.1. 35 

3.12.3.2.2 Oak-Pine Cover Type 36 

A summary of the Oak-Pine Cover type is described above in Section 3.12.1. 37 
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3.12.3.2.3 Great Plains Grasslands Cover Type 1 

A summary of the Great Plains Grassland Cover type is described above in Section 3.12.2. 2 

3.12.3.2.4 Prairie Cover Type 3 

As mentioned in the introduction to Section 3.12, native cover types in highly altered landscapes 4 
can be rare.  Prairie cover is one such example. 5 

Vegetation.  The prairie cover type is known to many as the tall-grass or true prairie.  Bluestem 6 
grasses constitute about 70 percent of the vegetation and reach heights of 5–6 feet in lowland 7 
areas.  Large numbers of flowering forbs are present but are usually overshadowed by the 8 
grasses.  Most of the plants are classified as warm-season plants. Woody vegetation is rare.  9 
Willow occurs in some places in exceptionally moist areas of the northern part of the cover type, 10 
and needle-leaved evergreens and broadleaved deciduous trees are scattered in the southern part.  11 
Deciduous trees are common along permanent streams in the eastern portion. 12 

Fauna. Bison (Bison bison) once grazed at the western margin of the tall-grass prairie, and the 13 
pronghorn, or antelope, is still present there.  Jackrabbits are common residents of the prairie, 14 
and cottontails are present where there are streams and cover.  Burrowing rodents include ground 15 
squirrels, prairie dogs (Cynomys sp), pocket gophers, and many smaller rodents.  Burrowing 16 
predators include the badger (Mustelidae) and the black-footed ferret (Mustela nigripes).    The 17 
coyote is still common. 18 

The northern portion of the prairie cover type is an important breeding area for a number of 19 
species of migrating waterfowl.  Many migratory species over-winter on the coastal plains of 20 
Texas and Louisiana.  Mourning doves have become abundant as shelterbelt plantings have 21 
developed.  Among the gallinaceous birds, the sharp-tailed grouse, greater prairie chicken 22 
(Tympanuchus cupido), and bobwhite (Colinus virginianus) are present in fair numbers.   23 

3.12.3.2.5 Loblolly-Shortleaf Pine Cover Type 24 

A summary of Loblolly-Shortleaf Cover type is described above in Section 3.12.1. 25 

3.12.3.2.6 Oak-Gum-Cypress Cover Type 26 

Vegetation. The vegetation of this cover type varies considerably, but the dominants are of tree 27 
life form.  It is made up of bottom-land forests in which 50 percent or more of the stand is tupelo, 28 
blackgum, sweetgum, oak, and bald cypress, singly or in combination—except where pines 29 
comprise 25–49 percent of the stand (in which case the cover type is oak-pine).  Common 30 
associates include willow (Salix sp.), maple, sycamore (Platanus sp.), cottonwood, and beech.  31 
Most species are broadleaved deciduous trees.  Trees of the mangrove swamp are mainly black 32 
mangrove (Avicennia germinans) and red mangrove (Rhizophora mangle).  The vegetation of the 33 
cypress savanna is dominated by needle-leaved deciduous trees and some broadleaved evergreen 34 
or deciduous trees and shrubs.  The trees and shrubs occur in groves surrounded by open 35 
grassland dominated mainly by three-awn species.  Mangrove swamps are often flooded by 36 
tidewater; the cypress savanna is flooded less frequently and only by fresh water.  These forests 37 
are important in providing mitigating effects to land use activities in upland areas outside of the 38 
forest boundaries (Sharitz and Mitsch 1993). 39 
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Fauna. This cover type is the most fertile and productive of southern habitats for wildlife. In 1 
times past, large animals, such as the deer, elk, black bear, mountain lion, bobcat, and wolf, 2 
inhabited the forest.  Presently, the white-tailed deer is common in most areas.  Other mammals 3 
include the gray fox, gray squirrel, fox squirrel, raccoon, opossum (Didelphis virginiana), striped 4 
skunk, eastern cottontail, swamp rabbit (Sylvilagus aquaticus), and many small rodents and 5 
shrews. 6 

Birds include wild turkeys and, in the flooded areas, ibises (Threskiornithidae), cormorants 7 
(Phalacrocorax sp.), herons (Ardeidae), egrets (Ardeidae), and kingfishers (Alcedinidae).    8 
Common mammals in the mangrove area are the fox squirrel and raccoon.  Nesting birds include 9 
the mangrove cuckoo (Coccyzus minor) and various herons and egrets.   10 

3.12.3.2.7 Longleaf-Slash Pine Cover Type 11 

Vegetation. This cover type is characterized by forests dominated by longleaf pine (Pinus 12 
palustris) or slash pine (Pinus elliottii),  singly or in combination.  Common associates include 13 
oak,  sweetgum,  and southern pines.  The main grasses are bluestems, panicums, Paspalum sp., 14 
and dropseeds (Sporobolus sp.).  Saw palmetto (Serenoa repens), gallberry (Ilex glabra), wax 15 
myrtle (Myrica cerifera), and sumac (Rhus sp.) are important shrubs.  (McNab et al, 2005) 16 

Fauna. The fauna varies with the age of the timber stand, and other characteristics.  The white-17 
tailed deer is widespread.  A variety of small mammals are present including:  raccoon, opossum, 18 
squirrels, rabbits and small rodents. 19 

The eastern wild turkey, and bobwhite are widespread.  Migratory waterfowl are present in the 20 
area.  The American alligator (Alligator mississippiensis) is an important reptile.   21 

3.12.3.2.8 Texas Savanna Cover Type 22 

Vegetation. This is a high-shrub savanna cover type with a dense to very open synusia of 23 
broadleaved, deciduous and evergreen low trees and shrubs and needle-leaved, evergreen low 24 
trees and shrubs.  The grass varies from short to medium tall, and the herbaceous vegetation 25 
varies from dense to open. Mesquite is the most widespread woody plant.  Others are Acacia 26 
spp., oaks, juniper, and ceniza (Agave colorata) along the Rio Grande valley and bluffs.  Opuntia 27 
cactus species are widespread.  The herbaceous plants are mainly bluestems, three-awns, buffalo 28 
grass (Bouteloua dactyloides), gramas, and curly mesquite and tobosa (Hilaria mutica) on the 29 
Edwards Plateau. 30 

Fauna. The Texas savanna cover type is noted for the abundance of white-tailed deer and wild 31 
turkeys.  The collared peccary is common in some areas along the Rio Grande, where several 32 
species of Mexican or tropical distribution make their only entry into the United States (Tayassu 33 
sp.). Examples are the chachalaca and the coatimundi.  The armadillo (Dasypus novemcinctus) is 34 
present.  The fox squirrel is present in wooded areas along streams.  Among the fur bearers are 35 
the ringtail and the raccoon. 36 

DeGraaf et al (2005) summarized birds occurring in great plains habitats, including those 37 
reported from the East Texas prairies, cross timbers, pineywoods and post oak savannah.  They 38 
report that:  a variety of waterfowl are known to utilize these habitats; major upland game birds 39 
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are the turkey, bobwhite and various doves; over 100 songbird species are known to utilize these 1 
habitats; and a wide variety of raptors and avian predators are found in these habitats including 2 
vultures, kite, eagles, numerous species of hawks and owls. 3 

3.12.3.2.9 Invasive Species 4 

Noxious weeds and invasive plants distributed in the states of the Gulf Coast coal region are 5 
summarized in Appendix F. 6 

3.12.3.3 Aquatic Resources 7 

Aquatic systems within the Gulf Coast coal region span from arid western Texas to the 8 
subtropical Mississippi lowlands. Aquatic systems within this coal region are diverse in 9 
structure, flows, composition, and biota. Major rivers include the Chattahoochee River, Mobile 10 
River, Mississippi River, Red River, Brazos River, and the Rio Grande.   11 

3.12.3.3.1 Lotic Systems 12 

3.12.3.3.1.1 Habitat 13 

A variety of flowing water habitats is present in the Gulf Coast coal region.  These include 14 
ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well as 15 
rivers.  According to analysis completed above in Section 3.6, it is estimated that there are a total 16 
of 132,560 miles of intermittent streams, 83,870 miles of perennial streams, and 29,590 miles of 17 
artificial channels in the coal region.     A more detailed discussion about the general habitat 18 
features of these different types of streams is presented in Appendix D. 19 

Streams in the Gulf Coast coal region create riparian habitat for plants and animals (USEPA, 20 
2006; Levick et al., 2008). Prairie streams found in this coal region tend to be of two types: sand- 21 
or clay-bottomed. The uplands in these areas have streams with stony-bottomed substrates. In 22 
contrast, the exchange of water with bottom substrates is variable by stream type (Matthews, 23 
1988). Water in clay-bottomed prairie streams tends to have longer residence time and less water 24 
exchange with substrate when compared to sand-bottomed streams (Matthews, 1988). During 25 
summer months, the drying up of intermittent clay-bottomed streams creates small pools that 26 
provide habitat for aquatic fauna.  The variety of streams towards the humid-subtropical coastal 27 
areas of the coal region can be described as small to medium size perennial streams adjacent to 28 
larger rivers, and their arrangement within the watersheds follow a dendritic pattern. Streams that 29 
occur in these coastal areas are warmwater streams, which have lower gradient, moderate to high 30 
discharges, low turbulence, and rubble-sand-mud substrates (Winger 1981; Felley, 1992; 31 
Hackney et. al, 1992). Coastal streams in the Gulf region tend to be acidic, low in conductivity, 32 
salinity, hardness, and nutrient levels, except in regions where streams drain over limestone 33 
bedrock high in phosphate (e.g. Peninsular Florida) (Felley, 1992). Streams in this region are 34 
also subject to pulsed floods that are crucial for moving nutrients and particulates downstream 35 
(Livingston, 1992). 36 

Blackwater streams are more common along the coast than whitewater streams and alluvial 37 
rivers, and are unique in that they often contain more dissolved organic compounds than other 38 
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streams (Smock and Gilinsky, 1992). The dissolved oxygen levels in medium to low gradient 1 
whitewater and alluvial streams tend to be high throughout most of the year, not dropping below 2 
70% saturation (Felley, 1992; Hackney et. al, 1992). Blackwater streams often face oxygen 3 
depletion during summer months as a result of increased temperatures. Furthermore, the oxygen 4 
concentrations in the hyporheic zones of smaller blackwater streams are low to anoxic during the 5 
warmer months (Smock and Gilinsky, 1992).  Most upstream reaches and smaller streams are 6 
sand-bottomed. Discharge of streams in this province is seasonally variable and dependent on 7 
stream order (Felley, 1992; Hackney et. al, 1992). Often, low flows occur from June through 8 
October and a period of higher flows occurs from November to May, where flows are highest 9 
from January to March (Felley, 1992; Smock and Gilinsky, 1992). Many headwater streams in 10 
this region tend to be intermittent and dry during the summer leaving only isolated pools (Smock 11 
and Gilinsky, 1992).  During the winter rains, most discharge flows through the floodplains 12 
surrounding the streams. 13 

3.12.3.3.1.2 Energy Flow/Primary Production 14 

The productivity of lotic systems in the Gulf Coast basin varies spatially and temporally. Prairie 15 
streams exhibit productivity patterns similar to desert streams. Headwater streams of southern 16 
prairies are sunlit and lack forest cover. Matthews (1988) stated that these systems may be 17 
somewhat autochthonous in that filamentous algae may serve as significant primary producers in 18 
these systems.  Bott et al. (1985) found higher rates of autochthonous production in prairie 19 
streams similar to desert streams (Matthews, 1988). Matthews (1988) further noted that streams 20 
that rely on allochthonous inputs obtain them from detritus from decaying grasses surrounding 21 
the streams (Matthews, 1988). 22 

The algal community of streams in the Gulf Coastal plain is dominated by diatoms and 23 
filamentous algae. Seasonal algal blooms often occur during the late winter and early spring 24 
months (Smock and Gilinsky, 1992). The distribution of filamentous algae and its extensive 25 
growth within the blackwater streams in the Gulf coast region is related to inundation of streams 26 
by beavers (Castor canadensis) (Smock and Gilinsky, 1992). Unicellular producers tend to be 27 
more important in slower moving waters in the downstream reaches of streams, and are rare in 28 
areas with flowing water and dense, surrounding vegetative cover (Felley, 1992). Light is a 29 
limiting factor to primary production in blackwater streams because of canopy development and 30 
light attenuation (Smock and Gilinsky, 1992). Blackwater streams in the Gulf Coastal plain tend 31 
to have low rates of primary production and are primarily heterotrophic systems (Smock and 32 
Gilinsky, 1992). Animals in these systems exploit dissolved organic compounds as the primary 33 
source of food in these streams. Floodplains serve as the functional headwaters of river systems 34 
in the Gulf coastal plain (Smock and Gilinsky, 1992). Smock and Gilinsky (1992) noted that 35 
detritus processing is dependent on hydrologic events that move organic material (e.g. leaves and 36 
debris) downstream to leaf-shredding macroinvertebrates; for blackwaters, these organisms are 37 
generally found in the perennial streams.  In intermittent streams, isopods and amphipods are the 38 
predominant shredders. 39 

Submerged plants are important contributors to the primary production of streams in the Gulf 40 
coastal plain. Submerged vegetation also provides food and cover for various aquatic animals 41 
found in the Gulf coast streams.  Typically, submerged vegetation is not as abundant in 42 
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headwater streams, but becomes more common in higher order streams of the province. Water 1 
nymphs (Najas sp.), coontails (Ceratophyllum sp.), bladderworts (Utricularia sp.), eel grass 2 
(Vallisneria sp.), exotic hydrilla (Hydrilla verticillata) and water hyacinth (Eichoria crassipes) 3 
are some submerged plant species found in the province (Felley, 1992; Hackney et al., 1992). A 4 
majority of the primary production in the low-order and upstream reaches of streams occurs in 5 
the riparian or wetland areas surrounding these streams. 6 

Emergent plants are also important producers found in streams in this region, especially those 7 
surrounding headwater streams. Many species of emergent vegetation in the Gulf coastal plain 8 
have adapted to periodic flooding and drought conditions and can grow on saturated and drying 9 
soil (Hackney et al., 1992). Tree species such as bald cypress (Taxodium distichum) and water 10 
tupelo (Nyssa aquatica), and various grasses (Cladium sp., Juncus sp., Rynchspora sp., etc.), 11 
grow along the edges of low gradient streams that may remain wet for most of the year. Such 12 
species are important because they stabilize the banks of these streams as well as supply cover 13 
and food for animals, influence stream temperature, and provide nutrient input to the streams 14 
(Felley, 1992). Floating plants such as duckweed, water lettuce, water hyacinth, and alligator 15 
weed are also common (Livingston, 1992). The USEPA-WSA (USEPA, 2006) indicated that the 16 
streams assessed in the Gulf Coastal Plains ecoregion had good condition of vegetative cover on 17 
52% of stream length. Floodplains of the streams in this region also have distinctive vegetation 18 
communities. Cypress swamps can be found along the coast from Florida to Texas, and southern 19 
bottomland hardwood swamps can also be found (Livingston, 1992).  20 

3.12.3.3.1.3 Invertebrates 21 

The continental and subtropical areas of the Gulf Coast coal region contain high aquatic 22 
invertebrate diversity. Multiple studies have characterized the diverse arthropod communities 23 
found in the various small and mid-sized streams in the coastal plains (Berner, 1950, 1988; Penn, 24 
1959; Beck, 1980; Barr and Chapin, 1988; Felley; 1992). Berner (1950) found that southeastern 25 
coastal areas of the region had more mayfly genera than any other physiographic region of the 26 
United States (summarized in Hackney et al., 1992). The ephemeral and intermittent streams of 27 
prairie provinces tend to support lower aquatic macroinvertebrate diversity than coastal and 28 
temperate areas of the coal region (Matthews, 1988).  The lack aquatic macroinvertebrate 29 
diversity is likely attributable to unpredictable flows, homogenous substrates, and the prevalence 30 
of mud and sandy stream bottoms. In the prairie provinces, riffles in streams serve as optimal 31 
habitat for macroinvertebrates. Furthermore, spring fed streams in prairie regions often have 32 
higher macroinvertebrate diversity than other prairie streams (Matthews, 1988). 33 

Invertebrate biomass varies seasonally in Gulf coastal streams, and seasonal biomass varies 34 
among drainages (Carver, 1975; Bass and Hitt, 1977, 1978; Bass et al., 1980; Felley, 1992). 35 
Smaller streams (orders 1-4) have lower biomass in the summer than larger streams (order 5 +) 36 
which tend to have peak biomass during these months (Felley, 1992). Furthermore, Felley (1992) 37 
noted that variations in invertebrate productivity within drainages are associated with habitat 38 
types. The more productive streams in coastal areas are those with vegetation or fine sand/mud 39 
substrates with detritus, and productivity is lower in streams with clean, sandy bottoms (Felley, 40 
1992).  41 
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The primary food source exploited by the invertebrates in smaller to medium streams in this coal 1 
region is detritus, which most enters coastal plain streams during the fall, winter and early spring, 2 
and enters prairie streams in the spring and early summer. In headwaters, invertebrates tend to be 3 
collectors/gatherers and scrapers; further downstream, these organisms are important, but 4 
predator abundance gradually increases (Felley 1992). Prairie streams tend to have a lower 5 
abundance of shredders than those with abundant broad-leaved riparian vegetation and much of 6 
the processing of particulate organic matter is done by microbes (Matthews, 1988). In the 7 
extreme headwaters of coastal areas, invertebrates (e.g. copepods, cladocerans, and rotifers) are 8 
abundant and restricted to pools and temporary ponds (Felley, 1992). Larger arthropods such as 9 
odonates, culicids, isopods, and amphipods are common throughout the various reaches of 10 
streams, including the headwaters.  Oligochaetes and chironomids are the dominant taxa found in 11 
the more permanent streams, but ephemeropterans, ceratopogonids, and gastropods are also 12 
abundant (Felley; 1992). Riffle beetles (Elmidae) and trichopterans tend to be abundant in sand-13 
bottom streams (Felley, 1992).  14 

Crayfish species are extremely diverse in the southeastern United States, especially within the 15 
Gulf Coast Region.  Crayfish found in the aquatic systems of the Gulf Coast coal region are 16 
ecologically important as predators, processors of organic materials, and as food sources for a 17 
variety of fish and terrestrial species (Taylor et al., 2007). 18 

Most of the freshwater mussel species known to occur in the U.S. are distributed in the 19 
Southeast.  With regard to freshwater mussel diversity in the states of the Gulf Coast coal region, 20 
53 species of the 300 species known to occur in the U.S. occur in Texas, 175 occur in Alabama, 21 
84 occur in Mississippi, 63 occur in Louisiana, and 51 occur in Florida (Neves et al., 1997). The 22 
dominant mussel species in most Gulf coastal streams are introduced Asiatic mussels (Corbicula 23 
sp.), but multiple native species reside in the larger perennial streams, some which are endemic 24 
to the waters in which they are found. 25 

3.12.3.3.1.4 Vertebrates 26 

The southeastern United States is one of the most specious regions for reptiles and amphibians. 27 
Snakes (Nerodia spp., Farancia spp., Regina spp., Agkistrodon spp.), turtles (Sternotherus spp., 28 
Kinosternon spp., Clemmys spp., Chelydra spp., Pseudemys spp., Apalone spp., Graptemys spp.), 29 
and alligators are some of the common reptile genera that can be found in small and medium-30 
sized Gulf coastal plain streams and their floodplains. Various frogs (Rana spp., Pseudacris spp., 31 
Hyla spp., Acris spp.), amphiuma (Amphiuma spp.), sirens (Siren spp.), waterdogs (Necturus 32 
spp.), and Ambystomatid and Plethodontid salamanders can be found as well. Many species are 33 
widely distributed and are represented by several subspecies. Felley (1992) noted that many 34 
species of map turtles found in this region are confined to particular drainages. Over half of the 35 
amphibian genera in the Southeast have species that live in small streams, seeps, bogs or swamps 36 
(Dodd 1997; Meyer et al., 2003). Multiple species of stream salamanders require headwater 37 
seeps and small streams in forested habitats to maintain viable populations (Petranka 1998; 38 
Meyer, 2003). 39 

Fish assemblages in the Gulf Coast Region tend to be very diverse.  In a study conducted in 40 
prairie streams stream size was the most important factor that influenced the structure of fish 41 
assemblages (Fischer and Paukert, 2008).  Spatially, fish communities of the coal region tend to 42 
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become relatively more diverse from the arid western areas eastward to the more humid-1 
subtropical areas.  However, the diversity of fish communities is suspected to have decreased and 2 
become more homogenized over time (Hubbs et al., 1997). 3 

Fish communities in the western plains tend be comprised of species that have adapted to harsh 4 
seasonal conditions and are represented by generalists (e.g. cyprinids, catostomids, centrarchids, 5 
ictalurids, topminnows, etc.) (Fischer and Paukert, 2008). Fish diversity in prairie streams tends 6 
to be low because of higher saline waters and frequent droughts (Matthews, 1988). Cyprinids 7 
tend to be the dominant group of fish in prairie streams. 8 

Fish communities of the coastal provinces are diverse and are comprised of warmwater fish 9 
species such as sunfishes and black basses (Centrarchidae), darters (Percidae), minnows 10 
(Cyprinidae), suckers (Catostomidae), and catfishes (Ictaluridae). In larger streams, black basses, 11 
gar (Lepisosteidae), bowfin (Amiidae), and catfishes are the dominant predators in these fish 12 
communities. Anadromous fishes include sturgeons (Ascipenseridae), shad (Clupeidae), and 13 
striped bass (Moronidae). There are few endemic freshwater fish species limited to the medium-14 
low gradient streams of the province. Blackwater streams in this region are said to be more 15 
diverse than streams within the Piedmont or mountain streams (Smock and Gilinsky, 1992). Ross 16 
and Baker (1983) noted that 42 species were found within a small Mississippi stream (Smock 17 
and Gilinsky, 1992).  Fish diversity increases with stream order (Livingston, 1992). Most species 18 
that are limited to the small to medium streams belong to genera that are considered to speciate 19 
readily: shiners (Notropis), topminnows (Fundulus), and darters (Etheostoma) (Felley, 1992). 20 
Such species are considered to produce many eggs and have a protracted spawning season to 21 
assure that reproduction is successful despite dry periods or sudden disturbances (Heins and 22 
Clemmer, 1976; Heins and Rabito, 1986; Heins and Baker, 1987, Felley, 1992). Coastal Plain 23 
streams and their floodplains are important spawning and nursery grounds for a variety of fish 24 
species. 25 

3.12.3.3.2 Lentic Systems 26 

3.12.3.3.2.1 Habitat 27 

Lentic systems in the Gulf Coast coal region tend to be variable in that they are more ephemeral 28 
and intermittent in the arid and semi-arid provinces in the west and are more permanent in the 29 
more humid, eastern provinces. Lentic systems in the Southwest Plateau and Plains Dry Steppe 30 
Province tend to be smaller intermittent or ephemeral wallows called playa lakes as well as some  31 
larger reservoirs.  Lentic systems in the subtropical provinces (e.g. Prairie Parkland, Lower 32 
Mississippi Riverine Forest, Southeast Mixed Forest, and Outer Coastal Plain Mixed Forest) are 33 
mostly man-made impoundments and private ponds. Natural lentic systems in this coal region 34 
are fluvial lakes (Crisman, 1992). A subset of major lakes of the region includes the Toledo Bend 35 
(TX) and Sam Rayburn Reservoirs (TX/LA), and the massive lake-wetland complexes north of 36 
the Gulf Coast (USEPA, 2010). The Coastal Plains is also home to a variety of lakes and ponds 37 
such as southeastern blackwater lakes, Carolina “Bays,” and the limestone-rich clear lakes of the 38 
Florida peninsula (USEPA, 2010). Small impoundments and farm ponds are common in the coal 39 
region, and they are formed by impounding small perennial or intermittent streams (Menzel and 40 
Cooper, 1992). 41 
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The biotic communities of smaller ponds and impoundments in the region are more affected by 1 
natural and artificial outside influences as a result of their isolation from other water bodies. 2 
Generally, the small impoundments are constructed for water supply, recreation, and flood 3 
control. Water temperatures in these small ponds and impoundments often approximate that of 4 
the air temperature because of their small volume and shallow depth (Menzel and Cooper, 1992).  5 
This results in seasonal stratification.  6 

Natural lakes in the coal region usually discharge by simple overflow of surface water, whereas 7 
reservoir discharge is dependent on releases controlled by outlet structures that can be located at 8 
various depths. Southeastern reservoirs tend to be deep and stratify seasonally. Water released 9 
from these reservoirs is typically released from the hypolimnion (Soballe et al., 1992). Released 10 
water can vary in nutrient content, but it tends to have cooler temperatures and the releases can 11 
have significant ecological effects to the receiving streams. Reservoir tailwaters are used heavily 12 
by anglers that seek coolwater species, but such releases can harm warm water fisheries; state 13 
fisheries managers often stock these “put-and-take” fisheries (Soballe et al., 1992).  14 

3.12.3.3.2.2 Energy Flow/Primary Production 15 

Plants surrounding lentic systems in this coal region provide a significant amount of 16 
allochthonous energy input through leaf litter fall. The ponds, lakes and reservoirs also receive 17 
sediments and additional nutrients from surface runoff during precipitation events that can 18 
contribute to the energy balance.  The species of phytoplankton found in lentic systems and their 19 
distribution depends on the size and location of the system. Often, smaller impoundments are 20 
dominated by benthic forms of algae that detach and become a part of the planktonic population 21 
(Menzel and Cooper, 1992). More planktonic forms and diatoms are more prevalent in larger 22 
systems. Stable water levels and prolific macrophytes prevent higher rates of primary production 23 
from occurring in reservoirs, but overall these systems tend to be nutrient rich and moderately 24 
productive (Soballe et al., 1992). Seasonally, the algal community shifts from diatoms or green 25 
algae in the winter and spring to blue-green algae during the summer and fall (Menzel and 26 
Cooper, 1992). Blue-green algae often become a dominant primary producer in areas that receive 27 
higher levels of nutrient inputs such as fertilizers with nitrogen and phosphorus or organic 28 
manures. Primary production by macrophytes is more important within smaller ponds and 29 
impoundments in this coal region compared to more northern latitudes, whereas phytoplankton 30 
provide much of the primary production in larger systems (Menzel and Cooper, 1992).  Floating 31 
plants in lentic systems can become so dense that they shade out phytoplankton in the water 32 
column.  This can lead to oxygen depletion in the water column which can result in fish kills.   33 

Emergent vegetation in the littoral zone varies across the coal region. Common herbaceous 34 
plants surrounding lentic systems include rush grasses, beggarticks (Bidens sp.), sedge grasses, 35 
cattails (Typha spp.), spikerush, and marsh-purslane (Ludwigia sp.) (Menzel and Cooper, 1992). 36 
Trees such as red maple (Acer rubrum), hazel alder (Alnus spp.), sweetgum (Liquidambar 37 
styraciflua), willows (Salix spp.), and tupelo are common near the shores of lentic systems in this 38 
coal region. 39 
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3.12.3.3.2.3 Invertebrates 1 

Cladocerans and copepods are major biomass contributors in lentic systems in this coal region, 2 
and they filter a significant amount of the detritus and serve as a critical link in the food chain 3 
between primary producers and fish (Menzel and Cooper, 1992; Soballe et al., 1992). Common 4 
genera of zooplankton include Daphnia, Bosmina, and Mesocyclops.  Rotifers and protozoans 5 
also can be found, but tend to comprise a smaller percentage of biomass (Menzel and Cooper, 6 
1992; Soballe et al., 1992).  Chironomids also serve as an important food source for many 7 
species in lentic systems including bluegill, brown bullhead, and golden shiner (Mozley, 1968; 8 
Menzel and Cooper, 1992) 9 

3.12.3.3.2.4 Vertebrates 10 

Lentic systems in the Gulf Coast coal region tend to have fish communities comprised of 11 
generalist species such as sunfishes, black basses, white basses, catfishes, perches, and suckers. 12 
In smaller impoundments, largemouth bass is the top predator and will eat many other species 13 
like sunfishes, amphibians, reptiles, and even small birds and mammals (Menzel and Cooper, 14 
1992). Sunfishes are important forage fish in lentic systems in the southeast, but they have the 15 
ability to overpopulate smaller systems and produce stunted individuals. Other common fish 16 
species that occur in lentic systems in this coal region are gar, bowfin, minnows, golden shiners 17 
(Notemigonous crysoleucas), topminnows, and introduced species such as the common carp 18 
(Cyprinus carpio).  Many centrarchids, moronids, and ictalurids found in the lentic systems in 19 
the continental and subtropical areas support popular sportfisheries. Clupeid species (e.g. shads) 20 
are important prey for a number of the predatory fish in these lentic systems. 21 

Reptiles and amphibians rely heavily on the littoral habitats of the lentic ecosystems for food and 22 
cover. Various species of snakes, lizards, and turtles also use littoral areas of lentic systems for 23 
foraging sites.  Presence of reptiles in or near the aquatic systems in this coal region is positively 24 
correlated increasing sedimentation, decreasing water depths, and increasing abundance of prey 25 
species (Menzel and Cooper, 1992). Amphibians, especially salamanders, tend to avoid lentic 26 
systems populated by predatory fish species (Kats et al., 1988; Figiel and Semlitsch, 1990; Kats 27 
et al., 1992).  Ephemeral and intermittent ponds are especially important for breeding sites for 28 
ambystomatid salamanders like the marbled (Ambystoma opacum), spotted (A. maculatum), and 29 
mole salamanders (A. talpoideum) and various frog species during the fall, winter, and spring 30 
seasons. 31 

3.12.3.4 Protected Species in the Coal Counties of the Gulf Region Coal Region 32 

In the Gulf Region Coal Region, there is a total of 23 Federally listed species, including 18 33 
terrestrial species, 4 aquatic species, and 1 semi-aquatic species, for the 13 counties with surface 34 
mines comprising the study area of the coal region.  The listed species include birds, fish, 35 
mollusks, mammals, reptiles, amphibians, and vascular plants.  Each taxonomic group is 36 
discussed below.  Table G-4 in Appendix G presents the federally listed species for the Gulf 37 
Region Coal Region and the known cause(s) of decline for each species.  Figure 3.12-6 depicts 38 
the number of listed species for each taxonomic group for the Gulf Region Coal Region.  39 
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Figure 3.12-63.12 Number of Listed Species for Each Taxonomic Group in the Coal 1 
Counties of the Gulf Region Coal Region 2 

 3 

3.12.3.4.1 Vascular Plants 4 

Five Federally listed vascular plant species (or 22 percent of the Federally listed species reported 5 
for the counties evaluated in this coal region) are found in the Gulf Region Coal Region.  Three 6 
species are listed as Endangered: large-fruited sand-verbena (Abronia macrocarpa), the 7 
Navasota ladies'-tresses (Spiranthes parksii), and the slender rush-pea (Hoffmannseggia tenella).  8 
Earth-fruit (Geocarpon minimum) is listed as Threatened, and the Neches River rose-mallow 9 
(Hibiscus dasycalyx) is listed as a Candidate species. 10 

3.12.3.4.2 Crustaceans 11 

Currently, there are no Federally listed crustaceans in the study area of the Gulf Region Coal 12 
Region. 13 
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3.12.3.4.3 Mollusks 1 

One Federally listed mollusk species (or 4 percent of the listed species) is found in the Gulf 2 
Region Coal Region.  The freshwater mussel species, the stirrupshell (Quadrula stapes), is 3 
listed as Endangered. 4 

3.12.3.4.4 Insects 5 

Currently, there are no Federally listed insects in the study area of the Gulf Region Coal Region. 6 

3.12.3.4.5 Amphibians 7 

One Federally listed amphibian species (or 4 percent of the listed species) is found in the Gulf 8 
Region Coal Region.  The Houston toad (Bufo (Anaxyrus) houstonensis) is listed as 9 
Endangered. 10 

3.12.3.4.6 Reptiles 11 

One Federally listed reptile (or 4 percent of the total) is found in the Gulf Region Coal Region.  12 
The Louisiana pine snake (Pituophis ruthveni) is listed as a Candidate species. 13 

3.12.3.4.7 Fish 14 

Fish comprise 13 percent of the Federally listed species for the Gulf Region Coal Region.  The 15 
three fish species are listed as Candidate species and include the sharpnose shiner (Notropis 16 
oxyrhynchus), the smalleye shiner (Notropis buccula), and the pearl darter (Percina aurora). 17 

3.12.3.4.8 Birds 18 

Thirty percent of the species listed for the Gulf Region Coal Region are Federally listed or 19 
protected birds with a total of seven species.  Four bird species listed as Endangered include the 20 
interior least tern (Sterna antillarum athalassos), the whooping crane (Grus americana), the 21 
Northern Aplomado falcon (Falco femoralis septentrionalis), and the red-cockaded woodpecker 22 
(Picoides borealis).  The bald eagle (Haliaeetus leucocephalus) is protected under the Bald and 23 
Golden Eagle Protection Act.  The piping plover (Charadrius melodus) is listed as Threatened 24 
and the mountain plover (Charadrius montanus) is listed as Proposed Threatened.   25 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 26 
occur in the Gulf Region Coal Region.  Appendix E contains additional discussion of migratory 27 
flyways and how the migratory flyways intersect with the various coal regions in the United 28 
States. 29 

3.12.3.4.9 Mammals 30 

Mammals comprise 22 percent of the Federally listed species for the Gulf Region Coal Region 31 
with a total of five species.  Two mammals listed as Endangered include the Gulf Coast 32 
jaguarondi (Herpailurus yagouaroundi cacomitli) and the ocelot (Leopardus pardalis).  The red 33 
wolf (Canis rufus), a keystone species for the Gulf Region, is also listed as Endangered.   34 

As a habitat generalist, the red wolf’s home range varies, with ranges reported between 65 square 35 
kilometers and 200 square kilometers (Riley and McBride, 1975).  Red wolves typically do not 36 
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hunt in packs and are opportunistic predators with prey consisting of rabbits, rodents, deer, birds, 1 
nutria, and carrion.  Historically, the red wolf was exterminated from its range in the 2 
southeastern United States due to human-caused mortality (i.e., hunting, trapping, poisoning).  3 
Historical decline was also due to habitat loss/fragmentation, canid diseases, and hybridization 4 
with the coyote (USFWS, 2009).  Reintroduction efforts in the Great Smoky Mountains National 5 
Park were unsuccessful (USFWS, 2009).  Currently, the red wolf only exists in one major 6 
population in northeastern North Carolina, and many threats including habitat fragmentation, 7 
gunshot mortality, canid disease outbreaks, and coyotes currently exist for that population 8 
(USFWS, 2009). 9 

Two additional larger mammal species listed for the Gulf Region Coal Region include the 10 
American black bear (Ursus americanus) and the Louisiana black bear (Ursus americanus 11 
luteolus), a subspecies of the American black bear, both of which are listed as Threatened.  12 

 Home ranges for black bears are relatively large, remote areas of land encompassing bottomland 13 
hardwood forests and marsh/wetland areas (Texas Parks and Wildlife Department [TPWD], 14 
2010).  As opportunistic omnivores, black bears will forage on anything readily available with a 15 
variable diet of vegetation and animals (i.e., vertebrates and invertebrates) (TPWD, 2010).  16 
Logging and development, which have resulted in habitat loss and fragmentation, have caused 17 
the species’ decline along with human disturbance and human-related mortality (TPWD, 2010). 18 

3.12.4 Illinois Basin 19 

The active mining in the Illinois Basin Coal Region stretches across three primary states: Illinois, 20 
Indiana, and western Kentucky.  Most of the coal region lies within the state of Illinois (Figure 21 
3.12-7).   22 Deleted: 5
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Figure 3.12-7 USFS Provinces Located Within the Illinois Basin Coal Region 1 

 2 
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3.12.4.1 General Ecological Setting for Illinois Basin Coal Region 1 

A variety of physical and chemical factors affect the biological resources of this coal region.  2 
Those are described elsewhere in this document; of particular importance are:  topography 3 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 4 
(Section 3.3).  Table 3.12-6 lists the ecological provinces located within this coal region and the 5 
approximate area of each. 6 

Table 3.12-6: USFS Provinces Associated with the Illinois Basin Coal Region 7 

Ecological Province 

Area of Coal Region in 
Province 
(sq mi) 

Surface Area of Coal 
Region 
(sq mi) 

Central Interior Broadleaf Forest 9914 12,483 

Midwest Broadleaf Forest 321  

Prairie Parkland (Temperate) 601  

 8 

The general province descriptions provided below for the ecological provinces distributed within 9 
the Illinois Basin Coal Region come from McNab (2007), Cleland et al (1997), and USDA-USFS 10 
(1993). 11 

3.12.4.1.1 Prairie Parkland (Temperate) Province 12 

This province covers an extensive area from Canada to Oklahoma, with alternating prairie and 13 
deciduous forest (McNab and Avers, 1994). The vegetation in this province was once herbaceous 14 
with woodland of scattered deciduous broadleaf trees along floodplains of major rivers; almost 15 
all has now been cleared for agriculture (McNab et al, 2007).  The counties with active coal 16 
mining in the Illinois Basin coal region encompasses only a tiny fraction of this ecological 17 
province.   18 

Stream and river systems are well developed and have integrated dendritic drainage networks 19 
that are carved into the land surface in this province (McNab and Avers, 1994).  Allochthonous 20 
energy sources for streams in this province include plains with native vegetation of herbaceous 21 
prairies, and woodlands scattered along the floodplains of major rivers, of which almost all has 22 
now been cleared for agriculture (McNab et al., 2005). Illinois has a system of lakes dominated 23 
by manmade bodies of water ranging in scale from huge flood control reservoirs to worked-out 24 
stone quarries, gravel pits, and farm ponds (IDNR, 1994a).  Natural lakes and ponds are rare or 25 
non-existent in this province (McNab and Avers, 1994).  26 

3.12.4.1.2 Midwest Broadleaf Forest Province 27 

A description of the Midwest Broadleaf Forest province is provided above in Section 3.12.1.  28 
The Illinois Basin coal region encompasses only a tiny fraction of the 141,756 square mile 29 
province.  Streams in the Michigan portion of this province drain to the Great Lakes, while 30 
streams in the Indiana portion of this province are in the Ohio River watershed Lakes in this 31 
province are generally  small to medium size.  Wetlands are formed in extensive low-lying areas 32 
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in former glacial lakebeds in the province (McNab and Avers, 1994). There is moderate to high 1 
density of streams in this province; low gradient streams and rivers are predominant, and 2 
typically have substrates composed of sand, gravel, bedrock, and boulders (McNab and Avers, 3 
1994). 4 

3.12.4.1.3 Central Interior Broadleaf Province 5 

A description of the Central Interior Broadleaf Forest province is provided above in Section 6 
3.12.1.  The coal counties with active mines in the Illinois Basin coal region encompass 7 
approximately 8% of the 119,790 square mile province.  The geomorphology of the province 8 
leads to drainage areas of shallow entrenchment, and in some local areas, of exposed limestone 9 
and sandstone bedrock. There is a moderate density of medium to large perennial streams, most 10 
with moderate volume of water at low velocity, composed of dendritic drainage patterns (McNab 11 
and Avers, 1994).  This area has a handful of natural lakes from previous glacial events; 12 
however, most of the lakes in the region are manmade (IDNR, 1994a). The few natural lentic 13 
systems in the Central Interior Broadleaf Forest Province predominantly consist of lakes and 14 
wetlands in oxbows along the Kaskaskia, Big Muddy, and Wabash river flood plains (McNab 15 
and Avers, 1994). 16 

3.12.4.2 Terrestrial Resources 17 

For this EIS the Michigan coal basin is included in the Illinois basin.  However, it is not 18 
evaluated because coal production is not occurring in the Michigan basin at present and is, in all 19 
likelihood, not projected to be developed in the forseeable future.  The productive portion of the 20 
Illinois coal region is located mostly within Illinois, Indiana, and Kentucky and is characterized 21 
by mostly agricultural land, with natural vegetation consisting of oak-hickory, elm-ash-22 
cottonwood, oak-gum-cypress, prairie, oak-pine, maple-beech-birch, and aspen-birch cover 23 
types.  As mentioned above in the introduction to Section 3.12, native cover types in highly 24 
altered landscapes, like those found in the Illinois basin, can be rare. 25 

The flora and fauna of the cover types distributed in these ecological provinces is summarized 26 
below.  Unless stated otherwise, the information on cover types was obtained from McNab et al, 27 
2005.   28 

 29 

3.12.4.2.1 Oak-Hickory Cover Type 30 

Vegetation. The oak-hickory cover type varies from open to closed woods with a strong to weak 31 
understory of shrubs, vines, and herbaceous plants. By definition, oak and hickory must make up 32 
50 percent of the stand, singly or in combination. The cover type includes multiple vegetation 33 
communities, including the Coastal Plain in Alabama and Mississippi, the oak-hickory forest and 34 
the mosaic of the oak-hickory forest and bluestem prairie communities of the Ozark Plateaus and 35 
interior low plateaus and their extensions, the oak forest of the Appalachians, and the Cross 36 
Timbers area of Texas. 37 

Sweetgum and red cedar are close associates in the southern region of the cover type.  Maple, 38 
elm, yellow-poplar, and black walnut often are close associates in eastern and northern parts of 39 
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the oak forest and the oak-hickory-bluestem mosaic.  The major shrubs are blueberry, viburnum, 1 
dogwood, rhododendron, and sumac.  The major vines are woodbine, grape, poison ivy, 2 
greenbrier, and blackberry.  Important herbaceous plants are sedge, panicum, bluestem, 3 
lespedeza, tick clover, goldenrod, pussytoes, and aster; many more are abundant locally. 4 

The canopy can be dominated by white oak (Quercus alba) and mockernut hickory (Carya alba), 5 
with pignut hickory (Carya glabra) and eastern black oak (Quercus velutina).  Northern red oak 6 
(Quercus rubra) may be found in the subcanopy of some examples, particularly on north- and 7 
east-facing slopes.  The subcanopy may also contain red maple (Acer rubrum), sugar maple 8 
(Acer saccharum), serviceberry (Amelanchier arborea), American hornbeam (Carpinus 9 
caroliniana), blackgum (Nyssa sylvatica), and sourwood (Oxydendrum arboretum).  Hillside 10 
blueberry (Vaccinium pallidum) may be a prominent low shrub in some examples, along with 11 
deerberry (Vaccinium stamineum) and maple-leaved viburnum (Viburnum acerifolium).  The 12 
herb dominance may be quite variable depending on aspect.  Some other herbs which may be 13 
found include slender toothwort (Cardamine angustata), wild comfrey (Cynoglossum 14 
virginianum var. virginianum), and ebony spleenwort (Asplenium platyneuron). 15 

Numerous benefits are provided by the oak-hickory land cover type, including wildlife, timber, 16 
watershed protection, recreation, and wilderness, and achieving a desirable mix of these benefits 17 
requires careful management (Skeen et al. 1993). 18 

Fauna. The fauna of the oak-hickory cover type is similar to that of other eastern hardwood and 19 
hardwood-conifer areas and varies somewhat from north to south.  Important animals in the 20 
cover type include the white-tailed deer, black bear, bobcat, gray fox, raccoon, gray squirrel, fox 21 
squirrel, eastern chipmunk, white-footed mouse, pine vole, short-tailed shrew, and cotton mouse. 22 

Bird populations are large.  The turkey, ruffed grouse, bobwhite, and mourning dove are game 23 
birds in various parts of the cover type.  Breeding bird populations average about 225 pairs per 24 
100 acres and include some 24 or 25 species.  The most abundant breeding birds include the 25 
cardinal, tufted titmouse, wood thrush, summer tanager, red-eyed vireo, blue-gray gnatcatcher, 26 
hooded warbler, and Carolina wren.  The box turtle and common garter snake are characteristic 27 
reptiles. 28 

3.12.4.2.2 Elm-Ash-Cottonwood Cover Type 29 

Vegetation.  The vegetation of this cover type is a tree life form of low to tall broadleaved 30 
deciduous trees, varying from open to dense and often accompanied by vines. Cottonwood 31 
species usually dominate the cover type and often occur in pure stands.  Cottonwood is most 32 
common along the streams.  Swamp cottonwood (Populus heterophylla) is more common in 33 
other places.  Common associates in the north are willow species and green and white ash 34 
(Fraxinus pennsylvanica and F. Americana).  Sycamore and sugarberry (Celtis laevigata) are 35 
common associates in the south.  Other common associates are willow, sycamore, beech, and 36 
maple.  The cottonwood-willow stage is short lived.  This stage is followed by the river birch 37 
(Betula nigra) and silver maple-American elm types in the north and by the sycamore-pecan-38 
American elm or sugarberry-American elm-green ash types in the south. 39 
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In Illinois, this cover type includes sugar maple (Acer saccharinum), cottonwood (Populus 1 
deltoides), sycamore (Platanus occidentalis), American elm (Ulmus Americana), slippery elm 2 
(Ulmus rubra), black willow (Salix nigra), boxelder (Acer negundo), river birch (Betula nigra), 3 
hackberry (Celtis occidentalis), and green ash (Fraxinus pennsylvanica).  Species that may be 4 
present in the shrub layer include American beautyberry (Sambucus Canadensis) or spicebush 5 
(Lindera benzoin).  Woody and herbaceous vines can be prominent, including, among the woody 6 
vines, Virginia creeper (Parthenocissus quinquefolia) and riverbank grape (Vitis riparia).  7 
Herbaceous vines species include groundnut (Apios americana), American hogpeanut 8 
(Amphicarpaea bracteata), and wild cucumber (Echinocystis lobata).  Herbaceous grasses, forbs, 9 
and ferns dominate the ground layer, including calico aster (Symphyotrichum lateriflorum), false 10 
nettle (Boehmeria cylindrical), Virginia wildrye (Elymus virginicus), pale touch-me-not 11 
(Impatiens pallida), Canadian woodnettle (Laportea canadensis), ostrich fern (Matteuccia 12 
struthiopteris), sensitive fern (Onoclea sensibilis), Canadian clearweed (Pilea pumila), and 13 
stinging nettle (Urtica dioica) (Faber-Langendoen, 2001). 14 

Fauna.  Since this cover type is far flung and is in the main flood plains of rivers dissecting a 15 
number of other, quite different cover types, the fauna is varied and, in many cases, influent from 16 
the surrounding cover types.  Forest-edge animals and birds are common, and numerous ones 17 
include the cottontail, bobwhite, white-tailed deer, raccoon, red fox, coyote, striped skunk, 18 
spotted skunk, meadow jumping mouse (Zapus hudsonius), fox squirrel, and ground squirrels.  19 
Other birds include the catbird (Dumetella carolinensis), goldfinch (Spinus tristis), yellow-billed 20 
cuckoo (Coccyzus americanus), indigo bunting (Passerina cyanea), cardinal, lark sparrow 21 
(Chondestes grammacus), mockingbird (Mimus polyglottos), common crow (Corvus 22 
brachyrhunchos), blue jay, robin, ruby-throated hummingbird, ruffed grouse and Cooper’s hawk. 23 

3.12.4.2.3 Oak-Pine Cover Type 24 

A summary of the Oak-Pine Cover type is included above in Section 3.12.1. 25 

3.12.4.2.4 Maple-Beech-Birch Cover Type 26 

A summary of the Maple-Beech-Birch Cover type is included above in Section 3.12.1. 27 

3.12.4.2.5 Aspen-Birch Cover Type 28 

A summary of the Aspen-Birch Cover type is included above in Section 3.12.1. 29 

3.12.4.2.6 Prairie Cover Type 30 

A summary of the Prairie Cover type is included above in Section 3.12.3. 31 

3.12.4.2.7 Oak-Gum-Cypress Cover Type 32 

A summary of the Oak-Gum-Cypress Cover type is included above in Section 3.12.3. 33 

3.12.4.2.8 Invasive Species 34 

Noxious weeds and invasive plants distributed in the states of the Illinois Basin coal region are 35 
summarized in Appendix F. 36 
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3.12.4.3 Aquatic Resources for Illinois Basin 1 

3.12.4.3.1 Lotic Systems 2 

3.12.4.3.1.1 Habitat 3 

A variety of flowing water habitats is present in the Illinois Basin coal region.  These include 4 
ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well as 5 
rivers.  According to the analysis completed in Section 3.6 above, it is estimated that there are a 6 
total of 36,270 miles of intermittent streams, 30,320 miles of perennial streams, and 6,040 miles 7 
of artificial channels in the coal region.  A more detailed discussion about the general habitat 8 
features of these different types of streams is presented in Appendix D. 9 

The major rivers in the coal region include the Illinois River, Ohio River, Wabash River, and the 10 
Upper Mississippi River The flat and rolling topography of the Illinois Basin has facilitated the 11 
development of these rivers and streams into predominantly dendritic drainage patterns.  12 
Historically streams in this basin, particularly in Illinois, have been heavily impacted by 13 
anthropogenic manipulation and influence.  Channelization has profoundly affected the function 14 
of many streams. More than 25% of the total length of sizeable streams in the Rock, Sangamon, 15 
Fox/Des Plaines, and Kankakee/Vermilion/Mackinaw basins has been straightened (IDNR, 16 
1994a). In addition, nearly every sizeable stream in Illinois is dammed in at least one spot, 17 
creating a total inventory of nearly 1,200 dams (IDNR, 1994a).  In large rivers, dams combined 18 
with high artificial levees have prevented the natural flooding and drying cycle in the floodplains 19 
that formerly maintained a highly productive and diverse biota (IDNR, 1994a).  Physical changes 20 
remain a perturbing force in Illinois Basin stream ecology, with erosion and sedimentation 21 
among the current regional problems. An annual state water survey from Illinois acknowledges 22 
that erosion and sedimentation are major problems recognized by the State of Illinois, USACE, 23 
nongovernment organizations, and local citizens (IDNR, 2008). Much of this sedimentation and 24 
erosion is attributed to agricultural activities, and the lack of riparian vegetation. 25 

The rivers and streams of the Illinois Basin Coal Region are affected by the surrounding land 26 
uses. Nutrient inputs from terrestrial source, such as nitrogen (N) and phosphorous (P) are 27 
important to aquatic systems as a unit of nutrient cycling.  The transport of nutrients into aquatic 28 
systems in the Illinois Basin is largely attributed to nonpoint overland sheetflow (Gentry et al., 29 
2007).  However, there is a problem of excessive nutrient loads from nonpoint pollution sources 30 
in the Illinois Basin, contributing to poor water quality. Anthropogenic sources of P and N 31 
include sewage, agricultural runoff, lawn fertilizers, pet wastes, and atmospheric pollution 32 
(Dodson, 2005). Although sewage effluent is still a large nutrient source, agriculture has been 33 
identified as the major nonpoint source of nutrients to surface waters, due largely to the use of 34 
commercial fertilizers to increase crop yields in the Midwest (Gentry et al., 2007). 35 

3.12.4.3.1.2 Energy Flow/Primary Production 36 

Carbon compounds have a large influence on ecosystem processes in these streams. The primary 37 
energy source for aquatic systems can be based on carbon fixed by photosynthesis within the 38 
system (autochthonous), or on inputs of carbon-containing organic materials from outside of the 39 
system (allochthonous).  A common source of carbon is dissolved organic carbon (DOC), which 40 
is typically produced in the water from particulate organic carbon, such as leaf litter inputs that 41 
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serve as an allochthonous energy source for Illinois Basin aquatic systems. The role of 1 
detritivores that remobilize carbon into food webs is an important part of energy production, 2 
particularly in small streams of the Illinois Basin (Hart and Reynolds, 2002).  Carbon, 3 
particularly inorganic carbon, supports the major pH buffering system in freshwater (Dodson, 4 
2005). A primary source of inorganic carbon in these streams is carbonate found in limestone 5 
and dolomite bedrocks and soils, which are common throughout the coal region (McNab et al., 6 
2005). 7 

Algal biomass consisting of cyanobacteria, filamentous chlorophytes, halophilic diatoms, and 8 
diatoms comprises the major unit of primary production in streams of the Illinois Basin region. 9 
The species and type of these organisms is influenced by water chemistry, land use, and geology 10 
throughout the Illinois Basin (Leland and Porter, 2000).  Light and nutrients are key determinants 11 
controlling algal productivity.  12 

Though the streams in the coal region are dominated by algal production, aquatic plants are also 13 
important to stream ecosystems, providing food and cover for fauna, and recycling nutrients 14 
(Illinois DNR, 1994a). Many streams provide the shallow-water habitats that facilitate the 15 
development of rich aquatic plant communities.  The growth and maintenance of these 16 
communities are dependent on slope, substrate, and the stability of stream discharge (Reid, 17 
1961). In flowing waters, rooted aquatic plants are more common than floating species.  18 
Macrophytes common in streams in the Illinois coal basin include spatterdock (Nuphar lutea), 19 
arrowleaf (Sagittaria spp.), water-plantains (Alisma spp.), and creeping water primrose (Ludwigia 20 
grandiflora) (Roegge and Evans, 2003). Common herbaceous species which occur along the 21 
banks and shores of nearly all rivers and streams are woodreed (Cinna arundinacea), pony grass 22 
(Eragrostis hypnoides), sedges (Carex spp.), tall hempweed (Acnida altissima), Rorippa 23 
sessiliflora, Gerardia lenuifolia, Leucospora multifida, and Aster praealtus (Mohlenbrock et al., 24 
1961). In the Illinois Basin common woody species along stream banks which contribute 25 
allochthonous carbon, stabilize banks, and shade the stream include American sycamore 26 
(Platanus occidentalis), river birch (Betula nigra), sandbar willow (Salix interior), and swamp 27 
chestnut (Quercus michauxii) (Mohlenbrock et al., 1961).  Common invasive aquatic plants in 28 
the coal region include hydrilla (Hydrilla verticillata), water-hyacinth (Eichhornia crassipes), 29 
waterclover (Marsilea quadrifolia), purple loosestrife (Lythrum salicaria), and Eurasian water 30 
milfoil (Myriophyllum spicatum) (Illinois ANSP, 2010). 31 

3.12.4.3.1.3 Invertebrates 32 

Segmented worms (Annelida) are typically abundant in the streams of the Illinois Basin.  They 33 
consume considerable quantities of organic substances, and the continual working of burrowing 34 
species turn over much of the material in the sediment, which aids in the assimilation of carbon 35 
into the aquatic system (Reid, 1961).  Annelids are also integral items in the diets of larger 36 
organisms, such as species of fish.  Common stream insects in the Illinois Basin include 37 
stoneflies (Plecoptera); damselflies and dragon flies (Odonata); mayflies (Ephemeroptera); 38 
caddisflies (Tricoptera); mosquitoes, blackflies, and craneflies (Diptera).  A large number of 39 
these insects shred and scrape decaying organic material, which aid in the assimilation of 40 
allochthonous inputs to the aquatic system (Dodson, 2005).  Many aquatic insects are predatory, 41 
and actively feed on smaller insects and other invertebrates.  42 
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Mussels are important species in the aquatic systems of the Illinois Basin.  Unionid mussels often 1 
constitute the highest percentage of biomass relative to other benthic stream animals; therefore, 2 
they are a key link in the food chain between aquatic microorganisms, such as algae and bacteria, 3 
and large animals like otter, turtles, fish, and hellbenders that prey on them (Badra, 2005).  4 
Freshwater mussels are also natural water purifiers; as a single mussel filters several gallons of 5 
water a day (TNC, 2010). The Illinois Basin is very rich in freshwater mussel diversity. Of the 6 
over 300 species of freshwater mussels known to occur in North America, approximately 27% 7 
(80 species), are known to occur in Illinois alone (Warren, 1995); while 47 species are known 8 
from Indiana (TNC 2010), and 103 species are known to occur in Kentucky (KDFWR, 2007).  9 

Crayfish are relatively common freshwater crustaceans that inhabit very diverse niches that 10 
include small streams, large rivers, lakes, and even subterranean environments (Fetzner, 1996). 11 
Like freshwater mussels, crayfish are abundantly diverse in the Illinois Basin Coal Region.  12 
Illinois is home to 23 species, while 17 species are known to occur in Indiana, and 51 species in 13 
Kentucky (Fetzner, 2010). These species totals represent only moderate overlap between states, 14 
as crayfish are commonly restricted geographically.  Species of crayfish that are known to occur 15 
in each state of the Illinois Basin include devil crawfish (Cambarus diogenes), big water crayfish 16 
(Cambarus robustus), digger crayfish (Fallicambarus fodiens), calico crayfish 17 
(Orconectes immunis), virile crayfish (Orconectes virilis), and white river crawfish 18 
(Procambarus acutus acutus).Crayfish have significant roles in aquatic ecosystems, and are a 19 
major component of the food web. They are omnivorous and process organic matter in addition 20 
to feeding on snails, small fish, and aquatic insects; they transform energy between different 21 
levels in the food chain, and are themselves eaten by more than 240 predators (Butler et al., 22 
2003). Invasive crayfish species in the region include the rusty crayfish (Orconectes rusticus), 23 
and the Louisiana or red swamp crawfish (Procambarus clarkii) (Illinois ANSP, 2010). 24 

3.12.4.3.1.4 Vertebrates 25 

Salamanders are observed less often than other amphibians, such as frogs and toads, as they 26 
typically emerge only at night, or following a heavy rainfall. Often mistaken for lizards, these 27 
moist-skinned, secretive creatures play a very important role in nature, especially in woodland 28 
and wetland habitats and are in greater abundance than people typically realize (MDNRE, 29 
2010b). Amphibians, such as salamanders, account for a considerable portion of energy flow in 30 
an ecosystem because they are abundant and ectothermic, and ingested energy is efficiently 31 
transferred to other trophic levels in the food web (Pough, 1980; Regester et al., 2005). In the 32 
Illinois Basin, salamanders are an abundant and diverse group and perform multiple ecological 33 
roles in aquatic systems (Regester et al., 2005). In Illinois, where a large portion of the Illinois 34 
Basin Coal Region is located, 20 species of salamanders are known to occur (Illinois DNR, 35 
2010a); 22 species in Indiana (Indiana DNR 2010a), and 19 species are found in western 36 
Kentucky (WKU, 2010a). Though some salamanders are terrestrial for much of the year and 37 
inhabit forest burrows, or are found under logs, rocks, and leaves, they breed in water; 38 
salamander larvae and aquatic adult of some species rely on rivers, creeks, lakes, ponds, swamps, 39 
and ditches as habitat.  Due to their permeable skin frogs are semi-aquatic; while frogs and toads 40 
typically depend on streams, ponds, or lakes, for their larvae to develop in water. There are 22 41 
species of frogs and toads in Illinois (Illinois DNR 2010c), 17 species in Indiana (Indiana DNR, 42 
2010b), and 16 species in western Kentucky (WKU, 2010b). Like most amphibians, frogs are 43 
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ecosystem indicators; because of their skin permeability, frogs are susceptible to the absorption 1 
of many pollutants in waters of poor quality.  Frogs are an important component of the vertebrate 2 
food chain and are consumed by a variety of predators, including fish, snakes, and turtles (Moler, 3 
1994). 4 

Turtles inhabit a unique blend of niches from wetlands, to uplands. There are 17 species of 5 
turtles in Illinois (Illinois DNR, 2010c), 17 species in Indiana (Indiana DNR, 2010c), and 15 6 
species in Kentucky (KDFWR, 2010).  These species include both aquatic and terrestrial turtles. 7 
Aquatic turtles are known to survive from 40 to 70 years, remaining an important part of the 8 
aquatic system (Indiana DNR, 2010c).  There are a total of 39 species of snakes that inhabit 9 
Illinois, dwelling in forests, grasslands, marshes, swamps, ponds, lakes, streams, rivers, and 10 
sloughs (Illinois DNR, 2010d). Many species are semi-aquatic, and are important components of 11 
the food web that transfer energy between terrestrial and aquatic environments.   12 

The Illinois Basin is rich in fish species, which are not only important to aquatic systems for their 13 
ecological value, but also to the regional economy.  Fish assemblages are variable across the 14 
basin depending on stream type; however, there is a lot of species overlap between stream types, 15 
and the assemblage descriptions below represent common assemblages. 16 

Shallowly entrenched, slow-flowing, meandering streams are common in most of the Illinois 17 
Basin.  Fish assemblages in this stream type commonly include largemouth bass (Micropterus 18 
salmoides), channel catfish (Ictalurus punctatus), crappie (Pomoxis annularis), bluegill (Lepomis 19 
macrochirus), yellow perch(Perca flavescens), the striped shiner (Luxilus chrysocephalus), the 20 
silverjaw minnow (Notropis buccatus), bluntnose minnow (Pimephales notatus), the sand shiner 21 
(Notropis stramineus), quillback (Carpiodes cyprinus), and silver redhorse (Moxostoma 22 
anisurum) (OSM, 2008; Pescitelli and Rung, 2009). Medium to large perennial streams and 23 
associated rivers are common to the rolling landscapes throughout the Illinois Basin. Fish 24 
assemblages in this stream type commonly include smallmouth bass (Micropterus dolomieu), 25 
channel catfish, bluegill, walleye, the central stoneroller (Campostoma anomalum), the bluntnose 26 
minnow, the sand shiner, and the hornyhead chub (Nocomis biguttatus) (Pescitelli and Rung, 27 
2009). 28 

Upland clear, rocky streams are typically cool-water streams that are typically found in the upper 29 
reaches of watersheds. They are present across the Illinois Basin, but are more common in the 30 
southern tip of Illinois, western Kentucky, and Michigan. Fish assemblages in this stream type 31 
commonly include  the central stoneroller, the bluntnose minnow, the sand shiner, the hornyhead 32 
chub, the spotfin shiner (Cyprinella spiloptera), striped shiner, large-scale stoneroller 33 
(Campostoma oligolepis), banded darter (Etheostoma zonale), creek chub (Semotilus 34 
atromaculatus), and the white sucker (Catostomus commersonii) ( Pescitelli and Rung, 2009). 35 
Other species of note are the least brook lamprey (Lampetra aepyptera), black spottedtop 36 
minnow (Fundulus olivaceus), and the spottail darter (Etheostoma squamiceps) (OSM, 2008).   37 

Anthropogenic impacts have drastically changed the fish assemblages in the Illinois Basin of the 38 
last century and a half.  Out of the fish species present streams at the turn of the century in 39 
Illinois, approximately one in five has been extirpated or is threatened by extinction (Illinois 40 
DNR, 1994a).  Selective overfishing, extensive watershed modifications, draining wetlands, and 41 
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the introduction of exotics, especially the sea lamprey, alewife, and salmonid species, have all 1 
contributed to the decline of fish assemblages in the Illinois Basin (Karr et al., 1985). 2 

3.12.4.3.2 Lentic Systems 3 

3.12.4.3.2.1 Habitat 4 

There are a high number of lakes and wetlands in the Illinois Basin due to past geologic events 5 
and the construction of reservoirs and ponds.  In contrast, natural lakes are rare in the prairie 6 
sections of Illinois. However, there are prairie potholes and historic oxbows along the 7 
floodplains of meandering streams and rivers.  8 

Lentic systems have been heavily impacted by indirect filling through the process of erosion and 9 
sedimentation from agricultural activities in the Illinois Basin (IDNR, 1994a).  Unlike the flow-10 
through system of streams, lakes tend to collect not only sediment but most of the pollutants that 11 
are washed into them, and thus they function, in part, as environmental sinks for agricultural 12 
pollutants such as nitrogen- and phosphorous-containing compounds. This has resulted in 13 
excessive algal and macrophyte growth in ponds and lakes in the Illinois Basin caused by plant 14 
nutrients washed into them from farm fields and septic fields, such as hog and cattle lagoons 15 
(IDNR, 1994a).   16 

3.12.4.3.2.2 Energy Flow/Primary Production 17 

In the Illinois Basin, the litoral zone of ponds and lakes generally extends from the depth of 18 
rooted plant growth, usually 15 to 25 feet deep, as submersed plants generally do not grow below 19 
a depth of 30 feet due to light and pressure limitations (O'Neal and Soulliere, 2006). There are a 20 
high number of plants that contribute to primary production in the litoral zone and the shoreline.  21 
These plants are responsible for a significant portion of the primary production for the entire 22 
lentic systems (Ozimek et al., 1990; Wetzel, 2001). Common aquatic plants in lakes and ponds 23 
in the Illinois basin are similar to those listed above for the streams in this basin 24 

3.12.4.3.2.3 Invertebrates 25 

The macroinvertebrates that are common in the lotic systems of the Illinois Basin can include 26 
annelids, plecopterans, odonates, ephemeropterans, trichopterans, and a variety of dipterans.   27 

As mentioned above in the discussion for lentic systems, freshwater mussels are abundantly 28 
diverse in the Illinois Basin Coal Region.  Different mussels species have varying habitat 29 
preferences, some live in large rivers, some in small creeks, and some in lentic systems with 30 
standing water, such as ponds or lakes. Their role in the food web, their water filtering activities, 31 
and their habitat production are very important to the aquatic systems the mussels inhabit. 32 

Crayfish are abundant in lentic systems in the Illinois Basin. In ponds, crayfish are generally 33 
found in shallow waters such as the littoral zone, and typically inhabit waters less than a meter in 34 
depth (Pennak, 1989).  Despite this limitation, lakes and ponds can attain production as high as 35 
1500 lbs of crayfish per acre, though averages are usually closer to 100 lbs per acre (Pennak, 36 
1989).  This abundance indicates the importance of crayfish in lentic food webs, both for 37 
processing organic matter, and as a food source for turtles, fish, and otters. 38 
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3.12.4.3.2.4 Vertebrates 1 

The importance of salamanders in the Illinois Basin was discussed above for the lotic systems.  2 
Lentic systems are particularly import to terrestrial salamanders, who use ponds, lakes, and 3 
wetlands for reproduction and for their larval stage.  As with lotic systems, the main threat to 4 
salamanders in lentic systems is habitat loss, fragmentation and degradation.  The draining or 5 
filling of wetlands can be a particular threat to terrestrial salamanders.  Frogs and toads typically 6 
depend on streams, ponds, or lakes, for their larval development.  They are an important 7 
component of the vertebrate food chain in these lentic systems, as they are abundant, and they 8 
efficiently transfer energy to other trophic levels in the food web, and are consumed by a variety 9 
of predators. 10 

Reptiles are an import part of lentic systems in the Illinois Basin. Aquatic turtles can represent a 11 
significant portion of biomass in a lentic system. In a recent study in a southern Illinois lentic 12 
system, four of the ten turtles present were found to have a biomass greater than 55 pounds per 13 
acre (Dreslik et al., 2005).  Semi-aquatic snake species are also important components of the 14 
food web because they transfer energy between terrestrial  and lentic environments.  These 15 
snakes feed on fish, frogs, tadpoles, salamander, crayfish, and insects in wetlands, lakes, and 16 
ponds (MDNRE, 2010e). 17 

The rich fish fauna in the Illinois Basin is important to lentic systems and the regional economy, 18 
as 73% of fishing trips in Illinois are to lakes, ponds, or reservoirs (IDNR, 2003).  In the lentic 19 
systems of Illinois, fish assemblages are usually a mix of warmwater species and commonly 20 
include largemouth bass, bluegill, crappie, bullhead catfish (Ameiurus melas), channel catfish, 21 
carp (Cyprinus carpio), white bass (Morone chrysops), hybrid striped bass (M. saxatilis x M. 22 
chrysops), freshwater drum (Aplodinotus grunniens), and various sunfish species (Cruse and 23 
Wight, 1996a; Cruse and Wight, 1996b; Cruse and Wight, 1998).  Other notable species in 24 
Illinois basin lentic systems include walleye, yellow bass (Morone mississippiensis), northern 25 
pike (Esox lucius), and muskellunge (E. masquinongy) (Cruse and Wight, 1996a; Cruse and 26 
Wight, 1996b; Cruse and Wight, 1998).  Historical selective overfishing, draining wetlands, and 27 
the introduction of exotics, especially the sea lamprey, alewife, and salmonid species, have all 28 
contributed to the decline of fish assemblages in the Illinois Basin (Karr et al., 1985).   29 

3.12.4.4 Protected Species in the Coal Counties of the Illinois Basin Coal Region 30 

In the Illinois Basin Coal Region, there is a total of 27 Federally listed species, 10 terrestrial 31 
species and 17 aquatic species, for the 27 counties with surface mining comprising the study area 32 
of the coal region.  The listed species include birds, insects, mammals, mollusks, fish, vascular 33 
plants, and reptiles.  Each taxonomic group is discussed below.  Table G-4 in Appendix G 34 
presents the federally listed species for the Illinois Basin Coal Region along with the known 35 
cause(s) of decline for each species.  Figure 3.12-8 depicts the number of different listed species 36 
for each taxonomic group for the Illinois Basin Coal Region. 37 
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Figure 3.12-8  Number of Listed Species for Each Taxonomic Group in the Coal Counties of 1 
the Illinois Basin Coal Region 2 

 3 

3.12.4.4.1 Vascular Plants 4 

Two Federally listed vascular plant species (or 7 percent of the total listed species) are found in 5 
the Illinois Basin Coal Region.  The Eastern prairie fringed orchid (Platanthera leucophaea) is 6 
listed as Threatened and the Kentucky Glade Cress (Leavenworthia exigua laciniata) is a 7 
Candidate species. 8 

3.12.4.4.2 Crustaceans 9 

Currently, there are no Federally listed crustaceans in the study area of the Illinois Basin Coal 10 
Region. 11 

3.12.4.4.3 Mollusks 12 

Fifty-nine percent of the Federally listed species for the Illinois Basin Coal Region are mollusks.   13 

All 16 of the Federally listed mollusk species are freshwater mussels.  Twelve freshwater mussel 14 
species are listed as Endangered: the catspaw (Epioblasma obliquata obliquata), the clubshell 15 
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(Pleurobema clava), the eastern fanshell pearlymussel (Cyprogenia stegaria), the littlewing 1 
pearlymussel (Pegias fibula), the northern riffleshell (Epioblasma torulosa rangiana), the 2 
orangefoot pimpleback (Plethobasus cooperianus), the pink mucket (Lampsilis abrupt), the 3 
ring pink (Obovaria retusa), the rough pigtoe (Pleurobema plenum), the tubercled blossom 4 
(Epioblasma torulosa torulosa), the fat pocketbook (Potamilus capax), and the white 5 
wartyback (Plethobasus cicatricosus).  Four freshwater mussel species are listed as Candidate 6 
species: the fluted kidneyshell (Ptychobranchus subtentum), the rabbitsfoot (Quadrula 7 
cylindrica cylindrical), the spectaclecase (Cumberlandia monodonta), and the sheepnose 8 
(Plethobasus cyphyus). 9 

3.12.4.4.4 Insects 10 

Two Federally listed insect species (or 7 percent of the listed species) are found in the Illinois 11 
Basin Coal Region.  The American burying beetle (Nicrophorus americanus) is listed as 12 
Endangered and the Icebox Cave Beetle (Pseudanophthalmus frigidus) is a Candidate species. 13 

3.12.4.4.5 Amphibians 14 

Currently, there are no Federally listed amphibians in the study area of the Illinois Basin Coal 15 
Region. 16 

3.12.4.4.6 Reptiles 17 

Seven percent of the Federally listed species listed for the Illinois Basin Coal Region are reptiles.  18 
The northern population of the copperbelly water snake (Nerodia erythrogaster neglecta) is 19 
listed as Threatened.  The Eastern massasauga (Sistrurus catenatus) is listed as a Candidate 20 
species. 21 

The copperbelly watersnake is currently distributed in isolated populations, commonly referred 22 
to as the northern and southern populations (USFWS, 1997).  The northern copperbelly 23 
population is distributed in Michigan, Indiana and Ohio while the southern copperbelly 24 
population is found in Kentucky, Illinois and Indiana.  Conservation agreements between 25 
USFWS and the coal mining agencies and industries in Kentucky, Illinois, and Indiana reduced 26 
the threats to the southern copperbelly population enough that the southern population was not 27 
listed under ESA (USFWS, 1997). 28 

3.12.4.4.7 Fish 29 

One Federally listed fish species (or 4 percent of the listed species) is found in the Illinois Basin 30 
Coal Region.  The pallid sturgeon (Scaphirhynchus albus) is listed as Endangered. 31 

3.12.4.4.8 Birds 32 

Seven percent of the species listed for the Illinois Basin Coal Region are Federally listed or 33 
protected birds.  There is one listed bird species, the interior least tern (Sterna antillarum 34 
athalassos), which is listed as Endangered.  The bald eagle (Haliaeetus leucocephalus) is 35 
protected under the Bald and Golden Eagle Protection Act.   36 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 37 
occur in the Illinois Basin Coal Region.  Appendix E contains additional discussion of migratory 38 
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flyways and how the migratory flyways intersect with the various coal regions in the United 1 
States.  2 

3.12.4.4.9 Mammals 3 

Two Federally listed mammal species (or 7 percent of the listed species) are found in the Illinois 4 
Basin Coal Region.  The gray bat (Myotis grisescens) and the Indiana bat (Myotis sodalis) are 5 
listed as Endangered. 6 

 7 

3.12.5 Northern Rocky Mountains and Great Plains Basin 8 

The coal mining counties of the Northern Rocky Mountains and Great Plains Basin region 9 
straddles the continental divide, including primary areas in Colorado, Wyoming, Montana, and 10 
North Dakota (Figure 3.12-9). 11 
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Figure 3.12-9 USFS Provinces Within the Northern Rocky Mountains and Great Plains Basin 1 
Coal Region 2 

 3 
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3.12.5.1 General Ecological Setting for Northern Rocky Mountains and Great Plains 1 

A variety of physical and chemical factors affect the biological resources of this coal region.  2 
Those are described elsewhere in this document; of particular importance are:  topography 3 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 4 
(Section 3.3).  Table 3.12-7 lists the ecological provinces located within this coal region and the 5 
approximate area of each. 6 

Table 3.12-7: USFS Provinces Associated with the Northern Rocky Mountains and Great 7 
Plains Coal Region 8 

Ecological Province 
Area of Coal Region in 

Province 
(sq mi) 

Great Plains - Palouse Dry Steppe 22,288 

Great Plains Steppe 34 

Intermountain Semi-Desert 15,587 

Middle Rocky Mountain Steppe - 
Coniferous Forest - Alpine Meadow 

292 

Southern Rocky Mountain Steppe - Open 
Woodland - Coniferous Forest - Alpine 
Meadow 

1825 

 9 

The general province descriptions provided below for the ecological provinces distributed within 10 
the Northern Rocky Mountains and Great Plains Basin Coal Region come from McNab (2007), 11 
Cleland et al (1997), and USDA-USFS (1993). 12 

3.12.5.1.1 Great Plains-Palouse Dry Steppe Province 13 

This region is characterized by rolling plains and tablelands of moderate relief (McNab and 14 
Avers, 1994). The vegetation in this province is predominantly herbaceous with lesser areas of 15 
shrubland (McNab et al, 2007). The counties in the Northern Rocky Mountains and Great Plains 16 
coal region with active mines encompass only a tiny fraction of this 304,723 square mile 17 
province.   18 

Major rivers in the province are large plains rivers such as the Platte, Missouri, and Arkansas. 19 

3.12.5.1.2 Middle Rocky Mountain Steppe-Coniferous Forest-Alpine Meadow Province 20 

The vegetation in this province is mainly evergreen, needleleaf forest that varies in composition 21 
with altitude, although lower slopes and plains are dominated by shrubland and herbaceous cover 22 
(McNab et al, 2007).  The province is approximately 76,257 square miles and the Northern 23 
Rocky Mountains and Great Plains coal region encompasses only a small fraction of this 24 
province.   25 
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Perennial streams have a dominantly dendritic drainage pattern and are fairly widely spaced in 1 
the eastern portion of the province; however, drainage patterns are increasingly complicated in 2 
westward portions of the province due to complex geology (McNab and Avers, 1994).  Larger 3 
streams also flow through the province, such as the Salmon and Missouri Rivers, and are often 4 
deeply incised in V-shaped canyons as they leave the mountains. Reservoir lakes, such as Holter 5 
Lake and Canyon Ferry Lake are found in this province, while smaller natural alpine lakes 6 
produced by glacial events, occur at higher elevations in the province (McNab and Avers, 1994). 7 

3.12.5.1.3 Intermountain Semi-Desert Province 8 

This province covers the plains and tablelands of the Columbia-Snake River Plateaus and 9 
Wyoming Basin.  The plateaus include most of the Northwest’s lava fields (McNab and Avers, 10 
1994). The vegetation in this province consists of shrubland on the  plains; woodlands are on 11 
steeper slopes (McNab et al, 2007).  The Northern Rocky Mountains and Great Plains coal 12 
region encompasses just about 10% of the approximately 158,853 square miles of the province.   13 

Water is scarce in some areas of this province, though rivers flow through the area such as the 14 
Green River, the Lower Snake River, and Platte River (McNab and Avers, 1994). These rivers 15 
are moderate to deeply incised, warm water, third to fifth order systems with dendritic drainage 16 
patterns.  The province also supports some small and intermittent streams and cool water streams 17 
(McNab and Avers, 1994). 18 

3.12.5.1.4 Great Plains Steppe Province 19 

This region is characterized by flat and rolling plains (McNab and Avers, 1994). The vegetation 20 
of this province is predominantly herbaceous with woodland along riparian areas of waterways 21 
(McNab et al, 2007).  This province is an area of approximately 141,677 square miles of which 22 
the Northern Rocky Mountains and Great Plains coal region encompasses only a tiny fraction.   23 

There are somewhat chaotic internal drainage patterns of warm water streams in this province, 24 
with many glacial pothole lakes and ponds, and some long, lineal drainages fed by a high density 25 
of dendritic drainages (McNab and Avers, 1994). The major river of the province in the coal 26 
region is the Mouse River. 27 

3.12.5.1.5 Southern Rocky Mountain Steppe – Open Woodland – Coniferous Forest – 28 
Alpine Meadow 29 

A description of the Southern Rocky Mountain Steppe-Open Woodland-Coniferous Forest-30 
Alpine Meadow province is provided above in Section 3.12.2.  The coal mining area in the 31 
Northern Rocky Mountains and Great Plains coal region encompasses only a small fraction of 32 
this 93,852 square mile Province.  Rapidly flowing, cool water, perennial rivers and streams 33 
occur in this province, including many short, steep tributaries with high water and sediment 34 
delivery efficiencies (McNab and Avers, 1994). Many lakes and wet meadows are associated 35 
with areas above 6,000 ft, occurring in glaciated terrain, as well as in high elevation cirques and 36 
basins (McNab and Avers, 1994). Major rivers in this province include the Colorado, Arkansas, 37 
and the upper reaches of the Rio Grande and Canadian Rivers. 38 
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3.12.5.2 Terrestrial Resources for Northern Rocky Mountains and Great Plains 1 

The Northern Rocky-Great Plains coal region study area includes numerous disconnected bands 2 
that extend across the north-central United States, including portions of Montana, North Dakota, 3 
Wyoming, and Colorado.  Except as noted, all of the ecoregion descriptions and vegetation cover 4 
type descriptions below are taken from McNab, et al. (2007). 5 

Most of the area in this coal region is contained within four ecoregion provinces.  In the less 6 
mountainous areas of Montana, North Dakota,  Colorado, and Wyoming, the coal region is 7 
within the Great Plains-Palouse Dry Steppe Province.  Vegetation in this province includes 8 
mountain grasslands, Great Plains grasslands, ponderosa pine, sagebrush, prairie, and pinyon-9 
juniper cover types. 10 

In the more mountainous regions along its northern side, the coal region is located within the 11 
Middle Rocky Mountain Steppe-Coniferous Forest-Alpine Meadow Province.  Vegetation in this 12 
province includes Douglas fir, lodgepole pine, sagebrush, and mountain grasslands cover types. 13 

In the mountainous regions south of the Middle Rocky Mountain Steppe-Coniferous Forest-14 
Alpine Meadow Province is the Southern Rocky Mountain Steppe-Open Woodland-Coniferous 15 
Forest-Alpine Meadow Province.  Vegetation in this province includes lodgepole pine, fir-16 
spruce, sagebrush, alpine tundra, ponderosa pine, chaparral-mountain shrub, and hemlock-Sitka 17 
spruce cover types. 18 

In southern Idaho, Wyoming, and Colorado, the coal belt is located within the Intermountain 19 
Semidesert Province.  Vegetation in this province includes sagebrush, desert shrub, chaparral-20 
mountain shrub, Great Plains grasslands, pinyon-juniper, and Douglas-fir cover types. 21 

Isolated areas of the coal belt are also located in Great Plains Steppe Province in northern North 22 
Dakota, characterized by Great Plains grasslands and aspen-birch cover types; the Northern 23 
Rocky Mountain Steppe-Coniferous Forest-Alpine Meadow Province in northwest Montana, 24 
characterized by lodgepole pine, fir-spruce, larch, and mountain grasslands cover types; and the 25 
Black Hills Coniferous Forest Province in east Wyoming, characterized by ponderosa pine and 26 
Great Plains grasslands cover types. 27 

The flora and fauna of the cover types distributed in these ecological provinces is summarized 28 
below.  Unless stated otherwise, the information on cover types was obtained from McNab et al, 29 
2005.   30 

 31 

3.12.5.2.1 Mountain Grasslands Cover Type 32 

Vegetation.  Although the mountain grasslands cover type ranges from foothills at northerly 33 
latitudes to high mountain sites, it is characterized throughout by bunchgrasses of the fescue and 34 
wheatgrass groups. 35 

Fauna.  In the foothills portion of the mountain grasslands cover type, pronghorn, or antelope, 36 
are resident and mule deer are winter visitors.  Where there is an interface with the sagebrush 37 
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cover type, common animals are the black-tailed jackrabbit, pygmy cottontail, and various mice.  1 
At low to medium elevations, various subspecies of ground squirrels are present, as well as the 2 
badger.  At medium to high elevations, the grasslands seasonally support Rocky Mountain elk 3 
and mule deer.  The pocket gopher is well distributed throughout the cover type.  Predators, 4 
which are well distributed at high elevations, are the bobcat, black bear, and coyote.  Two of the 5 
more common birds present are the robin and horned lark. Marsh hawks, sparrow hawks, and 6 
golden eagles are common raptors. 7 

3.12.5.2.2 Aspen-Birch Cover Type 8 

A discussion of the Aspen-Birch Cover type is provided above in Section 3.12.1. 9 

3.12.5.2.3 Larch Cover Type 10 

Vegetation.  This cover type is characterized by forests in which 50 percent or more of the stand 11 
is western larch (Larix occidentalis), except where western white pine comprises 20 percent or 12 
more of the timber volume.  Ecologically, larch is considered seral to stands of grand fir and 13 
stands of Douglas fir.  Understory species are commonly of the genera found in spruce-fir stands 14 
and some Douglas-fir stands. 15 

Fauna.  The fauna in the larch cover type is similar to the faunas of the Douglas-fir and fir-16 
spruce cover types.  Larch, however, being a deciduous conifer, lets more light into the stand 17 
during part of the year.  The difference in the amount of light leads wildlife to prefer the larch 18 
stands at times. 19 

3.12.5.2.4 Prairie Cover Type 20 

Vegetation.  The prairie cover type is known to many as the tall-grass or true prairie.  Bluestems 21 
constitute about 70 percent of the vegetation and reach heights of 5–6 feet in lowland areas.  22 
Large numbers of flowering forbs are present but are usually overshadowed by the grasses.  Most 23 
of the plants are classified as warm-season plants. Woody vegetation is rare.  Willow occurs in 24 
some places in exceptionally moist areas of the northern part of the cover type, and needleleaved 25 
evergreens and broadleaved deciduous trees are scattered in the southern part.  Deciduous trees 26 
are common along permanent streams. 27 

Fauna. Bison once grazed at the western margin of the tall-grass prairie, and the pronghorn, or 28 
antelope, is still present there.  Jackrabbits are common residents of the prairie, and cottontails 29 
are present where there are streams and cover.  Burrowing rodents include ground squirrels, 30 
prairie dogs, pocket gophers, and many smaller rodents.  Burrowing predators include the 31 
badger.  The coyote is still common. 32 

The northern portion of the prairie cover type is an important breeding area for a number of 33 
species of migrating waterfowl.  Mourning doves have become abundant as shelterbelt plantings 34 
have developed.  Among the gallinaceous birds, the sharp-tailed grouse, greater prairie chicken, 35 
and bobwhite are present in fair numbers.   36 

 37 
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3.12.5.2.5 Pinyon-Juniper Cover Type 1 

A summary of the Pinyon-Juniper Cover type is provided above in Section 3.12.2. 2 

3.12.5.2.6 Hemlock-Sitka Spruce Cover Type 3 

Vegetation.  This cover type is defined as having 50 percent or more of the forest in western 4 
hemlock or Sitka spruce or both.  Other tree species that may be present to a lesser degree are 5 
Douglas fir, grand fir (Abies grandis), and western red cedar (Thuja plicata).  Common shrubs 6 
include the vine maple (Acer circinatum), red whortleberry (Vaccinium parvifolium), Cascades 7 
mahonia (Mahonia nervosa), California dewberry (Rubus sp.), and coast rhododendron 8 
(Rhododendron macrophyllum).  Usual herbs are American twinflower (Linnaea sp.), hollyfern 9 
(Polystichum sp.), cutleaf goldthread (Coptis sp), and redwood violet (Viola sempervirens). 10 

Fauna.  The most common large mammals in this cover type include the elk, deer, black bear, 11 
and moose.  In the hemlock areas of the northwestern portion, the red-tailed hawk, screech owl 12 
(Megascops asio), pygmy owl (Glaucidium californicum), and great horned owl (Bubo 13 
virginianus) are avian predators.  Mammalian predators include mountain lions, bobcats, wolves, 14 
the Pacific marten, and the western spotted skunk.  Smaller animals include the deer mouse, 15 
Douglas squirrel, bushy-tailed wood rat, Townsend’s chipmunk, and coast mole (Scapanus 16 
orarius).  Among the more common birds are the red crossbill (Loxia curvirostra), chestnut-17 
backed chickadee, red-breasted nuthatch, raven (Corvus sp), gray jay, Steller’s jay, hermit 18 
warbler (Dendroica occidentalis), western wood pewee (Contopus sordidulus), and pine siskin 19 
(Carduelis pinus).  Blue and ruffed grouse are also present. 20 

3.12.5.2.7 Ponderosa Pine Cover Type 21 

A description of the Ponderosa Pine cover type is provided above in Section 3.12.2. 22 

3.12.5.2.8 Sagebrush Cover Type 23 

A description of the Sagebrush cover type is provided above in Section 3.12.2. 24 

3.12.5.2.9 Douglas-fir Cover Type 25 

A description of the Douglas-fir cover type is provided in Section 3.12.2. 26 

3.12.5.2.10 Lodgepole Pine Cover Type 27 

A description of the Lodgepole Pine cover type is provided above in Section 3.12.2. 28 

3.12.5.2.11 Fir-Spruce Cover Type 29 

A description of the Fir-Spruce cover type is provided above in Section 3.12.2. 30 

3.12.5.2.12 Alpine Tundra Cover Type 31 

A description of the Alpine Tundra cover Type is provided above in Section 3.12.2. 32 

3.12.5.2.13 Great Plains Grasslands Cover Type 33 

A description of the Great Plains Grasslands cover type is provided above in  Section 3.12.2. 34 
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3.12.5.2.14 Chaparral Mountain Shrub Cover Type 1 

A description of the Chaparral Mountain Shrub cover type is provided above in Section 3.12.2. 2 

3.12.5.2.15 Desert Shrub Cover Type 3 

A description of the Desert Shrub cover type is provided above in Section 3.12.2. 4 

3.12.5.2.16 Invasive Species 5 

Noxious weeds and invasive plants found in the Northern Rocky Mountain and Great Plains coal 6 
region are listed in Appendix F. 7 

3.12.5.3 Aquatic Resources for Northern Rocky Mountains and Great Plains 8 

The Northern Rocky Mountains and Great Plains Coal Region includes streams on both sides of 9 
the continental divide. The major rivers that drain to the Pacific include the Green River, 10 
Colorado River, and Snake River; while the major rivers that drain to the Atlantic include the 11 
Platte River, Yellowstone River, Missouri River, Arkansas River, and Canadian River.   12 

3.12.5.3.1 Lotic Systems 13 

3.12.5.3.1.1 Habitat 14 

A variety of flowing water habitats is present in the Northern Rocky Mountains and Great Plains 15 
coal region.  These include ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 16 
6th) streams as well as rivers.  According to analysis completed above in Section 3.7, it is 17 
estimated that there are a total of 146,670 miles of intermittent streams, 21,660 miles of 18 
perennial streams, and 11,380 miles of artificial channels in the coal region.     A more detailed 19 
discussion about the general habitat features of these different types of streams is presented in 20 
Appendix D. 21 

The predominant stream type in the coal region varies with topography.  In general, in the 22 
mountains and valleys streams and rivers are often perennial (USACE, 2010). The lower relief 23 
topography of the plains and plateaus in this coal region, which are typically more arid, has 24 
predominantly ephemeral and intermittent streams, and though major rivers run through these 25 
areas, their headwaters are typically found outside of the semiarid regions in the Middle Rockies 26 
(USACE, 2010).  The headwater streams are rapidly flowing characteristic mountain streams 27 
with steep staircase-like channels with steps and plunge pools, and with pools and riffles 28 
appearing as stream slope decreases towards the plains and plateaus (EPA, 2006). Streams on the 29 
plains are typically low sloped with riffles, runs, pools and few rapids, and are often deeply 30 
incised as they exit mountainous areas. Many plains streams have intermittent stream flow with 31 
perennial pools that are sustained by groundwater (Peterson et al., 2009). 32 

Many streams in this coal region have diversion dams or dams that are used for irrigation 33 
withdrawals and reservoirs, in addition to numerous small impoundments, which have been built 34 
on small tributary streams (Peterson et al., 2009). The streams and rivers of the coal region have 35 
been influenced by a high level of disturbance, with riparian disturbance exceeding 38% in the 36 
mountains, and 62% in the plains (Stoddard et al., 2005). In addition, sedimentation from erosion 37 
and agricultural activities remain stream habitat stressors, with the vast majority of streams 38 
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having low stream bed stability, indicating that their substrates are dominated by finer or smaller 1 
sediments than would be expected; in the plains, 40% of stream lengths have excessive 2 
sedimentation (Stoddard et al., 2005).  3 

3.12.5.3.1.2 Energy Flow/Primary Production 4 

Streams in mountainous areas of the coal region drain forested catchments that provide abundant 5 
woody debris as an allochthonous energy source (EPA, 2006). At lower elevations, hardwoods in 6 
riparian corridors provide an allochthonous energy source of leaves and woody debris (Peterson 7 
et al., 2009).  8 

Algal biomass consisting of cyanobacteria, filamentous chlorophytes, halophilic diatoms, and 9 
diatoms comprises a major unit of primary production in the stream of the Northern Rocky 10 
Mountains and Great Plains Coal Region. Although diatoms contribute the most to overall taxa 11 
richness, blue-green algae (cyanobacteria) and green algae account for a substantial amount of 12 
periphyton abundance in this coal region (Peterson et al., 2009). In heavily shaded mountain and 13 
canyon streams, light availability can be the overriding factor controlling the algal biomass and 14 
primary production, even in the presence of high nutrient concentrations (Mosisch et al., 2001). 15 
Although moderate algal biomass is recorded in lower elevation streams of the coal region, in 16 
mountainous areas concentrations of chlorophyll a (an indicator of algal biomass) have been 17 
found to be generally small, which suggests that primary production is higher in the lower 18 
elevations (Peterson et al., 2009). Non-algal macrophytes, such as bryophytes (liverworts, 19 
hornworts, and mosses), and emergent and aquatic vascular plants (e.g. sedges, rushes, grasses 20 
and shrubs) are locally important primary producers.  The growth and maintenance of the 21 
macrophyte communities are dependent on slope, substrate, and the stability of stream discharge 22 
(Reid, 1961). Common invasive aquatic macrophytes to the aquatic systems in the Northern 23 
Rocky Mountains and Great Plains coal region include Eurasian water milfoil (Myriophyllum 24 
spicatum), purple loosestrife (Lythrum salicaria), saltcedar (Tamarix ramosissima), and 25 
yellowflag iris (Iris pseudoacorus) (MDA, 2010). 26 

3.12.5.3.1.3 Invertebrates 27 

The most abundant aquatic insects in the Northern Rocky Mountains and Great Plains include 28 
midges, mosquitoes, blackflies, and craneflies (Diptera); mayflies (Ephemeroptera); caddisflies 29 
(Tricoptera); stoneflies (Plecoptera); beetles (Coleoptera); and damselflies and dragon flies 30 
(Odonata), respectively (Peterson et al., 2009).  A large number of these insects shred and scrape 31 
decaying organic material, which aids in the assimilation of allochthonous inputs to the aquatic 32 
system (Dodson, 2005).  Many aquatic insects are predatory, and actively feed on smaller insects 33 
and other invertebrates.  34 

In areas of increased disturbance, chironomid (Chironomidae) and other groups like scuds, mites, 35 
and pond snails increase in abundance.   36 

3.12.5.3.1.4 Vertebrates 37 

In general, places like the Northern Rocky Mountains and Great Plains Coal Region have fewer 38 
species and lower diversity of reptiles and amphibians because the mostly cold and short 39 
growing seasons that give reptiles and amphibians little time and energy to complete their life 40 
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cycle (Crowder et al., 2010). Cold-blooded physiology can be a real limitation on the species of 1 
reptiles and amphibians found in this coal region; regardless, these species remain important 2 
components of the food web, particularly in aquatic environments. However, the distribution and 3 
status of many species in this coal region are relatively unknown; surveys and research are 4 
ongoing to document, conserve, and manage reptile and amphibian species in the region (CDW, 5 
2001). 6 

In Wyoming, the heart of this coal region, there are 11 species of amphibians (WGFD, 2005).  7 
Common aquatic species in the coal region’s largest coal area, the Powder River Basin, include 8 
Woodhouse’s toad (Bufo woodhousii), the northern leopard frog (Rana pipiens), the tiger 9 
salamander (Ambystoma tigrinum), and the boreal chorus frog (Pseudacris maculata) (WGFD, 10 
2005). The invasive bull frog (Rana catesbeiana) is negatively influencing native species, and 11 
has become well established throughout the coal region, competing for resources and habitat 12 
(Stoddard et al., 2005).  Turtle diversity is low in this coal region; in Wyoming there are 4 13 
species of turtles, 3 of which are aquatic, the western spiny softshell (Apalone spinifera 14 
hartwegi), the western painted turtle (Chrysemys picta bellii), and the snapping turtle (Chelydra 15 
serpentina) (Cerovski et al., 2004).   16 

The fish assemblages the Northern Rocky Mountains and Great Plains Coal Region are diverse, 17 
as they include both cold- and warm-water species.  However, these assemblages have been 18 
heavily impacted by the introduction of non-native fish species and loss of habitat due to stream 19 
alteration and damming. Rivers reaching the Pacific Ocean historically had large runs of salmon 20 
and trout, including pink salmon (Oncorhynchus gorbuscha), Chinook salmon (O. tshawytscha), 21 
Coho salmon (O. kisutch), and cutthroat trout (O. clarkii) (EPA, 2006). Non-native fishes were 22 
and are stocked as sport fish; the most common non-native species currently reported in the coal 23 
region are brown trout (Salmo trutta), brook trout (Salvelinus fontinalis), rainbow trout 24 
(Oncorhynchus mykiss), common carp (Cyprinus carpio), smallmouth bass (Micropterus 25 
dolomieu), green sunfish (Lepomis cyanellus), and largemouth bass (Micropterus salmoides) 26 
(Stoddard et al., 2005).  Other notable introduced species to the coal region include northern pike 27 
(Esox lucius), yellow perch (Perca flavescens), rock bass (Ambloplites rupestris), northern plains 28 
killifish (Fundulus kansae), and bullhead catfishes (Ameiurus spp.). 29 

Fish diversity can be high at sites in this coal region.  In a recent fisheries survey in the Powder 30 
River Basin, an area that contains both cold- and warm-water habitats, 36 species were 31 
identified, but only 17 of them were native (Peterson et al., 2009). The most abundant species in 32 
that Powder River Basin study, in order of relative abundance, were fathead minnows 33 
(Pimephalesn promelas), smallmouth bass, sand shiners (Notropis stramineus), rock bass, white 34 
suckers (Catastomus commersonii), common carp, green sunfish, and the shorthead redhorse 35 
(Maxostoma macrolepidotum).  Fish assemblages in the coal region change in composition from 36 
the cooler waters of headwater and mountain streams to the warmer waters of lower sloped 37 
streams of the plains. These communities change from larger percentages of mountain sucker, 38 
white sucker, northern plains killifish, and longnose dace at sites farthest upstream to larger 39 
percentages of channel catfish, stonecat, river carpsucker, and goldeye at the sites farthest 40 
downstream (Peterson et al., 2009). 41 
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3.12.5.3.2 Lentic Systems 1 

3.12.5.3.2.1 Habitat 2 

In the Great Plains area there are glacial pothole lakes and ponds, along with many manmade 3 
impoundments and farm ponds. In the more mountainous areas of the coal region, reservoir 4 
lakes, such as Holter Lake and Canyon Ferry Lake are the main lentic systems, while smaller 5 
natural alpine lakes occur in glaciated terrain, as well as in high elevation cirques and basins 6 
(McNab and Avers, 1994). In the more arid areas of the coal region, some drainages lack outlets, 7 
producing temporary saline ponds and saline lakes (USACE, 2010).  8 

3.12.5.3.2.2 Energy Flow/Primary Production 9 

Allochthonous carbon sources are important to the lentic systems in this coal region.  Litterfall 10 
from the surrounding forests of spruce, fir, hemlock, pine, Douglas fir, aspen, and cottonwood 11 
provides the major food supply for many invertebrate consumers. Since the arid climate and 12 
fluctuating precipitation throughout the year can cause variability in the shorelines of lakes and 13 
ponds, it can greatly reduce the amount of macrophytes present in some lentic systems. 14 
However, other lentic systems with perennial sources of water from streams and springs can 15 
provide habitat for the development and establishment of macrophyte communities.  In the 16 
Northern Rocky Mountains and Great Plains, the littoral zone generally extends from the depth 17 
of rooted plant growth, usually 15 to 25 feet deep, as submersed plants generally do not grow 18 
below a depth of 30 feet due to light and pressure limitations (O'Neal and Soulliere, 2006). 19 
Aquatic macrophytes are responsible for a significant portion of the primary production for the 20 
lake systems (Ozimek et al., 1990; Wetzel, 2001).The macrophytes species present in lentic 21 
systems within the coal region do not generally differ from those that are known to occur in lotic 22 
systems.  23 

3.12.5.3.2.3 Invertebrates 24 

The invertebrates that are common in the lentic systems of the coal region do not generally differ 25 
from those that occur in the lotic systems of the coal region described above.   26 

3.12.5.3.2.4 Vertebrates 27 

As mention previously, this coal region has relatively low diversity of reptiles and amphibians 28 
because of the mostly cold and short growing seasons that give reptiles and amphibians little 29 
time and energy to complete their life cycle (Crowder et al., 2010).  30 

Amphibians found in natural alpine lakes are particularly impacted by introduced fish species 31 
that compete with amphibians for aquatic insects.  32 

In the lentic systems of this coal region, fish assemblages generally include species similar to the 33 
lotic systems as described above. The reservoirs communities of the region shift to larger 34 
percentages of centrachids, such as largemouth and smallmouth bass, white and black crappie 35 
(Pomoxis annularis and P. nigromaculatus), and bluegill (Lepomis macrochirus), and other 36 
games species, such as walleye (Stizostedion vitreum), northern pike, yellow perch, wiper 37 
(Morone chrysops x M. saxatilis), and channel catfish, in addition to trout and salmon species 38 
(CDW, 2009). The non-native species state agencies stock into lentic systems, commonly move 39 
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into lotic systems; threats to native fish assemblages remain from the introduction of exotic 1 
species, loss of habitat from sedimentation, and potential overfishing in lotic and lentic systems. 2 

3.12.5.4 Protected Species in the Coal Counties of the Northern Rock Mountains and Great 3 
Plains Coal Region 4 

In the Northern Rocky Mountains and Great Plains Coal Region, there is a total of 25 Federally 5 
listed species, 18 terrestrial species, six aquatic species, and one semi-aquatic species, for the 6 
19 counties with active surface mines.  The listed species include birds, fish, insects, mammals, 7 
amphibians, and vascular plants.  Each taxonomic group is discussed below.  Table G-4 in 8 
Appendix G presents the Federally listed species for the Northern Rocky Mountains and Great 9 
Plains Coal Region along with the known cause(s) of decline for each species.  Figure 3.12-10 10 
depicts the number of listed species for each taxonomic group for the Northern Rocky Mountains 11 
and Great Plains Coal Region.  12 

Figure 3.12-10 Number of Listed Species for Each Taxonomic Group in the Coal Counties 13 
of the Northern Rocky Mountains and Great Plains Coal Region 14 

 15 
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3.12.5.4.1 Vascular Plants 1 

Two Federally listed vascular plant species (or 8 percent of the listed species) are found in the 2 
Northern Rocky Mountains and Great Plains Coal Region.  The blowout penstemon (Penstemon 3 
haydenii) is listed as Endangered, and the Ute ladies’ tresses (Spiranthes diluvialis) is listed as 4 
Threatened. 5 

3.12.5.4.2 Crustaceans 6 

Currently, there are no Federally listed crustaceans in the study area of the Northern Rocky 7 
Mountains and Great Plains Coal Region. 8 

3.12.5.4.3 Mollusks 9 

Currently, there are no Federally listed mollusks in the study area of the Northern Rocky 10 
Mountains and Great Plains Coal Region. 11 

3.12.5.4.4 Insects 12 

One Federally listed insect species (or 4 percent of the listed species) is found in the Northern 13 
Rocky Mountains and Great Plains Coal Region.  The Dakota skipper (Hesperia dacotae) is 14 
listed as a Candidate species. 15 

3.12.5.4.5 Amphibians 16 

One Federally listed amphibian species (or 4 percent of the listed species) is found in the 17 
Northern Rocky Mountains and Great Plains Coal Region.  The boreal toad (Bufo boreas 18 
boreas) is listed as a Candidate species. 19 

3.12.5.4.6 Reptiles 20 

Currently, there are no Federally listed reptiles in the study area of the Northern Rocky 21 
Mountains and Great Plains Coal Region. 22 

3.12.5.4.7 Fish 23 

Fish comprise 24 percent of the Federally listed species listed for the Northern Rocky Mountains 24 
and Great Plains Coal Region with a total of six species.  Five fish species are listed as 25 
Endangered and include the bonytail (Gila elegans), the Colorado River squawfish/ 26 
pikeminnow (Ptychocheilus lucius), the humpback chub (Gila cypha), the pallid sturgeon 27 
(Scaphirhynchus albus), and the razorback sucker (Xyrauchen texanus).  The Arctic grayling 28 
(Thymallus arcticus) is listed as a Candidate species. 29 

3.12.5.4.8 Birds 30 

Forty-four percent of the species listed for the Northern Rocky Mountains and Great Plains Coal 31 
Region are Federally listed or protected birds with a total of 11 species.  Four bird species are 32 
listed as Endangered: the greater sage-grouse (Centrocercus urophasianus), the least tern (Sterna 33 
antillarum), the southwestern willow flycatcher (Empidonax traillii extimus), and the whooping 34 
crane (Grus americana).  The bald eagle (Haliaeetus leucocephalus) and the golden eagle 35 
(Aquila chrysaetos) are protected under the Bald and Golden Eagle Protection Act.  The Mexican 36 
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spotted owl (Strix occidentalis lucida) and the piping plover (Charadrius melodus 1 
circumcinctus) are listed as Threatened.  The mountain plover (Charadrius montanus) is listed as 2 
Proposed Threatened.  The yellow-billed cuckoo (Coccyzus americanus) and the Sprague’s pipit 3 
(Anthus spragueii) are listed as a Candidate species.   4 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 5 
occur in the Northern Rocky Mountains and Great Plains Coal Region.  Appendix E contains 6 
additional discussion of migratory flyways and how the migratory flyways intersect with the 7 
various coal regions in the United States. 8 

3.12.5.4.9 Mammals 9 

Mammals comprise 16 percent of the Federally listed species for the Northern Rocky Mountains 10 
and Great Plains Coal Region with a total of four species.  Two of the smaller mammal species 11 
listed include the black-footed ferret (Mustela nigripes) as Endangered and the Preble's meadow 12 
jumping mouse (Zapus hudsonius preblei) as Threatened. 13 

The two larger mammal species listed include the Canada lynx (Lynx Canadensis) as Threatened 14 
and the gray wolf (Canis lupis) as Endangered/ Threatened.  Refer to the Colorado Plateau Coal 15 
Region section for a discussion on the Canada lynx.  As a keystone predator, the gray wolf is an 16 
integral part of the ecosystem to which it belongs.  The gray wolf is listed as  Endangered for the 17 
lower 48 states, except where listed as an Experimental Population (Non-Essential) and in 18 
Minnesota where the gray wolf is listed as  Threatened.  Home ranges are large and variable 19 
depending on the location, with ranges between 50 square miles to more than 1,000 square miles 20 
(USFWS, 2007).  Territory size averages approximately 780 square kilometers in the Glacier 21 
National Park area in Montana (Bangs and Fritts, 1993).  Typically hunting in packs, gray 22 
wolves predominantly prey on ungulates, but may also prey on beaver, snowshoe hare, rodents, 23 
and carrion.  In Glacier National Park, gray wolves primarily prey on white-tailed deer (Bangs 24 
and Fritts, 1993).  Gray wolves are present in wilderness not subject to human pressures.  25 
Historically, wolves were extirpated from most of the contiguous United States due to human-26 
caused mortality (i.e., hunting, trapping, poisoning).  Other, lesser causes in the species’ decline 27 
include reduction in prey populations (i.e., ungulate herds) and habitat loss.  In recent years, 28 
reintroduced populations in Yellowstone National Park and central Idaho have been successful 29 
(USFWS, 2007). 30 

3.12.6 Northwest Basin 31 

There is only one area of active mining in the Northwest Basin coal region, located in central 32 
Alaska (Figure 3.12-11).   33 
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Figure 3.12-11 USFS Provinces Within the Northwest Basin Coal Region 1 
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 1 

3.12.6.1 General Ecological Setting for Northwest Coal Region 2 

A variety of physical and chemical factors affect the biological resources of this coal region.  3 
Those are described elsewhere in this document; of particular importance are:  topography 4 
(Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 3.2 and soils 5 
(Section 3.3).  The ecological province in this coal area is the Upper Yukon Tayga-Meadow 6 
Province which covers 384 square miles. 7 

3.12.6.1.1 Upper Yukon Tayga-Meadow Province 8 

This province is composed of rounded low mountains along with plateaus and highlands o 9 
interspersed with frequent valleys.  The vegetation of this province is a combination of mixed 10 
forests and alpine meadows (described more fully in Section 3.12.6.2.1 below). 11 

The province is made up of outwash fans and floodplains of the Chandalar, Christian, Sheenjek, 12 
and Upper Yukon rivers.  The area is a relatively flat, marshy basin patterned by braided and 13 
meandering streams, numerous thaw and oxbow lakes, and meander scars.  Surface water in 14 
streams, lakes, and bogs is usually abundant.  Water levels of lakes are typically not maintained 15 
by precipitation, but rather by spring flooding.  Chinook (Oncorhynchus tschawytscha), silver 16 
(Oncorhynchus kisutch), and chum salmon (Oncorhynchus keta) occur in the Yukon River and 17 
its tributaries.  Resident fish include northern pike, sheefish (Stenodus leucichthys), burbot (Lota 18 
lota), and arctic grayling (Thymallus arcticus).  This province is 68,400 square miles in area of 19 
which the active coal mining area in the Northwestern Coal Region encompasses only a tiny 20 
fraction. 21 

3.12.6.2 Terrestrial Resources for Northwest Basin 22 

The Northwest coal region study area includes a small coal area in central Alaska.  The flora and 23 
fauna distributed in this Province is summarized below.  The information was obtained from 24 
McNab and Avers (1994), Bailey (1995) and McNab et al, 2005.   25 

 26 

3.12.6.2.1 Cover Types in the Upper Yukon Tayga-Meadow Province 27 

Vegetation.  The vegetation pattern in the area is complex. Forests of white spruce, paper birch, 28 
and quaking aspen cover most lower slopes in the south and south-facing slopes in the north. 29 
Black spruce forest vegetation grows at higher elevations, on all north-facing slopes in the south, 30 
on all but steep south-facing slopes in the north, and on lower slopes with impeded soil drainage 31 
throughout the area. Above the black spruce forest, the vegetation is alpine meadow 32 
characterized by sedges on poorly drained sites and by low-growing shrubs on drier sites 33 
(McNab and Avers, 1994; McNab et.al, 2007; Bailey, 1995).  34 

Fauna.  Caribou and introduced bison inhabit the area, and Dall sheep (Ovis dalli) are found in 35 
the high mountains. Upland furbearers, such as marten (Martes americana), mink (Neovison 36 
vison), and shorttail (Mustela ermine) and least weasels (Mustela nivalis), are common. Hoary 37 

Deleted:  rising to 2,000-4,000 ft (600-
1,200 m) in altitude,

Deleted: f rolling topography and gentle 
slopes

Deleted:  

Deleted: s

Deleted: Alaska ecoregion descriptions 
are taken from McNab and Avers (1994) 
and Bailey (1995).



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-96 

marmots (Marmota caligata) populate mountainous areas, and woodchucks (Marmota monax) 1 
are found in the lower open woodlands. There is prime habitat for arctic ground squirrels 2 
(Spermophilus parryii) and northern flying squirrels (Glaucomys sabrinus). The range of the 3 
longtail (Microtus longicaudus) and yellow-cheeked (M. xanthognathus) voles in interior Alaska 4 
corresponds closely to this region.     This province is noted for its productive habitat for 5 
waterfowl.  Species that breed in the province include;  pintail (Anas acuta), scoter (Melanitta 6 
sp.), wigeon (Anas sp.), lesser scaup (Athya affinis), canvasback (Aythya valisneria), loons 7 
(Gavia spp.), and grebe (Podiceps spp.) (USFS, 2009). 8 

3.12.6.2.2 Invasive Species 9 

Noxious weeds and invasive plants found in the Northwest coal region are listed in Appendix F. 10 

3.12.6.3 Aquatic Resources for Northwest Coal Region 11 

The small study area of the Northwest coal region is located in central Alaska.  12 

3.12.6.3.1 Lotic 13 

3.12.6.3.1.1 Habitat 14 

A variety of flowing water habitats is present in the Northwest coal region.  These include 15 
ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well as 16 
rivers.  According to analysis completed above in Section 3.7, it is estimated that there are a total 17 
of 290 miles of intermittent streams, 1,500 miles of perennial streams, and 240 miles of artificial 18 
channel in the coal region.     A more detailed discussion about the general habitat features of 19 
these different types of streams is presented in Appendix D. 20 

Freshwater resources are spread throughout the states in the Northwest coal region and provide a 21 
wide range of habitat types.  Glaciers feed and influence nearly all rivers in Alaska and are the 22 
headwaters to some of the largest rivers (ADFG, 2006).  There are generally five stream types in 23 
Alaska including mountain-spring, tundra-spring, tundra, mountain, and glacier.  All of the 24 
stream types are found in the coal-bearing ecological province in Alaska.  Stream and riverbed 25 
substrates in Alaska vary from large boulders to glacial silt, clay, and mud.  Larger substrates 26 
provide greater surface area for aquatic invertebrates and for establishment of algae and mosses.  27 
The boulder and cobble substrates are typically found in the upper watershed while mud, silt, and 28 
clay substrates are found lower in the watershed at or near the terminus of a waterway (ADFG, 29 
2006). 30 

Glacial streams are defined by Alaska’s Comprehensive Wildlife Strategy (ADFG, 2006) as 31 
waterways where glacial input is the primary channel or floodplain forming mechanism which 32 
determines the chemical and physical hydrology of the water.  Glacially-driven rivers exhibit 33 
high and variable rates of fluvial activity and channel adjustments.  Rivers from glaciers have 34 
high discharges with pronounced stream flow fluctuations.  Glacial rivers transport large 35 
volumes of fine-grained sediments and have steep channel slopes, which influence the 36 
development of multiple (braided) channels.  Accumulations of deposited materials vary based 37 
on slope and bed composition.   38 
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Mountain streams are cold (less than 10 degrees Celsius) and flow for about five months.  Flows 1 
in these streams are derived from springs and surface runoff from melting snow and ice.    Silt 2 
load varies with flow and is highest during the spring flooding events.  Mountain streams are 3 
moderately hard-water streams with a predominance of calcium ions.  Tundra streams tend to be 4 
small meandering streams, and they flow for about 3.5 to 4.5 months out of the year.  Many 5 
tundra streams are beaded streams.  As with mountain streams, the flow patterns of tundra 6 
streams tend to fluctuate with spring flooding.  Waters in these streams are stained yellow to 7 
brown in color, and have a lower pH, lower conductance, and lower concentrations of calcium 8 
than found in mountain or spring streams.  Summer water temperatures may exceed 16 degrees 9 
Celsius.  Tundra streams contain high concentrations of dissolved organic carbon. The 10 
catchments of tundra streams, unlike mountain streams, are composed of peat underlain by an 11 
aquaclude formed by permafrost. Both mountain and tundra streams have peak flows during 12 
spring and early summer and low flows during late summer.  According to studies reviewed by 13 
Huryn et al. (2005), runoff ceases, channel volume is reduced, and the water column freezes at 14 
the onset of winter, although open water may persist in deep pools (greater than 2 meters) or 15 
regions of upwelling ground water.  Spring streams are small spring-fed tributaries with 16 
temperatures of 3 to 7 degrees Celsius although thermal and mineral springs do occur.  The 17 
springs are perennial and provide the only source of winter flow.  As these streams are relatively 18 
stable, stream banks are often overgrown with vegetation and the streambed is covered in most 19 
places with a heavy growth of moss or algae.  Turbidity and suspended sediment levels are low 20 
in spring streams (Craig and McCart, 1975) 21 

According to studies reviewed by Oswood et al. (1989), beaded tundra streams are common in 22 
arctic Alaska, from the foothills to the coastal plain where there are ice-rich, perennially frozen, 23 
and fine-grained sediments.  Beaded streams contain pools and are connected by narrow 24 
channels.  Beaded streams are considered the most characteristic of high-latitude lotic habitats.  25 
Peat dominates pool and channel substrate materials with occasional rock and moss substrates 26 
(Oswood et al., 1989).  A study by Swanson et al. (1988) indicated that beaded streams are 27 
formed by the thermal erosion of ice-rich substrates and have both lentic and lotic characteristics.  28 
At low flow, pools thermally stratify with very high surface water temperatures and very low 29 
water velocities. 30 

Streams of arctic Alaska vary both in both physical and hydrological aspects (Craig and McCart, 31 
1975; Huryn et al., 2005), which results in a wide range of disturbance regimes.    Differences in 32 
disturbance regime between mountain streams and perennial spring streams have been shown to 33 
result in large differences in biological communities (Parker and Huryn, 2006).    Some species 34 
cope with these disturbances while some will develop in winter to avoid disturbance related to 35 
flood events (Danks, 2007).  Streams with outlets to lakes have different temperature regimes 36 
and fauna (Hieber et al., 2002).  A study comparing food web structure and function of a 37 
mountain stream and a spring stream by Parker and Huryn (2006) indicated that 38 
macroinvertebrate taxon richness was greater in the spring stream than in the mountain stream.  39 
Further, the mean macroinvertebrate biomass was greater in the spring stream than in mountain 40 
stream indicating significant differences between these two stream types in the volume of 41 
material and energy flow between food-web nodes. 42 
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Streams draining permafrost-dominated watersheds have a hydrologic regime characterized by 1 
low baseflows, but high stormflows with the onset of snowmelt or rainfall (Smidt and Oswood, 2 
2002).  This differs from streams draining permafrost-free watersheds as the absence of 3 
permafrost allows deeper infiltration of precipitation allowing greater and more sustained 4 
baseflows and reduced stormflows (Woo and Winter, 1993).  A study by MacLean et al. (1999) 5 
showed that stream chemistry (dissolved organic carbon, dissolved organic nitrogen, and 6 
dissolved inorganic nitrogen) in permafrost-dominated watersheds was more closely associated 7 
with the chemistry of organic horizons in the upper soil as compared to the chemistry of streams 8 
draining permafrost-free watersheds.  The water chemistry of runoff from permafrost-free soils is 9 
controlled by contact between water and mineral soils.  This study showed that streams in 10 
permafrost-dominated watersheds are likely to be more sensitive to nutrient inputs than those in 11 
permafrost-free watersheds. Material transport of dissolved materials into streams from 12 
surrounding terrestrial landscapes can have a significant influence on the ecology of stream 13 
organisms (MacLean et al., 1999).   14 

3.12.6.3.1.2 Energy Sources, and Primary Production 15 

Food webs in arctic Alaska are functionally seasonal and there is essentially no dependence on 16 
riparian vegetation, therefore, food webs are driven by primary production during the short 17 
summer and by old carbon from peat bogs during the long winter (Oswood et al., 2000).  A study 18 
conducted by Peterson et al. (1993) on a tundra river on the north slope of Alaska found that the 19 
rocky cobble bottom of the river was colonized by filamentous algae, diatoms, and bacteria.  20 
Large amounts of organic matter were found to enter the river from peat eroding from the river 21 
banks and from dissolved organic matter leaching from the tundra landscape. Allochthonous 22 
organic matter inputs far outweighed autochthonous production of epilithic algae (Peterson et al., 23 
1986).    While allochthonous peat and dissolved organic matter strongly dominated the carbon 24 
cycle (Peterson et al., 1986), all trophic levels of the riverine food web were found to be highly 25 
responsive to fertilization by phosphorus and nitrogen which primarily stimulated epilithic 26 
diatoms and filamentous algae. 27 

A study by Huryn et al. (2005) identified 120 periphyton taxa from 24 streams on the northern 28 
slope of Alaska.  Diatoms were found to be widespread; filamentous cyanobacteria were also 29 
observed. 30 

3.12.6.3.1.3 Invertebrates 31 

Typical freshwater invertebrates found in or associated with Alaskan lotic systems include those 32 
of the Tricorythidae (mayflies), Amphipoda (malacostracan crustaceans), Rhyacophilidae and 33 
Systellognatha (stoneflies), Elmidae (riffle beetles), Hydroptilidae (micro-caddisflies), 34 
Brachycentridae (caddisflies), Oligochaeta (worms) (Corkum, 1989), and Chironomidae (Smidt 35 
and Oswood, 2003).  Less common or rare invertebrates include, but are not limited to, Baetidae 36 
and Caenidae (mayflies), Capniidae and Perlodidae (stoneflies), and Margaritiferidae and 37 
Unionidae (freshwater mussels) (Alaska Natural Heritage Program, 2010).  According to 38 
Alaska’s Comprehensive Wildlife Strategy (ADFG, 2006) invertebrate species associated with 39 
clearwater river/streams include, but are not limited to, stoneflies (Plecoptera), mayflies 40 
(Ephemeroptera), caddisflies (Trichoptera), freshwater clams (Pelecypoda), and Yukon floater 41 
mussel (Anodonata beringiana).   42 
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Diversity and abundance of benthic invertebrates in Alaska’s tundra streams are higher than in 1 
mountain streams but less than in spring streams (Craig and McCart, 1975).  Spring streams 2 
contain the greatest diversity of benthic invertebrates, and high densities of benthic invertebrates 3 
(10,000 organisms/square meter) occur in these streams (Craig and McCart, 1975).  A study 4 
conducted by Huryn et al. (2005) found that macroinvertebrate community structure was distinct 5 
among stream categories.  For instance, tundra streams had significantly greater filter feeder 6 
biomass than the other stream types, and filter feeders were absent from glacial streams.  In 7 
mountain streams, predator biomass was greater than any other stream types where Perlodid 8 
stoneflies (Arcynopteryx compacta and Isoperla sobria) contributed an average of 87 percent to 9 
predator biomass.   10 

3.12.6.3.1.4 Vertebrates 11 

Reptiles and amphibians are of minimal importance in the freshwater aquatic systems in Alaska. 12 

The fish with perhaps the greatest biologic and economic importance in the Northwest coal 13 
region are the salmonid species which include salmon, trout, char, grayling, and whitefish.  14 
Salmonids require relatively cold freshwater habitats with high water quality and diverse habitat 15 
to complete all stages of their life cycle.  Salmon typically use large stream and river systems but 16 
can also be found in smaller coastal streams (BLM, 2008). Salmonids are anadromous; their life 17 
cycle includes spawning and early development in freshwater systems and foraging activities in 18 
the ocean.   19 

According to studies reviewed by Oswood et al. (2000), fish faunas vary from the Arctic region 20 
to the panhandle of southeast Alaska due to ecological differences over the latitudinal and 21 
marine-continental gradients of Alaska.  Combined high latitude and high elevation attributes of 22 
the high mountains of Alaska create barriers to fish exchanges across headwater divides which 23 
may result in the greater differences in fish faunas compared to regions separated by low 24 
mountains and lowlands (Oswood et al., 2000).  During the winter, the headwater streams of the 25 
Brooks Range and Alaska Range mountains can be either partially or completely dewatered and 26 
covered with ice, forcing fishes to migrate to suitable overwintering areas downstream (Oswood 27 
et al. 2000).  Loss of winter habitat from substratum freezing requires that most fish migrate out 28 
to sea or move to suitable overwintering locations, which are primarily perennially flowing 29 
springs.   30 

Based on a study conducted by Craig and McCart (1975), during the summer, mountain streams 31 
have low biological productivity compared to tundra streams and spring-fed streams.  In 32 
mountain and spring streams, arctic char (Salvelinus alpinus) are commonly found, and grayling 33 
(Thymallus arcticus) also occur (Craig and McCart, 1975).  Tundra streams are used as spawning 34 
and rearing grounds by grayling (Craig and McCart, 1975).  Other fish species found in arctic 35 
streams included round whitefish (Prosopium cylindraceum), slimy sculpin (Cottus cognatus), 36 
and ninespine stickleback (Pungitius pungitius) (Craig and McCart, 1975). 37 

According to Alaska’s Comprehensive Wildlife Strategy (ADFG, 2006), fish species associated 38 
with glacial river/streams include rainbow smelt (Osmerus mordax), eulachon (Thaleichthys 39 
pacificus), longfin smelt (Spirinchus thaleichthys), and pygmy whitefish (Prosopium coulteri).  40 
Species associated with clearwater river/stream include, but are not limited to, Alaska blackfish 41 
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(Dallia pectoralis), arctic lamprey (Lampetra camtschatica), broad whitefish (Coregonus nasus), 1 
and ninespine stickleback (Pungitius pungitius).  An endemic species found in the Yukon River 2 
includes the trout-perch (Percopsis omiscomaycus). 3 

A study conducted by Adams et al. (1993) at two refuges on the Alaska Peninsula (Bering 4 
Tundra Province) found that length, weight, and age characteristics of chum (Oncorhynchus 5 
keta), coho (Oncorhynchus kisutch), and sockeye salmon, and Arctic char (Salvelinus alpinus) 6 
from the study area generally exhibit similar characteristics to other Alaska populations. This 7 
study also found that tundra streams exhibited greater fish species diversity than upland streams, 8 
and that the mean lengths of juvenile coho salmon captured from tundra streams were greater 9 
than those captured from upland streams.   10 

3.12.6.3.2 Lentic 11 

According to Alaska’s Comprehensive Wildlife Strategy (ADFG, 2006), Alaska has more than 3 12 
million lakes greater than 5 acres in size many of which are distributed in the coal region.  Lakes 13 
are defined by the Comprehensive Wildlife Strategy (ADFG, 2006) as either glacier influenced 14 
or clearwater lakes.  Lakes formed by glacial processes dominated watersheds as a result of 15 
advance and retreat of the glaciers.  Lakes can also form as a result of glaciers flowing across 16 
tributary valleys and trapping runoff.  Most of the state’s lakes are glacially formed, particularly 17 
those in the southwest and south-central portions of the state.  Glacial lakes are important to both 18 
resident and anadromous fishes for overwintering.  Clearwater lakes have can have surface or 19 
groundwater sources, or both.  Clearwater lake water levels, thermal regimes, and chemical 20 
composition are determined by flow regime, groundwater source, and connectivity.  Alaska has 21 
many isolated lakes with no surface water connection; examples include lakes/ponds of 22 
thermokarst, fluvial, and volcanic origin.  Subsurface flows may still exist with isolated 23 
lakes/ponds such as through underlying permafrost.  Isolated lakes/ponds tend to have unique 24 
biological assemblages; however, most isolated lakes/ponds provide the same functions as non-25 
isolated systems (ADFG, 2006). 26 

3.12.6.3.2.1 Energy Sources and Primary Production 27 

Photosynthetic carbon fixation by phytoplankton and bacteria has been demonstrated to represent 28 
the major part of the organic production in Alaskan lakes; chemosynthetic productivity is of 29 
secondary importance (Goldman, 1960).  Changes and differences in productivity may influence 30 
the rate of accumulation of organic matter in successive trophic levels (Goldman, 1960).  A 31 
study conducted by Goldman (1960) of primary productivity in Naknek Lake, Brooks Lake, and 32 
Lake Becharof on the Alaska Peninsula found that primary productivity per unit volume at 33 
comparable depths consistently increased towards the tributary end of the lake and that 34 
magnesium was a limiting factor for phytoplankton production throughout the summer.  35 
Seasonal changes in the total phytoplankton at Brooks Lake supported the relationship between 36 
standing crop and rate of production estimates for major changes in productivity during a season, 37 
although it was noted in this study that standing crop measurements would give very unreliable 38 
values for the rate of production if nutrient or other factors are limiting.  Diatoms were the 39 
dominant algal phylum followed by green algae (Goldman, 1960). 40 
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According to studies reviewed by Pfauth and Sytsma (2005), native aquatic plants found in lentic 1 
systems in Alaska include 15 species of pondweed (Potamogeton spp.), two species of water 2 
milfoil (Myriophyllum spp.), as well as duckweeds (Lemna spp.), and bladderworts (Utricularia 3 
spp.).  Recent surveys conducted by Pfauth and Sytsma (2005) of submersed and floating-leaved 4 
aquatic plants in southern (Kenai Peninsula) and central (near Telin National Wildlife Refuge) 5 
portions of Alaska found a total of 33 aquatic plant species including one macro-alga, one 6 
liverwort, and two aquatic mosses.  Non-native, aquatic plant species were not discovered during 7 
this survey.   8 

3.12.6.3.2.2 Invertebrates 9 

Small invertebrates associated with lakes and ponds differ from those found in streams and 10 
rivers.  Lake/pond dwelling insects or benthic invertebrates live in the bottom sediments on 11 
aquatic plants and are an important food source for fish.  Invertebrate species commonly 12 
associated with lakes/ponds in Alaska include, but are not limited to, dragonflies (suborder 13 
Anisoptera), damselflies (Suborder Zygoptera), mayflies, water fleas (Daphnia spp.), and bivalve 14 
mollusks such as the Yukon floater.  Water fleas are the dominant plankton found in freshwater 15 
habitats and are an important food source for fish and predatory insects.  The invertebrates of the 16 
Northwest Coal Region do not greatly differ between lotic and lentic aquatic systems. Common 17 
aquatic invertebrates in the region include mayfly, stonefly nymphs, caddisfly larvae, Riffle 18 
beetles, fly larvae, aquatic worms, roundworms, freshwater earthworms, amphipods, and 19 
mollusks  (Alaska Natural Heritage Program, 2010; USEPA, 2010). However, invertebrates 20 
more common in lentic systems than lotic include benthic invertebrates such as dragonfly and 21 
damselfly larvae, mayfly nymphs, water fleas (Daphnia spp.), and some bivalve mollusks such 22 
as the Yukon floater. 23 

3.12.6.3.2.3 Vertebrates 24 

There are only six native species of amphibians in Alaska that have an association with lotic 25 
systems, but these species are also found in lentic systems.  They include the northwestern 26 
salamander (Ambystoma gracile), long-toed salamander, roughskin newt (Taricha granulosa), 27 
Columbia spotted frog (Rana luteiventris), wood frog, and western toad.  Only two of these 28 
species, the wood frog and western toad, have a distribution documented outside of southeast 29 
Alaska.  (Southeast Alaska is not a part of the Northwest coal region.)  The wood frog is widely 30 
distributed throughout Alaska and is the only amphibian found above the Arctic Circle (Alaska 31 
Natural Heritage Program, 2002).  The western toad, Alaska’s only toad species, has a recorded 32 
distribution from southeast Alaska along the mainland coast to Prince William Sound (ADFG, 33 
2006).  Non-native species associated with aquatic environments (both lotic and lentic) that are 34 
known to occur in Alaska include the Pacific chorus frog (Pseudacris regilla) which breeds in 35 
slow-moving streams as well as marshes, lakes, ponds; and the red-legged frog (Rana aurora) 36 
whose habitat includes quiet permanent waters of streams, marshes or ponds (McClory and 37 
Gotthardt, 2008; ADFG, 2006; Alaska Natural Heritage Program, 2002). 38 

A study conducted by Hemming et al. (1989) found that flooded gravel mine sites created for oil 39 
development in the Prudhoe Bay - Kuparuk oilfields (northern Alaska) provide suitable 40 
overwintering habitat for several species of freshwater and anadromous fish as these sites retain 41 
large quantities of water with dissolved oxygen concentrations that are at or near saturation 42 
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throughout the year.  The flooded gravel mine sites are cold monomictic lakes that either mix 1 
continuously during the ice-free season or form weak thermoclines.  The Hemming et al. (1989) 2 
study found that colonization of flooded gravel mine sites by fish is governed by the permanence 3 
of the connection to a stream.  A total of 1,636 fish were captured during the study which 4 
included 605 arctic grayling.  Other fish caught included round whitefish (Prosopium 5 
cylindraceum) (30 percent), broad whitefish (Coregonus nasus) (8 percent), and Dolly Varden 6 
char, burbot (Lota lota), slimy sculpin (Cottus cognatus), and ninespine stickleback (Pungitius 7 
pungitius) which made up less than 1 percent of the total catch.  The Hemming et al. (1989) 8 
study found that 77 percent of all fish were captured in a shallow water area of the mine site as 9 
water temperatures in the shallow water area of the mine site influenced the distribution of fish, 10 
particularly small fish. 11 

3.12.6.4 Protected Species in the Coal Counties of the Northwest Coal Region 12 

In the Northwest Coal Region, there is a total of 5 Federally listed species, 4 terrestrial species, 13 
and 1 aquatic species, for the single “county” (i.e., “Census Area”) with active coal mining in the 14 
coal region.  The listed species include birds, fish, and mammals.  Each taxonomic group is 15 
discussed below.  Table G-4 in Appendix G presents the federally listed species for the 16 
Northwest Coal Region along with the known cause(s) of decline for each species.  Figure 3.12-17 
12 depicts the number of listed species for each taxonomic group for the Northwest Coal Region.   18 
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Figure 3.12-12 Number of Listed Species for Each Taxonomic Group for the Yukon-1 
Koyukuk Township in the Northwest Coal Region 2 

 3 

3.12.6.4.1 Vascular Plants 4 

Currently, there are no Federally listed vascular plants in the study area of the Northwest Coal 5 
Region. 6 

3.12.6.4.2 Crustaceans 7 

Currently, there are no Federally listed crustaceans in the study area of the Northwest Coal 8 
Region. 9 

3.12.6.4.3 Mollusks 10 

Currently, there are no Federally listed mollusks in the study area of the Northwest Coal Region. 11 

3.12.6.4.4 Insects 12 

Currently, there are no Federally listed insects in the study area of the Northwest Coal Region. 13 
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3.12.6.4.5 Amphibians 1 

Currently, there are no Federally listed amphibians in the study area of the Northwest Coal 2 
Region. 3 

3.12.6.4.6 Reptiles 4 

Currently, there are no Federally listed reptiles in the study area of the Northwest Coal Region. 5 

3.12.6.4.7 Fish 6 

One Federally protected fish species (or 20 percent of the listed species) is found in the 7 
Northwest Coal Region.  The green sturgeon (Acipenser medirostris) is listed as a Threatened 8 
species. 9 

3.12.6.4.8 Birds 10 

Sixty percent of the Federally listed species for the Northwest Coal Region are birds with a total 11 
of three species.  Two species are listed as Candidate species: the Kittliz’s murrelet 12 
(Brachyramphus brevirostris) and the yellow-billed loon (Gavia adamsii).  The Queen Charlotte 13 
goshawk (Accipiter gentilis laingi) is listed as Proposed Endangered.   14 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 15 
occur in the Northwest Coal Region.  Appendix E contains additional discussion of migratory 16 
flyways and how the migratory flyways intersect with the various coal regions in the United 17 
States.  18 

3.12.6.4.9 Mammals 19 

One Federally listed mammal species (or 20 percent of the listed species) is found in the 20 
Northwest Coal Region.  The wood bison (Bison bison athabascae) is listed as Endangered.  21 

 Bison are considered highly mobile within their limited range of Alaska and Canada (Larter and 22 
Gates, 1994).  The wood bison’s home range encompasses between 706 square kilometers to 23 
1,240 square kilometers in areas with less abundant foraging capacity and 170 square kilometers 24 
to 435 square kilometers in areas with abundant food resources (Larter and Gates, 1994).  Food 25 
availability dictates the bison’s diet.  The winter diet consists mainly of sedges, whereas the 26 
summer diet is more diverse and consists of sedges, grasses, and willow with lichen dominating 27 
in the fall (Larter and Gates, 1991).  Disease, hybridization with Plains bison, predation by 28 
wolves, and loss of habitat are the primary causes of the species’ decline, resulting in small 29 
remnant herds across the species’ natural range (Gates et al., 2001).  Bison have been 30 
successfully reintroduced in several Canadian parks and preserves (Gates et al., 2001). 31 

3.12.7 Other Western Interior Coal Region 32 

The Other Western Interior Coal Region is described by three coal basins, the Arkoma, the 33 
Cherokee and the Forest City Basins (USEPA, 2004).  The counties with active mines in these 34 
three coal basins are distributed in four states including Arkansas, Oklahoma, Kansas, and 35 
Missouri (Figure 3.12-13).   36 
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Figure 3.12-13 USFS Provinces Within the Other Western Interior Coal Region 1 

 2 

3 
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 1 

3.12.7.1 General Ecological Setting 2 

A wide variety of habitat types are distributed in this coal region because of the geographic 3 
extent and climatic extremes represented within the coal region.  The Other Western Interior 4 
Coal Region is largely located in the climate of the Humid Temperate Domain, an area governed 5 
by both tropical and polar air masses, with strong annual cycles of temperature and precipitation, 6 
causing seasonal fluctuation of energy and temperature that is greater than the diurnal fluctuation 7 
(Bailey, 1995).  A variety of physical and chemical factors affect the biological resources of this 8 
coal region.  Those are described elsewhere in this document; of particular importance are:  9 
topography (Section 3.5), climate (Section 3.6), precipitation (Section 3.10), geology (Section 10 
3.2 and soils (Section 3.3).  Table 3.12-8 lists the ecological provinces located in this coal region 11 
and the area of each province which is distributed within the coal region. 12 

Table 3.12-8 USFS Provinces Associated with the Other Western Interior Coal Region 13 

Ecological Province 
Area of Coal Region in 

Province 
(sq mi) 

Central Interior Broadleaf Forest 24 

Ouachita Mixed Forest-Meadow 575 

Prairie Parkland (Subtropical) 1652 

Prairie Parkland (Temperate) 2469 

Southeastern Mixed Forest 1137 

 14 
The general province descriptions provided below for the ecological provinces distributed within 15 
the Other Western Interior Coal Region come from McNab (2007), Cleland et al (1997), and 16 
USDA-USFS (1993). 17 

3.12.7.1.1 Central Interior Broadleaf Forest 18 

A description of the Central Interior Broadleaf Forest Province is presented above in Section 19 
3.12.1.1.2.  The Other Western Interior Coal Region encompasses only a tiny fraction of this 20 
119,790 square mile province. 21 

3.12.7.1.2 Prairie Parkland (Subtropical) 22 

A description of the Prairie Parkland (Subtropical) province is presented above in Section 23 
3.12.3.1.2.  The Other Western Interior coal region encompasses a small portion of this 95165 24 
square mile province. 25 
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3.12.7.1.3 Prairie Parkland (Temperate) 1 

A description of the Prairie Parkland (Temperate) province is presented above in Section 2 
3.12.4.1.1.   Approximately 3% of the total area occupied by this 95,165 square mile province in 3 
the U.S. is distributed within the coal counties of the Other Western Interior coal region with 4 
active mines. 5 

3.12.7.1.4 Ouachita Mixed Forest – Meadow  6 

This small province is found in west Arkansas and southeast Oklahoma.  This province consists 7 
of an oak-hickory-pine forest with a conifer understory and hardwood overstory (Pollinator 8 
Partnership, no date).  Generally shortleaf pine dominated communities are distributed on poor 9 
upland soils and loblolly pine dominated communities are distributed on richer valley soils; rides 10 
have a mix of shortleaf oak on southerly slopes and oak-hickory on northerly slopes (Pollinator 11 
Partnership, no date).  The Other Western Interior coal region encompasses only a tiny fraction 12 
of the land within this 11,177 square mile province. 13 

There is a high density of small to medium size perennial streams and associated rivers in this 14 
province; those in intermountain basins have moderate rates of flow, and some on mountain 15 
sides are characterized by high rates of flow and velocity (McNab and Avers, 1994). A trellis 16 
drainage pattern has developed, largely with bedrock structural control; major rivers include the 17 
Fourche and Dutch Creek, which flow into the Arkansas River (McNab and Avers, 1994).  18 
Southeastern Mixed Forest 19 

A description of the Southeastern Mixed Forest province is presented above in Section 20 
3.12.1.1.5.  The Other Western Interior coal region encompasses only a tiny fraction of this 21 
181,556 square mile province. 22 

3.12.7.2 Terrestrial Resources 23 

The Other Western Interior coal region study area includes several different terrestrial habits 24 
within the central United States, within the states of  Kansas, Missouri, Oklahoma, and Arkansas.  25 
Except as noted, all of the ecoregion descriptions and vegetation cover type descriptions below 26 
are taken from McNab, et al. (2007). 27 

The study area of this coal region in Kansas, Missouri, and Oklahoma and Arkansas is generally 28 
characterized by agricultural land interspersed with oak-hickory and prairie cover types, with 29 
elm-ash-cottonwood cover types.   30 

Near its southern limits, the coal region crosses several different provinces.  The Prairie Parkland 31 
(Subtropical) Province is located in Oklahoma and is characterized by oak-hickory and Great 32 
Plains grasslands cover types.  The Central Interior Broadleaf Forest Province is located in 33 
Missouri and Oklahoma and consists of oak-hickory and oak-pine cover types.  The Ozark 34 
Broadleaf Forest-Meadow Province is located in Oklahoma and consists of oak-hickory and oak-35 
pine cover types.  The Southeastern Mixed Forest Province is located in Oklahoma and Arkansas 36 
and consists of oak-hickory, oak-pine, and loblolly-shortleaf pine cover types.  The Ouachita 37 
Mixed Forest-Meadow Province is located within Oklahoma and Arkansas and consists of 38 
loblolly-shortleaf pine, oak-pine, and oak-hickory cover types.   39 

Deleted: A description of the Ouachita 
Mixed Forest-Meadow province is 
presented above in Section 3.12.3.  

Formatted: Not Small caps

Formatted: Normal, Justified

Deleted: The Other Western Interior coal 
region encompasses only a tiny fraction of 
the land within this 11,177 square mile 
province.¶

Formatted: Small caps

Deleted: egion



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-108 

The flora and fauna of the cover types distributed in these ecological provinces is summarized 1 
below.  Unless stated otherwise, the information on cover types was obtained from McNab et al, 2 
2005.   3 

 4 

3.12.7.2.1 Oak-Hickory Cover Type 5 

A description of the Oak-Hickory Cover type is included above in Section 3.12.1.2.1. 6 

3.12.7.2.2 Oak-Pine Cover Type 7 

A summary of the Oak-Pine Cover type is included above in Section 3.12.1.2.2. 8 

3.12.7.2.3 Prairie Cover Type 9 

A summary of the Prairie Cover type is included above in Section 3.12.5.2.4. 10 

3.12.7.2.4 Great Plains Grasslands Cover Type 11 

Vegetation. Short, warm-season grasses predominate in this cover type, and there is a minor 12 
interspersion of forbs and shrubs.  Vast stretches are dominated almost exclusively by blue 13 
grama, buffalo grass being a companion in many areas.  The eastern part of the cover type, 14 
however, is dominated by grasses of medium stature, such as western wheatgrass (Pascopyrum 15 
smithii) and needlegrass.  The occasional shrubs include juniper, silver sagebrush (Artemisia 16 
cana), silver buffalo berry (Shepherdia argentea), and skunk bush sumac (Rhus trilobata) in the 17 
northern reaches and rabbit brush (Chrysothamnus sp.) and mesquite in the southern part.  Forbs 18 
are generally quite common, but many are ephemerals. 19 

Fauna. Huge herds of American bison once migrated with the seasons across the central plains.  20 
Currently, the pronghorn, or antelope, is probably the most abundant large mammal, but mule 21 
deer and white-tailed deer are often abundant where brush cover is available, as along stream 22 
courses.  The white-tailed jackrabbit occupies the northern part of the cover type and the black-23 
tailed jackrabbit can be found in the area south of Nebraska.  The desert cottontail is widespread.  24 
The lagomorphs, the prairie dogs, and a variety of small rodents are preyed upon by the coyote 25 
and a number of other mammalian and avian predators. 26 

Sage grouse, greater prairie chickens, and sharptailed grouse are present in the area.  Among the 27 
many smaller birds are the horned lark (Eremophila alpestris), lark bunting (Calamospiza 28 
melanocorys), and western meadowlark (Sturnella neglecta).   29 

 30 

3.12.7.2.5 Loblolly-Shortleaf Cover Type 31 

A summary of the Loblolly-Shortleaf Cover type is included above in Section 3.12.1.2.6. 32 

3.12.7.2.6 Elm-Ash-Cottonwood Cover Type 33 

A summary of the Elm-Ash-Cottonwood Cover type is included above in Section 3.12.4.2.2. 34 
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3.12.7.2.7 Invasive Species 1 

Noxious weeds and invasive plants found in the Other Western Interior coal basin are listed in 2 
Appendix F. 3 

3.12.7.3 Aquatic Resources for the Other Western Interior Coal Region 4 

The Other Western Interior Coal Region is very ecologically diverse. Major rivers such as the 5 
Missouri River, Mississippi River, Arkansas River, Canadian River, Red River, Brazos River, 6 
and the Pecos River drain portions of the coal region.  It should be noted that most of the coal in 7 
the Other Western Interior Coal Region is currently mined in eastern Oklahoma and Kansas, and 8 
western Arkansas and Missouri.   9 

3.12.7.3.1 Lotic Systems  10 

3.12.7.3.1.1 Habitat 11 

A variety of flowing water habitats is present in the Other Western Interior coal region.  These 12 
include ephemeral, intermittent, low order (1st – 3rd) and higher order (4th – 6th) streams as well 13 
as rivers.  According to analysis completed for Section 3.6, it is estimated that there are a total of  14 
86,310miles of intermittent streams, 35,380 miles of perennial streams, and 6,240 miles of 15 
artificial channels in the coal region.    A more detailed discussion about the general habitat 16 
features of these different types of streams is presented in Appendix D. 17 

Lotic systems in the Other Western Interior Coal Region are diverse, ranging from perennial 18 
spring-fed mountain streams to ephemeral desert streams. Rivers that exist in the plains prairies, 19 
which exist sporadically throughout the Prairie Parkland provinces and constitute a majority of 20 
the areas that are used for coal mining, start from prairie potholes and springs.  Agricultural 21 
runoff also contributes to river flow.  These prairie rivers carry large volumes of fine sediments 22 
and tend to be turbid, wide, and shallow. Major rivers in the coal region include the Arkansas 23 
River, Missouri River, and Red River. The large rivers within the coal region historically 24 
experienced spikes in flows during the spring and early summer, which enabled sediment to be 25 
transported and deposited, and for channels to meander and migrate.  Anthropogenic 26 
manipulations of these river systems have reduced natural flows and affected the system 27 
processes. 28 

Rivers in this area have been heavily impacted by channelization, flow controls, such as dikes 29 
and levees that restrict natural channels, and by the construction of dams that have altered many 30 
natural riverine processes, such as sediment transportation and annual flooding.  Agricultural 31 
activities have also impacted streams, such as sedimentation and eutrophication. The leading 32 
stress indicators in lotic systems of the coal region include total nitrogen, riparian disturbance, 33 
and the reduction of in-stream fish habitat and riparian vegetative cover (USEPA, 2006).  The 34 
rivers and streams of the Other Western Interior Coal Region are affected by the surrounding 35 
land uses. Nutrient loading in this coal basin has become a major concern of the state 36 
environmental agencies due to the rapid growth of agricultural activities (Haggard et al., 2001).  37 
Anthropogenic sources of Phosphorus and Nitrogen include sewage, agricultural runoff, lawn 38 
fertilizers, pet wastes, and atmospheric pollution (Dodson, 2005).  39 
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3.12.7.3.1.2 Energy Flow/Primary Production 1 

A major unit of primary production in the Other Interior Coal Region is algal biomass, consisting 2 
of cyanobacteria, filamentous chlorophytes, halophilic diatoms, and diatoms. Common algal 3 
species include attached and floating filamentous species; however, phytoplankton is typically 4 
sparse (Power and Stewart 1987).  In heavily shaded mountain and canyon streams, light 5 
availability can be the overriding factor controlling the algal biomass and primary production, 6 
even in the presence of high nutrient concentrations (Mosisch et al., 2001). In mountainous areas, 7 
concentrations of chlorophyll a have been found to be generally small, indicating a relatively 8 
small amount of algal biomass in riffles (Peterson et al., 2009). In these areas, there can be an 9 
increased reliance on non-algal macrophytes and allochthonous sources for energy input for lotic 10 
systems. 11 

In mountainous areas, non-algal macrophytes, such as bryophytes (liverworts, hornworts, and 12 
mosses), and emergent and aquatic vascular plants (e.g. sedges, rushes, grasses and shrubs) are 13 
important to the primary production of the aquatic system for habitat and autochthonous energy 14 
input. Trees are typically the main source of woody debris and leaf pack material, except the 15 
plains, where herbaceous plants and shrubs are a major component. Broadleaf cover types are 16 
typical of the coal region, consisting of common species of oak (Quercus spp.), hickory (Carya 17 
spp.), hackberry (Celtis sp.), rough-leafed dogwood (Cornis drummondi) and sycamore 18 
(Platanus occidentalis), which line the stream banks in the region (Power and Stewart, 1987). 19 
Common aquatic invasive plant species in this coal region include hydrilla (Hydrilla 20 
verticillata), Eurasian water milfoil (Myriophyllum spicatum), and purple loosestrife (Lythrum 21 
salicaria) (CAPS, 2010). 22 

3.12.7.3.1.3 Invertebrates 23 

Common insect orders found in streams in the Other Western Interior Coal Region include 24 
midges, mosquitoes, blackflies, and craneflies (Diptera); mayflies (Ephemeroptera); caddisflies 25 
(Tricoptera); stoneflies (Plecoptera); beetles (Coleoptera); and damselflies and dragon flies 26 
(Odonata); springtails (Collembolan); water boatmen, water scorpions, pondskaters, and water 27 
striders (Hemiptera); and alderflies, dobsonflies and fishflies (Megaloptera) (TNC, 2010).  A 28 
large number of these insects shred and scrape decaying organic material, which aid in the 29 
assimilation of allochthonous inputs to the aquatic system (Dodson, 2005).  Many aquatic insects 30 
are predatory, and actively feed on smaller insects and other invertebrates. Non-insect 31 
invertebrates also common to lotic systems in the coal region include megadrile and microdrile 32 
worms (Oligochaeta); haplotaxid worms (Haplotaxida); water fleas (Cladocera); copepods 33 
(Copepoda); isopods (Isopoda); amphipods (Amphipoda); crayfish (Decapoda); arachnids 34 
(Acari); and snails (Basommatophora) (TNC, 2010). 35 

Another invertebrate group that is important to the region is freshwater mussels.  Although not as 36 
specious as in the Appalachian Coal Region, the mussel fauna in the Other Western Interior Coal 37 
Region has a relatively sizeable mussel fauna.   Common species include the three-ridge 38 
(Amblema plicata), the pistolgrip (Tritogonia verrucosa), the plain pocketbook (Lampsilis 39 
cardium), and the pigtoe (Fusconaia flava) (Spooner and Vaughn, 2007).  Unionid mussels often 40 
constitute the highest percentage of biomass relative to other benthic stream animals; therefore, 41 
they are a key link in the food chain between aquatic microorganisms, such as algae and bacteria, 42 
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and large animals like otter, turtles, fish, and hellbenders that eat unionids (Badra, 2005). Mussel 1 
populations have declined in recent decades to become the most imperiled group in North 2 
America because of siltation, pollution, and competition from exotic mollusks like the zebra 3 
mussel (Dreissena polymorpha) (Warren, 1995). 4 

Crayfish are another relatively common freshwater invertebrate that inhabit very diverse niches 5 
that include small streams, large rivers, lakes, and even subterranean environments (Fetzner, 6 
1996).  Like freshwater mussels, crayfish are abundantly diverse in the Other Western Interior 7 
Coal Region.  Arkansas is home to 61 species, while 28 species are known to occur in 8 
Oklahoma, 11 species in Kansas, and 32 species in Missouri, (Fetzner, 2010). These species 9 
represent one of the largest aquatic faunal groups in North America north of Mexico, but are so 10 
poorly known that over half of them do not have common names (Butler et al., 2003). However, 11 
crayfish have significant roles in aquatic ecosystems, and are a major component of the food 12 
web. They are omnivorous and process organic matter in addition to feeding on snails, small fish, 13 
and aquatic insects; they transform energy between different levels in the food chain, and are 14 
themselves eaten by more than 240 predators (Butler et al., 2003). 15 

3.12.7.3.1.4 Vertebrates 16 

Amphibians, such as frogs, toads, and salamanders, account for a considerable portion of energy 17 
flow in an ecosystem because they are abundant and ectothermic.    Some of the more common 18 
amphibian species in the areas of concentrated mining include the bullfrog (Rana catesbeiana), 19 
the southern leopard frog (Rana sphenocephala), the green frog (Lithobates clamitans), the 20 
pickerel frog (Lithobates palustris), the Red River mudpuppy (Necturus maculosus 21 
louisianensis), the central newt (Notophthalmus viridescens louisianensis), and the western slimy 22 
salamander (Plethodon albagula) (AHS, 2010). 23 

The reptiles species associated with lotic systems vary greatly across this coal region.  Reptiles 24 
common to aquatic ecosystems in areas of the coal region where mining is currently conducted 25 
include species such as the western cottonmouth (Agkistrodon piscivorus leucostoma), the plain-26 
bellied watersnake (Nerodia erythrogaster), the midland watersnake (Nerodia sipedon pleuralis), 27 
the snapping turtle (Chelydra serpentina), the Ouachita map turtle (Graptemys ouachitensis 28 
ouachitensis), the eastern river cooter (Pseudemys concinna concinna), the red-eared slider 29 
(Trachemys scripta elegans), and the spiny softshell (Apalone spinifera) (AHS, 2010). 30 
Ectothermic reptiles’ ingested energy is efficiently transferred to other trophic levels in the food 31 
web (Pough, 1980; Regester et al., 2005).  Aquatic turtles, that are known to survive from 40 to 32 
70 years, remain an important part of the aquatic system foodwebs for long period of time 33 
(IDNR, 2010).  34 

Due to the wide variation of environments in the Other Western Interior Coal Region, there is a 35 
high diversity of fishes.  The lotic systems of the coal region range from spring-fed headwater 36 
streams to the main stem of the Missouri River. The prairie region alone is known to contain 37 
over 75 species of fish (TNC, 2010).  Most of the coal region is characterized by fish 38 
assemblages, or groups, including two common orders, Siluriformes, the catfishes, and 39 
Perciformes, which contains the fish families of Centrarchidae and Percidae. Common 40 
Centrarchids in the region include largemouth bass (Micropterus salmoides), orange-spotted 41 
sunfish (Lepomis humilis), bluegill (L. macrochirus), longear sunfish (L. megalotis), green 42 
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sunfish (L. cyanellus), and crappie (Pomoxis annularis) (Stevenson et al., 1974). Common 1 
Percids include the orangethroat darters (Etheostoma spectabile), logperch (Percina caprodes), 2 
and slenderhead darters (Percina phoxocephala) (Stevenson et al., 1974). Common catfishes 3 
include black and yellow bullhead catfish (Ictalurus melas and I. natalis), and channel catfish (I. 4 
punctatus). Fish assemblages are variable across the basin depending on stream type and climate; 5 
however, there is a lot of species overlap between stream types with similar ecoregions, and the 6 
assemblage descriptions below represent common assemblages from areas currently targeted for 7 
coal production. 8 

In most of the coal region, such as prairie and plains provinces, shallowly entrenched, slow-9 
flowing, meandering streams are the most common stream type.  Fish assemblages in this stream 10 
type are commonly minnow dominated, including species such as the golden shiner 11 
(Notemigonus crysoleucas), redfin shiner (Lythrurus umbratilis), suckermouth minnow 12 
(Phenacobius mirabilis), sand shiner (Notropis stramineus), and fathead minnow (Pimephales 13 
promelas) (Pflieger, 1975).  Other species of nongame fish common to the slow flowing, 14 
meandering stream type are gizzard shad (Dorosoma cepedianum), carp (Cyprinus carpio), 15 
stonecat (Noturus flavus), black bullhead catfish, channel catfish, and flathead catfish (Pylodictis 16 
olivaris)  (Pflieger, 1975).  In addition to largemouth bass, other game fish such as smallmouth 17 
bass (Micropterus dolomieu), white bass (Morone chrysops), and freshwater drum (Aplodinotus 18 
grunniens) are also common to this type of stream in the coal region.  In addition to the 19 
meandering stream species, the main stems of the major rivers in the coal region include 20 
additional species indicative of larger lentic systems.  These big river species include the 21 
chestnut lamprey (Ichthyomyzon castaneus), shovelnose sturgeon (Scaphirhynchus 22 
platorynchus), pallid sturgeon (Scaphirhynchus albus), paddlefish (Polyodon spathula), skipjack 23 
herring (Alosa chrysochloris), goldeye (Hiodon alosoides), blue sucker (Cycleptus elongatus), 24 
and blue catfish (Ictalurus furcatus) (Pflieger, 1975).  Throughout the Mississippi, Missouri, and 25 
Arkansas River systems, invasive bighead (Hypophthalmichthys nobilis) and silver carp (H. 26 
molitrix) compete with native species for resources, particularly zooplankton and phytoplankton 27 
(USGS, 2003). 28 

Spring-fed or upland clear, rocky streams are typically cool-water streams that are typically 29 
found in the upper reaches of watersheds. They are present across this coal region, but are more 30 
commonly found in the Ouachita Mixed Forest-Meadow province. Like meandering streams, 31 
these cool streams are typically dominated by minnows such as the southern redbelly dace 32 
(Phoxinus erythrogaster), horny head chub (Nocomis biguttatus), rosyface shiner (Notropis 33 
rubellus), bleeding shiner (Luxilus zonatus), and striped shiner (Luxilus chrysocephalus) 34 
(Pflieger, 1975). In addition to minnows, darters are very common in these streams, widespread 35 
species include the orangethroat darter, the banded darter (Etheostoma zonale), the greenside 36 
darter (E. blennioides), the rainbow darter (E. caeruleum), and the fantail darter (E. flabellare).  37 
Other species common to these stream types include brook lampreys (Lampetra spp.), suckers 38 
such as the northern hog sucker (Hypentelium nigricans), black redhorse (Moxostoma duquesni), 39 
and golden redhorse (Moxostoma erythrurum), and other large species such as smallmouth bass, 40 
rock bass (Ambloplites rupestris), longear sunfish, and in larger cool streams, walleye (Sander 41 
vitreus) (Pflieger, 1975). 42 
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3.12.7.3.2 Lentic Systems 1 

3.12.7.3.2.1 Habitat 2 

There are a relatively low number of warm water lakes and wetlands in the western portion of 3 
the Other Western Interior Coal Region due to the climate conditions and topography. In the 4 
more arid areas of the coal region, some drainages lack outlets, producing temporary saline 5 
ponds and saline lakes (USACE, 2010). However, lakes produced by prior glacial action are 6 
common in the northern portion of the coal region, and oxbow lakes and wetlands are abundant 7 
along the larger river systems, and a high number of farm ponds are distributed throughout the 8 
agricultural areas.  Water reservoirs have also been constructed throughout the coal region 9 
(McNab and Avers, 1994).  The abundance of agricultural land use in this coal region has 10 
attributed to eutrophic conditions in many lentic systems. In arid areas, playas are important 11 
because they store water in areas commonly subjected to drought conditions and where there are 12 
no permanent rivers or streams. Consequently, playas create an oasis-like area that provides 13 
habitat for a variety of species, especially in the more arid areas of the coal region. 14 

3.12.7.3.2.2 Energy Flow/Primary Production 15 

As mentioned previously, in aquatic systems, primary production is accomplished by 16 
phytoplankton, macroalgae, and vascular aquatic plants. The algae associated with lentic systems 17 
make a significant contribution to the primary productivity of the aquatic ecosystems in the 18 
Other Western Interior Coal Region (O'Neal et al., 1985). In general, productive lakes average 19 
approximately 1 gram of carbon fixed per day per square meter (Dodson, 2005). 20 

The littoral zone generally extends from the depth of rooted plant growth, usually 15 to 25 feet 21 
deep, as submersed plants generally do not grow below a depth of 30 feet due to light and 22 
pressure limitations (O'Neal and Soulliere, 2006). These plants are essential in promoting the 23 
biodiversity of an aquatic system, and are responsible for a significant portion of the primary 24 
production for the entire lentic systems (Ozimek et al., 1990; Wetzel, 2001).The aquatic plant 25 
species present in lentic systems within this coal region do not generally differ from those that 26 
are known to occur in lotic systems, however, some plants are more common to lentic systems in 27 
this coal region, such as coontail (Ceratophyllum demersum), pondweeds (Potamogeton spp.), 28 
water lily (Nuphar advena), water willow (Justicia americana), and cattail (Typha spp.). Though 29 
the woody debris and leaf litter input are not as important to lentic systems as it is to lotic 30 
systems, it remains important as an allochthonous energy component from the surrounding 31 
forests of oak-hickory and mixed forest cover types. The arid climate in some areas of the region 32 
causes fluctuating precipitation throughout the year, which can cause variability in the shorelines 33 
of lakes and ponds, and can greatly reduce the amount of macrophytes present in the lentic 34 
system. However, lentic systems with perennial source water from streams and springs can 35 
provide habitat for the development and establishment of macrophyte communities. 36 

3.12.7.3.2.3 Invertebrates 37 

The invertebrates orders that are common in the lotic systems of the Other Western Interior coal 38 
region do not generally differ from those that occur in the lentic systems of Other Western 39 
Interior coal region.  The insects, worms, crayfish, and mussels form the base of the food web in 40 
lentic systems, and serve as a food source for other predators including fish and mammals. 41 
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Common pond macroinvertebrate species include mosquitoes, blackflies, and craneflies; 1 
amphipods; damselflies and dragonflies; and beetles (Bass and Potts 2001). 2 

3.12.7.3.2.4 Vertebrates 3 

Reptile and amphibian species do not greatly differ between the lotic and lentic systems in this 4 
coal region. However, lentic areas are particularly important to terrestrial salamanders, who use 5 
ponds, lakes, and wetlands for reproduction and for their larval stages of life.    They are an 6 
important component of the vertebrate food chain in these lentic systems, as they are abundant, 7 
and they efficiently transfer energy to other trophic levels in the food web, and are consumed by 8 
a variety of predators. 9 

Reptiles fill important roles in the lentic ecosystems of the Other Western Interior coal region.  10 
Aquatic turtles are known to survive for extended lengths of time, remaining an important part of 11 
the wetland, pond, and lake systems. They can represent a significant portion of biomass in a 12 
lentic system..  Semi-aquatic snake species are also important components of the food web that 13 
transfer energy between terrestrial environments and lentic environments.  These snakes feed on 14 
fish, frogs, tadpoles, salamander, crayfish, and insects in wetlands, lakes, and ponds.   15 

The fish species of lentic systems of the coal region do not differ greatly from the species found 16 
in large meandering streams. Common species include largemouth bass, bluegill, crappie, 17 
bullhead catfish, channel catfish, carp, white bass, freshwater drum (Aplodinotus grunniens), and 18 
various sunfish species.  However, in larger reservoirs and lakes game fish are stocked, or have 19 
been introduced such as northern pike (Esox lucius), walleye, hybrid striped bass (Morone 20 
saxatilis x M. chrysops), and wiper (Morone chrysops x M. saxatilis).  The non-native species 21 
state agencies stock lentic systems, commonly move into lotic systems; threats to native fish 22 
assemblages remain from the introduction of exotic species, loss of habitat from sedimentation, 23 
and potential overfishing in lotic and lentic systems. 24 

3.12.7.4 Protected Species in the Coal Counties of the Other Western Interior Coal Region 25 

In the Other Western Interior Coal Region, there is a total of 22 Federally listed species, 26 
12 terrestrial species, and 9 aquatic species, for the 9 counties with surface mining comprising 27 
the study area of the coal region.  The listed species include birds, fish, insects, mammals, 28 
mollusks, and vascular plants.  Each taxonomic group is discussed below.  Table G-4 in 29 
Appendix G presents the federally listed species for the Other Western Interior Coal Region and 30 
the known cause(s) of decline for each species.  Figure 3.12-14 depicts the number of listed 31 
species for each taxonomic group for the Other Western Interior Coal Region.  32 
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Figure 3.12-14 Number of Listed Species for Each Taxonomic Group for the Coal Counties 1 
of the Other Western Interior Coal Region 2 

 3 

3.12.7.4.1 Vascular Plants 4 

Two Federally listed vascular plant species (or 9 percent of the listed species) are found in the 5 
Other Western Interior Coal Region.  The western prairie fringed orchid (Platanthera praeclara) 6 
and Mead’s milkweed (Asclepias meadii) are listed as Threatened. 7 

3.12.7.4.2 Crustaceans 8 

Currently, there are no Federally listed crustaceans in the study area of the Other Western 9 
Interior Coal Region. 10 

3.12.7.4.3 Mollusks 11 

Twenty-three percent of the Federally listed species for the Other Western Interior Coal Region 12 
are mollusks.  All five mollusk species are freshwater mussels, which are in decline nationwide.  13 
One of the significant concerns with mussels is the limited geographic distribution of many 14 
mussel species, which are endemic to small areas with some limited to single watersheds.  These 15 
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mussel species are extremely vulnerable to extirpation as a result of single catastrophic events.  1 
Three freshwater mussel species are listed as Endangered: the Ouachita rock pocketbook 2 
(Arkansia wheeleri), the scaleshell (Leptodea leptodon), and the winged mapleleaf (Quadrula 3 
fragosa).  The neosho mucket (Lampsilis rafinesqueana) and the spectaclecase (Cumberlandia 4 
monodonta) are listed as Candidate species. 5 

3.12.7.4.4 Insects 6 

One Federally listed insect species (or 5 percent of the total listed species in the study area in this 7 
coal region) is found in the Other Western Interior Coal Region.  The American burying beetle 8 
(Nicrophorus americanus) is listed as Endangered. 9 

3.12.7.4.5 Amphibians 10 

Currently, there are no Federally listed amphibians in the study area of the Other Western 11 
Interior Coal Region. 12 

3.12.7.4.6 Reptiles 13 

Currently, there are no Federally listed reptiles in the study area of the Other Western Interior 14 
Coal Region. 15 

3.12.7.4.7 Fish 16 

Fish comprise 18 percent of the Federally listed species for the Other Western Interior Coal 17 
Region with a total of four species.  Three fish species are listed as Threatened: the Arkansas 18 
River shiner (Notropis girardi), the leopard darter (Percina pantherina), and the Neosho 19 
madtom (Noturus placidus).  The Arkansas darter (Etheostoma cragini) is listed as a 20 
Candidate species. 21 

3.12.7.4.8 Birds 22 

Thirty-six percent of the species listed for the Other Western Interior Coal Region are Federally 23 
listed or protected birds (total of eight species).  The interior least tern (Sterna antillarum 24 
athalassos), the least tern (Sterna antillarum), Eskimo curlew (Numenius borealis), and the 25 
whooping crane (Grus americana) are listed as Endangered.  The piping plover (Charadrius 26 
melodus) is listed as Threatened.  The bald eagle (Haliaeetus leucocephalus) and the golden 27 
eagle (Aquila chrysaetos) are protected under the Bald and Golden Eagle Protection Act.  The 28 
mountain plover (Charadrius montanus) is listed as Proposed Threatened.   29 

Migratory birds have special status and are protected under the MBTA.  Migratory pathways 30 
occur in the Other Western Interior Coal Region.  Appendix E contains additional discussion of 31 
migratory flyways and how the migratory flyways intersect with the various coal regions in the 32 
United States. 33 

3.12.7.4.9 Mammals 34 

Mammals comprise 9 percent of the Federally listed species for the Other Western Interior Coal 35 
Region.  The two species of bats, the gray bat (Myotis grisescens) and the Indiana bat (Myotis 36 
sodalis), are listed as Endangered. 37 
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Deleted: Protected Species¶
Introduction

Deleted: The U.S. Fish and Wildlife 
Service (USFWS) administers a variety of 
laws protecting wildlife and plant species.  
These include the Migratory Bird Treaty 
Act (MBTA), the Bald and Golden Eagle 
Protection Act (BGEPA), and the 
Endangered Species Act (ESA).  The 
MBTA prohibits the taking, killing, 
possession, and transportation of migratory 
birds, eggs, feathers and other body parts, 
and nests without a permit.  Currently, the 
list of migratory birds protected under the 
MBTA includes 1,007 species (50 CFR 
Part 10.13).  The BGEPA affords eagles 
further protection than the MBTA by 
making it unlawful to disturb eagles or 
destroy their nests.  The ESA makes it 
unlawful for the take of Federally 
threatened or endangered species.  The 
USFWS shares the responsibility of 
administering the ESA with the National 
Marine Fisheries Service (NMFS).  NMFS 
manages marine species that are federally 
threatened or endangered such as many 
marine mammals and anadromous fish 
species such as salmon and sturgeon.  ¶
Federally listed threatened and endangered 
species known to be present in the 193 
counties with active surface and 
underground coal mining were identified 
through review of appropriate state agency 
and USFWS databases, primarily state 
heritage programs.   This evaluation is not 
intended to be a final and exhaustive 
analysis of all federally protected species 
found in areas of the U.S. with coal 
deposits, but rather to be representative of 
the range of species that may be distributed 
across the coal regions.  For example, 
other counties have coal deposits that are 
not currently being extracted and those are 
not included in this evaluation.  The 
following section discusses the Federally 
listed species by coal region including 
endangered, threatened, candidate, and 
proposed species, as well as birds 
protected under the Bald and Golden Eagle ... [43]
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Deleted: <#>Appalachian Basin Coal 
Region¶
<#>¶
In the Appalachian Basin Coal Region, 
there is a total of 117 Federally listed 
species.  These include 36 terrestrial 
species and 81 aquatic species for the 114 
mining counties that comprise the study 
area for this analysis.  The listed species 
include birds, fish, insects, mammals, 
mollusks, amphibians, crustaceans, 
reptiles, and vascular plants.  Each 
taxonomic group is discussed below.  
Table 3.13-3 presents the listed species for 
the Appalachian Basin Coal Region along 
with the known cause(s) of decline for 
each species.  Figure 3.13-1 depicts the 
number of Federally listed species for each 
taxonomic group for the Appalachian 
Basin Coal Region.  ¶

Figure 3.13-1 Number of Federally 
Listed Species for Each Taxonomic ... [44]
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 U.S. Environmental Protection Agency Ecoregions in the U.S. Coal Regions 

The U.S. Environmental Protection Agency (USEPA) has developed a hierarchical system for 
classifying areas of the continental U.S. that have similar ecological characteristics (USEPA, 
2007).   These classified areas are commonly referred to as USEPA Ecoregions.  USEPA’s 
Ecoregions are subdivided into finer and finer levels of detail.  The Agency’s definitions of their 
different levels of analysis are as follows (USEPA, 2007):  Level I Ecoregions are the coarsest 
level dividing North America into 15 broad ecological regions.  At Level II, the continent is 
subdivided into 52 ecoregions and at Level III, the continental U.S. is further subdivided into 98 
ecoregions.  Level IV ecological regions are even further subdivisions.  The subdivisions of 
ecological regions at each hierarchical level are still changing slightly as further refinements are 
made. 

The USEPA defines ecoregions as “areas of relative homogeneity in ecological systems and their 
components” (USEPA, 1999). The approach USEPA has used to create ecoregion maps is based 
on analyzing the patterns and composition of biotic and abiotic phenomena that affect or reflect 
differences in ecosystem quality and integrity (Wiken, 1986; Omernik, 1987 and 1995).  These 
phenomena include geology, physiography, vegetation, climate, soils, land use, wildlife and 
hydrology.  One phenomenon does not carry more weight than any other.  USEPA looks for 
patterns of coincidence between geographic phenomena that cause or reflect difference in 



ecosystem characteristics (Omernik and Bailey, 1997).  Figure 3.12-1 shows the USEPA Level 
III Ecoregions. 

Figure 3.12-1 USEPA Level III Ecoregions 

 



 

These draft designations of Level I, II, and III ecological regions of North America in current use 
by USEPA are an update and revision of files developed by Canada, the United States, and 
Mexico in the late 1990's in a cooperative project for the Commission for Environmental 
Cooperation (CEC, 1997). These revised ecological regions were developed in a meeting 
between representatives of the three nations and CEC in April 2006 in Newport, Oregon. They 
are considered draft and subject to further refinements. At this time, Level III ecoregions in 
California are being revised and the Level III ecoregions in Arizona have yet to be subdivided.  
Table 3.12-1 summarizes the USEPA Level III ecoregions that are distributed throughout the 
coal regions.    

Table 3.12-1: USEPA Level III Ecoregions Distributed in the Coal Regions 

USEPA Level III Ecoregion Name Coal Region 
USEPA 
Level III 

Code 

Central Appalachians Appalachian Basin 69 

Eastern Corn Belt Plains Appalachian Basin 55 

Erie Drift Plain Appalachian Basin 61 

Interior Plateau Appalachian Basin 71 

North Central Appalachians Appalachian Basin 62 

Northeastern Coastal Zone Appalachian Basin 59 

Northern Allegheny Plateau Appalachian Basin 60 

Piedmont Appalachian Basin 45 

Ridge and Valley Appalachian Basin 67 

Southeastern Plains Appalachian Basin 65 

Southwestern Appalachians Appalachian Basin 68 



USEPA Level III Ecoregion Name Coal Region 
USEPA 
Level III 

Code 

Western Allegheny Plateau Appalachian Basin 70 

Arizona/New Mexico Mountains Colorado Plateau 23 

Arizona/New Mexico Plateau Colorado Plateau 22 

Central Basin and Range Colorado Plateau 13 

Chihuahuan Deserts Colorado Plateau 24 

Colorado Plateaus Colorado Plateau 20 

High Plains Colorado Plateau 25 

Madrean Archipelago Colorado Plateau 79 

Southern Rockies Colorado Plateau 21 

Southwestern Tablelands Colorado Plateau 26 

Wasatch and Uinta Mountains Colorado Plateau 19 

Wyoming Basin Colorado Plateau 18 

Arkansas Valley Gulf Region 37 

East Central Texas Plains Gulf Region 33 

Interior Plateau Gulf Region 71 

Interior River Valleys and Hills Gulf Region 72 

Mississippi Alluvial Plain Gulf Region 73 

Mississippi Valley Loess Plains Gulf Region 74 

Ouachita Mountains Gulf Region 36 

Ozark Highlands Gulf Region 39 

South Central Plains Gulf Region 35 

Southeastern Plains Gulf Region 65 

Southern Coastal Plain Gulf Region 75 

Southern Texas Plains Gulf Region 31 

Texas Blackland Prairies Gulf Region 32 

Western Gulf Coastal Plain Gulf Region 34 

Central Corn Belt Plains Illinois Basin 54 

Eastern Corn Belt Plains Illinois Basin 55 

Huron/Erie Lake Plains Illinois Basin 57 

Interior Plateau Illinois Basin 71 

Interior River Valleys and Hills Illinois Basin 72 

Northern Lakes and Forests Illinois Basin 50 

Ozark Highlands Illinois Basin 39 

Southern Michigan/Northern Indiana 
Drift Plains 

Illinois Basin 56 

Western Corn Belt Plains Illinois Basin 47 



USEPA Level III Ecoregion Name Coal Region 
USEPA 
Level III 

Code 

Canadian Rockies Northern Rocky Mountains and Great Plains 41 

High Plains Northern Rocky Mountains and Great Plains 25 

Idaho Batholith Northern Rocky Mountains and Great Plains 16 

Middle Rockies Northern Rocky Mountains and Great Plains 17 

Northern Basin and Range Northern Rocky Mountains and Great Plains 80 

Northern Glaciated Plains Northern Rocky Mountains and Great Plains 46 

Northern Rockies Northern Rocky Mountains and Great Plains 15 

Northwestern Glaciated Plains Northern Rocky Mountains and Great Plains 42 

Northwestern Great Plains Northern Rocky Mountains and Great Plains 43 

Snake River Plain Northern Rocky Mountains and Great Plains 12 

Southern Rockies Northern Rocky Mountains and Great Plains 21 

Southwestern Tablelands Northern Rocky Mountains and Great Plains 26 

Wasatch and Uinta Mountains Northern Rocky Mountains and Great Plains 19 

Wyoming Basin Northern Rocky Mountains and Great Plains 18 

Blue Mountains Northwest 11 

Cascades Northwest 4 

Central Basin and Range Northwest 13 

Central California Valley Northwest 7 

Coast Range Northwest 1 

Columbia Plateau Northwest 10 

Eastern Cascades Slopes and Foothills Northwest 9 

Klamath Mountains Northwest 78 

Mojave Basin and Range Northwest 14 

North Cascades Northwest 77 

Northern Rockies Northwest 15 

Puget Lowland Northwest 2 

Southern and Central California 
Chaparral and Oak Woodlands 

Northwest 6 

Willamette Valley Northwest 3 

Arkansas Valley Other Western Interior 37 

Boston Mountains Other Western Interior 38 

Central Great Plains Other Western Interior 27 

Central Irregular Plains Other Western Interior 40 

Chihuahuan Deserts Other Western Interior 24 

Cross Timbers Other Western Interior 29 

Edwards Plateau Other Western Interior 30 



USEPA Level III Ecoregion Name Coal Region 
USEPA 
Level III 

Code 

Flint Hills Other Western Interior 28 

Interior River Valleys and Hills Other Western Interior 72 

Ouachita Mountains Other Western Interior 36 

Ozark Highlands Other Western Interior 39 

Western Corn Belt Plains Other Western Interior 47 

(Source: USEPA, 2007)   

 U.S. Department of Agriculture, Forest Service Ecological Units 
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Both the 2003 and 2008 Programmatic Environmental Impact Statements (EISs) related to 
mining activities (USEPA, 2003; Office of Surface Mining [OSM], 2008) included discussions 
for the first four provinces listed above in addition to the Southern Cumberland Mountains 
section which is now described as being a part of both the Central Ridge and Valley and the 
Northern Cumberland Mountains sections (McNab et al., 2007). 
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The U.S. Fish and Wildlife Service (USFWS) administers a variety of laws protecting wildlife 
and plant species.  These include the Migratory Bird Treaty Act (MBTA), the Bald and Golden 
Eagle Protection Act (BGEPA), and the Endangered Species Act (ESA).  The MBTA prohibits 
the taking, killing, possession, and transportation of migratory birds, eggs, feathers and other 
body parts, and nests without a permit.  Currently, the list of migratory birds protected under the 
MBTA includes 1,007 species (50 CFR Part 10.13).  The BGEPA affords eagles further 
protection than the MBTA by making it unlawful to disturb eagles or destroy their nests.  The 
ESA makes it unlawful for the take of Federally threatened or endangered species.  The USFWS 
shares the responsibility of administering the ESA with the National Marine Fisheries Service 
(NMFS).  NMFS manages marine species that are federally threatened or endangered such as 
many marine mammals and anadromous fish species such as salmon and sturgeon.   

Federally listed threatened and endangered species known to be present in the 193 counties with 
active surface and underground coal mining were identified through review of appropriate state 
agency and USFWS databases, primarily state heritage programs.   This evaluation is not 
intended to be a final and exhaustive analysis of all federally protected species found in areas of 
the U.S. with coal deposits, but rather to be representative of the range of species that may be 
distributed across the coal regions.  For example, other counties have coal deposits that are not 
currently being extracted and those are not included in this evaluation.  The following section 
discusses the Federally listed species by coal region including endangered, threatened, candidate, 
and proposed species, as well as birds protected under the Bald and Golden Eagle Protection Act. 
Aquatic species are bolded in this section for emphasis because they are most likely to be 
distributed in the stream habitats.   

Migratory birds are present throughout the U.S.  As such, there are many bird species in the coal 
regions that are seasonal residents and have seasonal migrations.  These birds include waterfowl, 



shorebirds, raptors, and neotropical songbirds.  As previously mentioned, these species are 
protected under the MBTA.  In addition, they receive protection under Executive Order 13186 
(Responsibilities of Federal Agencies to Protect Migratory Birds).  A discussion of birds that 
receive special protection under these regulations is provided in Appendix 3.13-C. 

Species listed as species of concern, extirpated, or recovered species are not included in this 
discussion.  State-listed species are not included in this discussion, but are presented in Appendix 
3.13-A for informational purposes.  Natural communities and geological features that appear on 
some state lists were not included in this analysis.  For several coal regions, additional discussion 
of the larger mammal species is included because they tend to have larger home ranges than 
smaller animals which may allow them to travel in and out of coal counties. 

Across the 193 coal counties that comprise the study area of this analysis, there is a total of 
203 federally listed species (Table 3.13-1).  This table presents a listing in which each protected 
species is presented only once.  These species include 6 amphibians, 21 birds, 1 crustacean, 
30 fish, 6 insects, 17 mammals, 71 mollusks, 6 reptiles, and 45 plants.  More aquatic than 
terrestrial species are represented in this group.  Some of these species are distributed in / 
reported from more than one coal region.   The remainder of this section discusses the protected 
species in each coal region based on the information available from these representative counties. 

Table 3.13-1 Federally Protected Species Reported for the 193 Coal Counties with Active 

Mines 

Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Amphibians Anaxyrus houstonensis Houston toad LE 

Amphibians Bufo boreas boreas 
Boreal Western Toad (S. Rocky Mtn. 
Population) 

C 

Amphibians Necturus alabamensis Black Warrior Waterdog C 

Amphibians Plethodon neomexicanus Jemez Mountains salamander C 

Amphibians Plethodon nettingi Cheat Mountain salamander LT 

Amphibians Rana chiricahuensis Chiricahua Leopard Frog LT 

Birds Anthus spragueii Sprague's Pipit C 

Birds Aquila chrysaetos Golden Eagle BGEPA 

Birds Brachyramphus brevirostris Kittliz's murrelet  C 

Birds Centrocercus urophasianus Greater Sage Grouse  C 

Birds Charadrius melodus Piping Plover LT 

Birds Charadrius montanus Mountain Plover  PT 

Birds Coccyzus americanus Yellow-billed Cuckoo C 

Birds Empidonax traillii extimus Southwestern Willow Flycatcher  LE 

Birds Falco femoralis septentrionalis Northern Aplomado falcon  LE 

Birds Falco peregrinus anatum American Peregrine Falcon DL 

Birds Falco peregrinus tundrius Arctic Peregrine Falcon DL 

Birds Gavia adamsii Yellow-billed loon C 

Birds Grus americana Whooping Crane LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Birds Haliaeetus leucocephalus Bald Eagle BGEPA 

Birds Mycteria americana Wood Stork LE 

Birds Numenius borealis Eskimo Curlew  LE 

Birds Picoides borealis Red-cockaded Woodpecker LE 

Birds Sterna antillarum Least tern  LE 

Birds Sterna antillarum athalassos Interior Least Tern LE 

Birds Sternula antillarum Least Tern LE 

Birds Strix occidentalis lucida Mexican Spotted Owl LT 

Crustaceans Lirceus usdagalun  Lee County Cave Isopod  LE 

Fish Acipenser medirostris Green Sturgeon C 

Fish Acipenser oxyrinchus desotoi Gulf Sturgeon LT 

Fish Cyprinella caerulea Blue Shiner LT 

Fish Erimonax monachus Spotfin Chub LT 

Fish Erimystax cahni Slender Chub LT 

Fish Etheostoma chermocki Vermilion Darter LE 

Fish Etheostoma cragini Arkansas Darter C 

Fish Etheostoma nuchale Watercress Darter LE 

Fish Etheostoma phytophilum Rush Darter C 

Fish Etheostoma sagitta Arrow Darter C 

Fish Etheostoma susanae Cumberland Darter C 

Fish Gila cypha Humpback Chub LE 

Fish Gila elegans Bonytail LE 

Fish Notropis albizonatus Palezone Shiner LE 

Fish Notropis buccula Smalleye shiner C 

Fish Notropis cahabae Cahaba Shiner LE 

Fish Notropis girardi Arkansas River Shiner LT 

Fish Notropis oxyrhynchus Sharpnose shiner C 

Fish Noturus flavipinnis Yellowfin Madtom LT 

Fish Oncorhynchus apache Apache Trout LT 

Fish Percina aurolineata Goldline Darter LT 

Fish Percina aurora Pearl darter  C 

Fish Percina pantherina Leopard Darter LT 

Fish Phoxinus cumberlandensis Blackside Dace LT 

Fish Ptychocheilus lucius Colorado Pikeminnow LE 

Fish Scaphirhynchus suttkusi Alabama Sturgeon LE 

Fish Thymallus arcticus Arctic Grayling C 

Fish Tiaroga cobitis Loach Minnow LT 

Fish Xyrauchen texanus Razorback Sucker LE 

Fish  Scaphirhynchus albus Pallid sturgeon  LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Insects Boloria acrocnema Uncompahgre fritillary butterfly LE 

Insects Hesperia dacotae Dakota Skipper  C 

Insects Neonympha mitchellii Mitchell's Satyr LE 

Insects Nicrophorus americanus American Burying Beetle LE 

Insects Pseudanophthalmus frigidus Icebox Cave Beetle C 

Insects Somatochlora hineana Hine's Emerald LE 

Mammals 
Herpailurus yagouaroundi 

cacomitli 
Gulf Coast jaguarundi  LE 

Mammals Bison bison athabascae Wood Bison LE 

Mammals Canis lupus Gray wolf  LE 

Mammals Canis rufus Red wolf LE 

Mammals 
Corynorhinus (=Plecotus) 

townsendii virginianus 
Virginia big-eared bat  LE 

Mammals Cynomys gunnisoni Gunnison's Prairie Dog C 

Mammals Cynomys ludovicianus Black-tailed Prairie Dog  C 

Mammals Cynomys parvidens Utah Prairie Dog LT 

Mammals Leopardus pardalis Ocelot LE 

Mammals Lynx canadensis Canada Lynx  LT 

Mammals Mustela nigripes Black-footed Ferret LE 

Mammals Myotis grisescens Gray Bat LE 

Mammals Myotis sodalis  Indiana Bat  LE 

Mammals Ursus americanus American Black Bear LT 

Mammals Ursus americanus luteolus Louisiana black bear LT 

Mammals Ursus arctos Grizzly Bear  LT 

Mammals Zapus hudsonius preblei Preble's Meadow Jumping Mouse LT 

Mollusks Alasmidonta atropurpurea Cumberland Elktoe LE 

Mollusks Arkansia wheeleri Ouachita Rock Pocketbook LE 

Mollusks Athearnia anthonyi Anthony Riversnail LE 

Mollusks Crystallaria cincotta Diamond darter  C 

Mollusks Cumberlandia monodonta Spectaclecase C 

Mollusks Cyprogenia stegaria Fanshell  LE 

Mollusks Dromus dromas Dromedary Pearlymussel LE 

Mollusks Epioblasma brevidens Cumberlandian Combshell LE 

Mollusks Epioblasma capsaeformis  Oyster Mussel LE 

Mollusks Epioblasma florentina florentina Yellow Blossom (pearlymussel) LE 

Mollusks Epioblasma florentina walkeri  Tan Riffleshell  LE 

Mollusks Epioblasma metastriata Upland Combshell LE 

Mollusks Epioblasma obliquata Purple Cat's Paw Pearlymussel LE 

Mollusks Epioblasma othcaloogensis Southern Acornshell LE 

Mollusks Epioblasma torulosa rangiana Northern Riffleshell LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Mollusks Epioblasma torulosa torulosa Tubercled Blossom LE 

Mollusks Fusconaia cor Shiny Pigtoe LE 

Mollusks Fusconaia cuneolus  Fine-rayed Pigtoe  LE 

Mollusks Fusconaia escambia Narrow Pigtoe C 

Mollusks Fusconaia rotulata Round Ebonyshell C 

Mollusks Hamiota altilis Finelined Pocketbook LT 

Mollusks Hamiota perovalis Orangenacre Mucket LT 

Mollusks Hemistena lata Cracking pearlymussel LE 

Mollusks Lampsilis abrupta Pink Mucket LE 

Mollusks Lampsilis rafinesqueana Neosho Mucket  C 

Mollusks Lampsilis virescens Alabama Lamp Pearly Mussel LE 

Mollusks Lemiox rimosus  Birdswing Pearlymussel LE 

Mollusks Leptodea leptodon Scaleshell LE 

Mollusks Leptoxis ampla Round Rocksnail LT 

Mollusks Leptoxis plicata Plicate Rocksnail LE 

Mollusks Leptoxis taeniata Painted Rocksnail LT 

Mollusks Lepyrium showalteri Flat Pebblesnail LE 

Mollusks Lexingtonia dolabelloides Slabside pearlymussel C 

Mollusks Lioplax cyclostomaformis Cylindrical Lioplax LE 

Mollusks Margaritifera marrianae Alabama Pearlshell C 

Mollusks Medionidus acutissimus Alabama Moccasinshell LT 

Mollusks Medionidus parvulus Coosa Moccasinshell LE 

Mollusks Noturus placidus Neosho madtom  LT 

Mollusks Obovaria retusa Ring Pink LE 

Mollusks Pegias fabula Littlewing Pearlymussel LE 

Mollusks Plethobasus cicatricosus White wartyback LE 

Mollusks Plethobasus cooperianus Orange-foot Pimpleback LE 

Mollusks Plethobasus cyphyus Sheepnose Mussel C 

Mollusks Pleurobema clava Clubshell LE 

Mollusks Pleurobema decisum Southern Clubshell LE 

Mollusks Pleurobema furvum Dark Pigtoe  LE 

Mollusks Pleurobema georgianum Southern Pigtoe LE 

Mollusks Pleurobema perovatum Ovate Clubshell LE 

Mollusks Pleurobema plenum Rough Pigtoe LE 

Mollusks Pleurobema rubellum Dark Pigtoe LE 

Mollusks Pleurobema taitianum Heavy Pigtoe LE 

Mollusks Pleurocera foremani Rough Hornsnail PE 

Mollusks Pleuronaia dolabelloides Slabside Pearlymussel C 

Mollusks Pluerobema clava Clubshell Mussel LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Mollusks Potamilus capax Fat Pocketbook LE 

Mollusks Potamilus inflatus Alabama Heelsplitter LT 

Mollusks Ptychobranchus foremanianus Rayed Kidneyshell LE 

Mollusks Ptychobranchus greenii Triangular Kidneyshell LE 

Mollusks Ptychobranchus subtentum Fluted Kidneyshell C 

Mollusks Quadrula cylindrica cylindrica Rabbitsfoot C 

Mollusks Quadrula cylindrica strigillata Rough Rabbitsfoot LE 

Mollusks Quadrula fragosa Winged Mapleleaf LE 

Mollusks Quadrula intermedia Cumberland Monkeyface LE 

Mollusks Quadrula sparsa  Appalachian Monkeyface  LE 

Mollusks Quadrula stapes Stirrupshell E 

Mollusks Toxolasma cylindrellus Pale Lilliput LE 

Mollusks Triodopsis platysayoides Flat-spired three-toothed Snail  LT 

Mollusks Tulotoma magnifica Tulotoma Snail LE 

Mollusks Villosa fabalis Rayed Bean Mussel C 

Mollusks Villosa perpurpurea  Purple Bean  LE 

Mollusks Villosa trabalis Cumberland Bean  LE 

Reptiles Glyptemys muhlenbergii Bog Turtle LT 

Reptiles Liochlorophis vernalis Smooth Green Snake LT 

Reptiles Nerodia erythrogaster neglecta Copperbelly Water Snake LT 

Reptiles Pituophis ruthveni Louisiana pine snake C 

Reptiles Sistrurus catenatus Eastern massasauga C 

Reptiles Sternotherus depressus Flattened Musk Turtle LT 

Vascular 
Plants 

Abronia macrocarpa Large-fruited sand-verbena LE 

Vascular 
Plants 

Apios priceana Price's Potato-bean LT 

Vascular 
Plants 

Arabis georgiana Georgia Rock-cress C 

Vascular 
Plants 

Arabis serotina Shale barren rock-cress  LE 

Vascular 
Plants 

Asclepias meadii Mead's milkweed LT 

Vascular 
Plants 

Asplenium scolopendrium var. 

americanum 
American Hart's-tongue Fern LT 

Vascular 
Plants 

Astragalus montii Heliotrope Milkvetch LT 

Vascular 
Plants 

Clematis morefieldii Morefield's Leather-flower LE 

Vascular 
Plants 

Conradina verticillata Cumberland Rosemary LT 

Vascular 
Plants 

Cycladenia humilis var jonesii Jones Cycladenia LT 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Vascular 
Plants 

Dalea foliosa Leafy Prairie Clover LE 

Vascular 
Plants 

Erigeron maguirei Maguire Daisy  LT 

Vascular 
Plants 

Eriogonum pelinophilum clay-loving wild buckwheat LT 

Vascular 
Plants 

Geocarpon minimum Earth fruit (Tinytim) LT 

Vascular 
Plants 

Hibiscus dasycalyx Neches River rose-mallow C 

Vascular 
Plants 

Hoffmannseggia tenella Slender Rush-pea LE 

Vascular 
Plants 

Isotria medeoloides  Small Whorled Pogonia  LT 

Vascular 
Plants 

Leavenworthia exigua laciniata Kentucky glade cress  C 

Vascular 
Plants 

Lesquerella lyrata Lyrate Bladderpod LT 

Vascular 
Plants 

Marshallia mohrii Mohr's Barbara's Buttons LT 

Vascular 
Plants 

Minuartia cumberlandensis Cumberland Sandwort LE 

Vascular 
Plants 

Pediocactus despainii San Rafael Cactus  LE 

Vascular 
Plants 

Pediocactus winkleri Winkler Pincushion Cactus LT 

Vascular 
Plants 

Penstemon haydenii Blowout Penstemon LE 

Vascular 
Plants 

Phacelia argillacea Clay Phacelia  LE 

Vascular 
Plants 

Platanthera integrilabia White Fringeless Orchid C 

Vascular 
Plants 

Platanthera leucophaea Eastern prairie fringed orchid LT 

Vascular 
Plants 

Platanthera praeclara Western Prairie Fringed Orchid LT 

Vascular 
Plants 

Ptilimnium nodosum Harperella LE 

Vascular 
Plants 

Sagittaria secundifolia Kral's water-plantain  LT 

Vascular 
Plants 

Sarracenia oreophila Green Pitcher Plant LE 

Vascular 
Plants 

Schoenocrambe barnebyi Barneby Reed-mustard  LE 

Vascular 
Plants 

Scirpus ancistrochaetus Northeastern Bulrush LE 

Vascular Sclerocactus glaucus Colorado hookless cactus LT 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Plants 

Vascular 
Plants 

Sclerocactus wetlandicus Uinta Basin Hookless Cactus LT 

Vascular 
Plants 

Sclerocactus wrightiae Wright Fishhook Cactus  LE 

Vascular 
Plants 

Spigelia gentianoides var. 

alabamensis 
Gentian Pinkroot LE 

Vascular 
Plants 

Spiraea virginiana Virginia Spiraea LT 

Vascular 
Plants 

Spiranthes diluvialis Ute Ladies' Tresses LT 

Vascular 
Plants 

Spiranthes parksii Navasota ladies'-tresses LE 

Vascular 
Plants 

Symphyotrichum georgianum Georgia Aster C 

Vascular 
Plants 

Thelypteris burksiorum Alabama Streak-sorus Fern LT 

Vascular 
Plants 

Townsendia aprica Last Chance Townsendia  LT 

Vascular 
Plants 

Trifolium stoloniferum Running Buffalo Clover LE 

Vascular 
Plants 

Xyris tennesseensis Tennessee Yellow-eyed Grass LE 

Sources:  USFWS and State Heritage Programs  
Federal Status Codes:  LE=Listed Endangered; LT=Listed Threatened; C=Candidate; DL=Delisted; BGEPA=Bald 
and Golden Eagle Protection Act 

Appendix 3.13-A presents the state and Federally listed species for the individual counties 
evaluated in each coal region.  The numbers of Federally listed species mentioned in the 
following paragraphs are summaries based upon the information presented in Appendix 3.13-A.   
Based upon the representative counties, the Appalachian Basin Coal Region has the greatest 
number of Federally listed species of any coal region.  The Northwest Coal Region has the least 
number of Federally listed species of the seven coal regions.  In the Illinois Basin and 
Appalachian Basin Coal Regions, the majority of Federally listed species are mollusks.   

An overview of the Federally listed species in each state within each coal region is also presented 
in Table 3.13-2 for informational purposes; however, it should be noted that the counts in this 
table include duplicate species between states within a coal region, and that three counties in 
Colorado fall within two different coal regions.  From this summary it is apparent that there are 
more Federally listed species in Alabama compared to the other coal-producing states (81 
species), and Missouri has the least (0 species).   
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 Appalachian Basin Coal Region 

  

In the Appalachian Basin Coal Region, there is a total of 117 Federally listed species.  These 
include 36 terrestrial species and 81 aquatic species for the 114 mining counties that comprise 
the study area for this analysis.  The listed species include birds, fish, insects, mammals, 
mollusks, amphibians, crustaceans, reptiles, and vascular plants.  Each taxonomic group is 
discussed below.  Table 3.13-3 presents the listed species for the Appalachian Basin Coal Region 
along with the known cause(s) of decline for each species.  Figure 3.13-1 depicts the number of 
Federally listed species for each taxonomic group for the Appalachian Basin Coal Region.   

Figure 3.13-1 Number of Federally Listed Species for Each Taxonomic Group in the 

Appalachian Basin Coal Region 

 

 Vascular Plants 

Twenty percent of the Federally listed species for the counties evaluated in the Appalachian 
Basin Coal Region are vascular plants with a total of 23 species.  Ten species are listed as 
Endangered: Cumberland sandwort (Minuartia cumberlandensis), harperella (Ptilimnium 

nodosum), shale barren rock-cress (Arabis serotina), Morefield's leather-flower (Clematis 

morefieldii), leafy prairie clover (Dalea foliosa), green pitcher plant (Sarracenia oreophila), 
northeastern bulrush (Scirpus ancistrochaetus), Gentian pinkroot (Spigelia gentianoides var. 

alabamensis), running buffalo clover (Trifolium stoloniferum), and Tennessee yellow-eyed grass 
(Xyris tennesseensis).  Nine species are listed as Threatened: Cumberland rosemary (Conradina 



verticillata), Price's potato-bean (Apios priceana), American hart's-tongue fern (Asplenium 

scolopendrium var. americanum), small-whorled pogonia (Isotria medeoloides), lyrate 
bladderpod (Lesquerella lyrata), Mohr's Barbara's buttons (Marshallia mohrii), Little River 
arrow-head (Sagittaria secundifolia), Virginia spiraea (Spiraea virginiana), and Alabama streak-
sorus fern (Thelypteris pilosa var. alabamensis (burksiorum)).  The following four species are 
listed as Candidate species: Georgia rock-cress (Arabis Georgiana), Kentucky glade cress 
(Leavenworthia exigua laciniata), white fringeless orchid (Platanthera integrilabia), and 
Georgia aster (Symphyotrichum georgianum). 

 Crustaceans 

One Federally listed crustacean species (or 1 percent of the total listed species for the Coal 
Region) is found in the Appalachian Basin Coal Region.  The Lee County Cave isopod (Lirceus 

usdagalun) is listed as Endangered. 

 Mollusks 

Fifty-two percent of the Federally listed species for the Appalachian Basin Coal Region are 
mollusks.  Only 8 of the 61 mollusc species listed are freshwater snails, which include the 
following species: the Anthony riversnail (Athearnia anthonyi), the plicate rocksnail (Leptoxis 

plicata), the flat pebblesnail (Lepyrium showalteri), the cylindrical lioplax (Lioplax 

cyclostomaformis), the Alabama live-bearing snail (Tulotoma magnifica), the round rocksnail 
(Leptoxis ampla), the painted rocksnail (Leptoxis taeniata), and the flat-spired three-toothed 
snail (Triodopsis platysayoides).  The remaining listed mollusks are freshwater mussels. 

Freshwater mussels are in decline nationwide and particularly in the Southeast.  According to 
Neves et al. (1997): 

The current status and prognosis for the Southeast region’s mussel fauna is grim.  

Of the 269 species in the Southeast, 13 percent are presumed extinct, 28 percent 

are endangered, 14 percent are threatened, 18 percent are of special concern, 

and only 25 percent are considered stable at this time. 

Thus, up to 75 percent of the mussel species native to the Southeast have been ecologically 
impacted, which is considered a regional phenomenon (Neves et al., 1997).  One of the 
significant concerns with mussels is the limited geographic distribution of many mussel species, 
which are endemic to small areas with some limited to single watersheds (Neves et al., 1997).  
Therefore, these mussel species are extremely vulnerable to extirpation as a result of single 
catastrophic events.  It is important to recognize that the known geographic distribution of 
mussel species is limited to where the species has actually been observed. 

Regardless of the nationwide decline in mussel species, Appalachia is a mussel biodiversity 
“hotspot” in the United States, which is demonstrated by the 53 Federally listed freshwater 
mussel species reported for the Appalachian Basin Coal Region.  Forty of the freshwater mussel 
species are listed as Endangered and include the following species: the Cumberland elktoe 
(Alasmidonta atropurpurea), the fanshell mussel (Cyprogenia stegaria), the Dromedary 
pearlymussel (Dromus dromas), the Cumberlandian combshell (Epioblasma brevidens), the 
oyster mussel (Epioblasma capsaeformis), the yellow blossom (pearlymussel) (Epioblasma 

florentina florentina), the upland combshell (Epioblasma metastriata), the purple cat's paw 



pearlymussel (Epioblasma obliquata obliquata), the southern acornshell (Epioblasma 

othcaloogensis), the northern riffleshell (Epioblasma torulosa rangiana), the shiny pigtoe 
(Fusconaia cor), the fine-rayed pigtoe (Fusconaia cuneolus), the pink mucket (Lampsilis 

abrupt), the Alabama lamp pearlymussel (Lampsilis virescens), the birdswing pearlymussel  
(Conradilla (Lemiox) rimosus), the Coosa moccasinshell (Medionidus parvulus), the ring pink 
(Obovaria retusa), the littlewing pearlymussel (Pegias fibula), the white wartyback 
(Plethobasus cicatricosus), the orange-foot pimpleback (Plethobasus cooperianus), the 
southern clubshell (Pleurobema decisum), the southern pigtoe (Pleurobema georgianum), the 
ovate clubshell (Pleurobema perovatum), the rough pigtoe (Pleurobema plenum), the heavy 
pigtoe (Pleurobema taitianum), the dark pigtoe (Pleurobema furvum), the clubshell mussel 
(Pluerobema clava), the rayed kidneyshell (Ptychobranchus (greenii) foremanianus), the 
triangular kidneyshell (Ptychobranchus greenii), the rough rabbitsfoot (Quadrula cylindrica 

strigillata), the Cumberland monkeyface (Quadrula intermedia), the Appalachain 
monkeyface (Quadrula sparsa), the pale lilliput (Toxolasma cylindrellus), the Cumberland 
bean (Villosa trabalis), the tubercled blossom (pearlymussel) (Epioblasma torulosa torulosa),  

the stirrupshell (Quadrula stapes), the Cumberlandian combshell  (Epioblasma brevidens ), 

the tan riffleshell (Epioblasma florentina walkeri), the cracking pearlymussel (Hemistena 

lata), and the purple bean (Villosa perpurpurea).   

Four mussel species are listed as Threatened: the finelined pocketbook (Lampsilis (Hamiota) 

altilis), the orangenacre mucket (Lampsilis (Hamiota) perovalis), the Alabama moccasinshell 
(Medionidus acutissimus), and the Alabama heelsplitter (Potamilus inflatus). 

Nine mussel species are listed as Candidate species: the spectaclecase (Cumberlandia 

monodonta), the narrow pigtoe (Fusconaia escambia), the round ebonyshell (Fusconaia 

rotulata), the slabside pearlymussel (Lexingtonia dolabelloides), the Alabama pearlshell 
(Margaritifera marrianae), the sheepnose mussel (Plethobasus cyphyus), the fluted kidneyshell 
(Ptychobranchus subtentum), the rabbitsfoot (Quadrula cylindrica cylindrical), and the rayed 
bean mussel (Villosa fabalis). 

 Insects 

Four Federally listed insect species (or 3 percent of the listed species) are found in the 
Appalachian Basin Coal Region.  Three species are listed as Endangered: the American burying 
beetle (Nicrophorus americanus), the Mitchell’s satyr (Neonympha mitchellii mitchellii), and the 
Hine’s emerald (Somatochlora hineana).  The Icebox Cave beetle (Pseudanophthalmus frigidus) 
is listed as a Candidate species. 

 Amphibians 

Two Federally listed amphibian species (or 2 percent of the listed species) are found in the 
Appalachian Basin Coal Region.  The Cheat Mountain salamander (Plethodon netting) is listed 
as Threatened.  The black warrior waterdog (Necturus alabamensis) is listed as a Candidate 
species. 

 Reptiles 

Three Federally listed reptile species (or 3 percent of the listed species) are found in the 
Appalachian Basin Coal Region.  The bog turtle (Clemmys (Glyptemys) muhlenbergii) and the 



flattened musk turtle (Sternotherus depressus) are listed as Threatened.  The Eastern 
massasauga (Sistrurus catenatus) is listed as a Candidate species. 

 Fish 

Fish comprise 14 percent of the Federally listed species for the Appalachian Basin Coal Region 
with a total of 16 species.  Five fish species are listed as Endangered: the vermilion darter 
(Etheostoma chermocki), the watercress darter (Etheostoma nuchale), the palezone shiner 
(Notropis albizonatus), the cahaba shiner (Notropis cahabae), and the Alabama sturgeon 
(Scaphirhynchus suttkusi).  Seven fish species are listed as Threatened: the Gulf sturgeon 
(Acipenser oxyrinchus desotoi), the blue shiner (Cyprinella caerulea), the goldline darter 
(Percina aurolineata), the blackside dace (Phoxinus cumberlandensis), the spotfin chub 
(Erimonax monachus) the slender chub (Erimystax cahni), and the yellowfin madtom (Noturus 

flavipinnis).  The rush darter (Etheostoma phytophilum) and the Cumberland darter 
(Etheostoma susanae) are listed as Proposed Endangered.  The diamond darter (Crystallaria 

cincotta) and the arrow darter (Etheostoma sagitta) are listed as Candidate species. 

 Birds 

Three percent of the species listed for the Appalachian Basin Coal Region are Federally listed 
with a total of four species.  Two bird species are listed as Endangered: the wood stork (Mycteria 

americana) and the red-cockaded woodpecker (Picoides borealis).  The bald eagle (Haliaeetus 

leucocephalus) and the golden eagle (Aqulia chysaetos) are protected under the Bald and Golden 
Eagle Protection Act.  Migratory birds have special status and are protected under the MBTA.  
Migratory pathways occur in the Appalachian Basin Coal Region.  Appendix 3.13-C contains 
additional discussion of migratory flyways and how the migratory flyways intersect with the 
Appalachian Basin Coal Region. 

 Mammals 

Mammals comprise 3 percent of the Federally listed species for the Appalachian Basin Coal 
Region.  Three species of bats, the gray bat (Myotis grisescens), the Indiana bat (Myotis sodalis), 
and the Virginia big-eared bat (Corynorhinus (=Plecotus) townsendii virginianus), are listed as 
Endangered. 

 Colorado Plateau Coal Region 

In the Colorado Plateau Coal Region, there is a total of 38 Federally listed species, 32 terrestrial 
species and six aquatic species, for the 13 counties with active mining in the coal region.  The 
listed species include birds, fish, mammals, amphibians, insects, and vascular plants.  Each 
taxonomic group is discussed below.  Table 3.13-3 presents the listed species for the Colorado 
Plateau Coal Region and the known cause(s) of decline for each species.  Figure 3.13-2 depicts 
the number of listed species for each taxonomic group for the Colorado Plateau Coal Region.   



Figure 3.13-2 Number of Listed Species for Each Taxonomic Group in the Colorado 

Plateau Coal Region 

 

 Vascular Plants 

Seventeen Federally listed vascular plant species (or 46 percent of the total number of Federally 
listed species in the counties evaluated in this coal region) are found in the Colorado Plateau 
Coal Region.  The species  listed as Threatened include:  Heliotrope Milkvetch (Astragalus 

montii), Jones Cycladenia (Cycladenia humilis var jonesii), Maguire Daisy (Erigeron maguirei), 

Dudley Bluffs bladderpod (Lesquerella congesta), Winkler Pincushion Cactus (Pediocactus 

winkleri), Dudley Bluffs twinpod (Physaria obcordata), Uinta Basin Hookless Cactus 
(Sclerocactus wetlandicus), Last Chance Townsendia (Townsendia aprica), the clay-loving wild 
buckwheat (Eriogonum pelinophilum) and the Colorado hookless cactus (Sclerocactus glaucus).   
The species listed as Endangered include:  San Rafael Cactus (Pediocactus despainii), Clay 
Phacelia (Phacelia argillacea), Barneby Reed-mustard (Schoenocrambe barnebyi), Wright 
Fishhook Cactus (Sclerocactus wrightiae).  Two plant species proposed for listing as threatened 
and one candidate species present in this coal region include:  Parachute beardtongue 
(Penstemon debilis), DeBeque phacelia (Phacelia submutica), and White River beardtongue 
(Penstemon scariosus albifluvis), respectively. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Colorado Plateau 
Coal Region. 



 Mollusks 

Currently, there are no Federally listed mollusks in the study area of the Colorado Plateau Coal 
Region. 

 Insects 

There is one Federally listed insect in the study area of the Colorado Plateau Coal Region; the 
Uncompahgre fritillary butterfly (Boloria acrocnema) is listed as endangered.  This comprises 
3% of the total Federally protected species in this coal region. 

 Amphibians 

One Federally listed amphibian species (or 3 percent of the listed species) is found in the 
Colorado Plateau Coal Region.  The Jemez Mountains salamander (Plethodon neomexicanus) is 
listed as a Candidate species. 

 Reptiles 

Currently, there are no Federally listed reptiles in the study area of the Colorado Plateau Coal 
Region. 

 Fish 

Fish comprise 16 percent of the Federally listed species for the Colorado Plateau Coal Region 
with a total of six species.  Four fish species are listed as Endangered: the bonytail (Gila 

elegans), the Colorado River squawfish/pikeminnow (Ptychocheilus lucius), the humpback 
chub (Gila cypha), and the razorback sucker (Xyrauchen texanus).  The Apache trout 
(Oncorhynchus apache) and the loach minnow (Tiaroga cobitis) are listed as Threatened. 

 Birds 

Nineteen percent of the species listed for the Colorado Plateau Coal Region are Federally listed 
or protected birds (eight species).  The bald eagle (Haliaeetus leucocephalus) is protected under 
the Bald and Golden Eagle Protection Act.  The whooping crane (Grus americana) and the 
southwestern willow flycatcher (Empidonax traillii extimus) are listed as Endangered. The 
Mexican spotted owl (Strix occidentalis lucida) is listed as Threatened.  The mountain plover 
(Charadrius montanus) is listed as Proposed Threatened.  The greater sage grouse (Centrocercus 

urophasianus), the yellow-billed cuckoo (Coccyzus americanus), and the Sprague’s pipit (Anthus 

spragueii) are listed as Candidate species.  Migratory birds have special status and are protected 
under the MBTA.  Migratory pathways occur in the Colorado Plateau Coal Region.  Appendix 
4.13-C contains additional discussion of migratory flyways and how the migratory flyways 
intersect with the various coal regions in the United States.   

 Mammals 

Mammals comprise 14 percent of the Federally listed species for the Colorado Plateau Coal 
Region with a total of five species.  The black-footed ferret (Mustela nigripes) is listed as 
Endangered; the Canada lynx (Lynx canadensis), the Utah prairie dog (Cynomus parvidens), and 
the grizzly bear (Ursus arctos) are listed as Threatened, and Gunnison’s prairie dog (Cynomys 

gunnisoni), is a Candidate species.  As a larger mammal, the Canada lynx primarily preys on 



snowshoe hare and is typically found in the subalpine forest of the western United States  with 
high densities of snowshoe hare populations (USFWS, 2010).  Given that the abundance of 
snowshoe hare is the species’ major limiting factor, low densities of snowshoe hare result in 
declines of lynx populations despite lynxes feeding on other prey (i.e., birds, squirrels, beavers, 
mice, voles, shrews, and fish) (USFWS, 2010).  Home ranges of lynx generally encompass 
between 12 square miles to 83 square miles and are often extended to increase food resources 
(USFWS, 2010).  The primary cause for the species’ decline was the lack of habitat conservation 
for the lynx and snowshoe hare for Federally managed lands (USFWS, 2010).  Other factors 
contributing to the species listing include habitat loss or alteration and mortalities due to road kill 
(USFWS, 2010). 
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 Gulf Region Coal Region 

In the Gulf Region Coal Region, there is a total of 23 Federally listed species, including 18 
terrestrial species, 4 aquatic species, and 1 semi-aquatic species, for the 13 counties with surface 
mines comprising the study area of the coal region.  The listed species include birds, fish, 
mollusks, mammals, reptiles, amphibians, and vascular plants.  Each taxonomic group is 
discussed below.  Table 3.13-3 presents the federally listed species for the Gulf Region Coal 
Region and the known cause(s) of decline for each species.  Figure 3.13-3 depicts the number of 
listed species for each taxonomic group for the Gulf Region Coal Region.  

Figure 3.13-3 Number of Listed Species for Each Taxonomic Group in the Gulf Region 

Coal Region 

 



 Vascular Plants 

Five Federally listed vascular plant species (or 22 percent of the Federally listed species reported 
for the counties evaluated in this coal region) are found in the Gulf Region Coal Region.  Three 
species are listed as Endangered: large-fruited sand-verbena (Abronia macrocarpa), the 

Navasota ladies'-tresses (Spiranthes parksii), and the slender rush-pea (Hoffmannseggia tenella).  
Earth-fruit (Geocarpon minimum) is listed as Threatened, and the Neches River rose-mallow 
(Hibiscus dasycalyx) is listed as a Candidate species. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Gulf Region Coal 
Region. 

 Mollusks 

One Federally listed mollusc species (or 4 percent of the listed species) is found in the Gulf 
Region Coal Region.  The freshwater mussel species, the stirrupshell (Quadrula stapes), is 
listed as Endangered. 

 Insects 

Currently, there are no Federally listed insects in the study area of the Gulf Region Coal Region. 

 Amphibians 

One Federally listed amphibian species (or 4 percent of the listed species) is found in the Gulf 
Region Coal Region.  The Houston toad (Bufo (Anaxyrus) houstonensis) is listed as 
Endangered. 

 Reptiles 

One Federally listed reptile (or 4 percent of the total) is found in the Gulf Region Coal Region.  
The Louisiana pine snake (Pituophis ruthveni) is listed as a Candidate species. 

 Fish 

Fish comprise 13 percent of the Federally listed species for the Gulf Region Coal Region.  The 
three fish species are listed as Candidate species and include the sharpnose shiner (Notropis 

oxyrhynchus), the smalleye shiner (Notropis buccula), and the pearl darter (Percina aurora). 

 Birds 

Thirty percent of the species listed for the Gulf Region Coal Region are Federally listed or 
protected birds with a total of seven species.  Four bird species listed as Endangered include the 
interior least tern (Sterna antillarum athalassos), the whooping crane (Grus americana), the 
Northern Aplomado falcon (Falco femoralis septentrionalis), and the red-cockaded woodpecker 
(Picoides borealis).  The bald eagle (Haliaeetus leucocephalus) is protected under the Bald and 
Golden Eagle Protection Act.  The piping plover (Charadrius melodus) is listed as Threatened 
and the mountain plover (Charadrius montanus) is listed as Proposed Threatened.  Migratory 
birds have special status and are protected under the MBTA.  Migratory pathways occur in the 



Gulf Region Coal Region.  Appendix 4.13-C contains additional discussion of migratory flyways 
and how the migratory flyways intersect with the various coal regions in the United States. 

 Mammals 

Mammals comprise 22 percent of the Federally listed species for the Gulf Region Coal Region 
with a total of five species.  Two mammals listed as Endangered include the Gulf Coast 
jaguarondi (Herpailurus yagouaroundi cacomitli) and the ocelot (Leopardus pardalis).  The red 
wolf (Canis rufus), a keystone species for the Gulf Region, is also listed as Endangered.  As a 
habitat generalist, the red wolf’s home range varies, with ranges reported between 65 square 
kilometers and 200 square kilometers (Riley and McBride, 1975).  Red wolves typically do not 
hunt in packs and are opportunistic predators with prey consisting of rabbits, rodents, deer, birds, 
nutria, and carrion.  Historically, the red wolf was exterminated from its range in the 
southeastern United States due to human-caused mortality (i.e., hunting, trapping, poisoning).  
Historical decline was also due to habitat loss/fragmentation, canid diseases, and hybridization 
with the coyote (USFWS, 2009).  Reintroduction efforts in the Great Smoky Mountains National 
Park were unsuccessful (USFWS, 2009).  Currently, the red wolf only exists in one major 
population in northeastern North Carolina, and many threats including habitat fragmentation, 
gunshot mortality, canid disease outbreaks, and coyotes currently exist for that population 
(USFWS, 2009). 

Two additional larger mammal species listed for the Gulf Region Coal Region include the 
American black bear (Ursus americanus) and the Louisiana black bear (Ursus americanus 

luteolus), a subspecies of the American black bear, both of which are listed as Listed Threatened.  
Home ranges for black bears are relatively large, remote areas of land encompassing bottomland 
hardwood forests and marsh/wetland areas (Texas Parks and Wildlife Department [TPWD], 
2010).  As opportunistic omnivores, black bears will forage on anything readily available with a 
variable diet of vegetation and animals (i.e., vertebrates and invertebrates) (TPWD, 2010).  
Logging and development, which have resulted in habitat loss and fragmentation, have caused 
the species’ decline along with human disturbance and human-related mortality (TPWD, 2010). 
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 Illinois Basin Coal Region 

In the Illinois Basin Coal Region, there is a total of 28 Federally listed species, 11 terrestrial 
species and 17 aquatic species, for the 27 counties with surface mining comprising the study area 
of the coal region.  The listed species include birds, insects, mammals, mollusks, fish, vascular 
plants, and reptiles.  Each taxonomic group is discussed below.  Table 3.13-3 presents the listed 
species for the Illinois Basin Coal Region along with the known cause(s) of decline for each 
species.  Figure 3.13-4 depicts the number of different listed species for each taxonomic group 
for the Illinois Basin Coal Region. 



Figure 3.13-4 Number of Listed Species for Each Taxonomic Group in the Illinois Basin 

Coal Region 

 

 Vascular Plants 

Two Federally listed vascular plant species (or 7 percent of the total listed species) are found in 
the Illinois Basin Coal Region.  The Eastern prairie fringed orchid (Platanthera leucophaea) is 
listed as Threatened and the Kentucky Glade Cress (Leavenworthia exigua laciniata) is a 
Candidate species. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Illinois Basin Coal 
Region. 

 Mollusks 

Fifty-seven percent of the Federally listed species for the Illinois Basin Coal Region are 
mollusks.  Stream modifications (especially channelization), increased nutrient and sediment 
loads, and strip mining activities and the consequent influence on pH changes threaten crayfish 
species in the Illinois Basin (Simon and Thoma, 2006).  The degree of crayfish imperilment may 
exceed that of fishes, and is second only to the most imperiled group in North America, 
freshwater mussels; conservation biologists estimate that 48 percent of the crayfish fauna deserve 
conservation status (Butler et al., 2003).  Physiographic integrity (i.e., restriction to a particular 
province or subsection) is displayed by many crayfish (Butler et al., 2003).  This endemism 
leaves some species of crayfish extremely vulnerable to extirpation as a result of single 



catastrophic events.  In addition, within a geographic area many species of crayfish have specific 
habitat requirements, limiting the availability of habitable space within a home range (Pennak, 
1989).  USFWS and state natural resource department ecosystem teams are generating reports 
and considering management strategies for potentially imperiled crayfish across the Illinois 
Basin Coal Region.  Currently, there is a relatively high number of federally or locally 
endangered crayfish in the Illinois Basin;  this  number will likely increase based on the current 
state of crayfish populations and the ongoing research documenting the status of crayfish species 
across the region (Fetzner, 2010). 

All 16 of the Federally listed mollusc species are freshwater mussels.  Twelve freshwater mussel 
species are listed as Endangered: the catspaw (Epioblasma obliquata obliquata), the clubshell 
(Pleurobema clava), the eastern fanshell pearlymussel (Cyprogenia stegaria), the littlewing 
pearlymussel (Pegias fibula), the northern riffleshell (Epioblasma torulosa rangiana), the 
orangefoot pimpleback (Plethobasus cooperianus), the pink mucket (Lampsilis abrupt), the 
ring pink (Obovaria retusa), the rough pigtoe (Pleurobema plenum), the tubercled blossom 

(Epioblasma torulosa torulosa), the fat pocketbook (Potamilus capax), and the white 
wartyback (Plethobasus cicatricosus).  Four freshwater mussel species are listed as Candidate 
species: the fluted kidneyshell (Ptychobranchus subtentum), the rabbitsfoot (Quadrula 

cylindrica cylindrical), the spectaclecase (Cumberlandia monodonta), and the sheepnose 

(Plethobasus cyphyus). 

 Insects 

Two Federally listed insect species (or 7 percent of the listed species) are found in the Illinois 
Basin Coal Region.  The American burying beetle (Nicrophorus americanus) is listed as 
Endangered and the Icebox Cave Beetle (Pseudanophthalmus frigidus) is a Candidate species. 

 Amphibians 

Currently, there are no Federally listed amphibians in the study area of the Illinois Basin Coal 
Region. 

 Reptiles 

Eleven percent of the Federally listed species listed for the Illinois Basin Coal Region are reptiles 
with a total of three species.  Two of the reptile species are listed as Threatened: the copperbelly 
water snake (Nerodia erythrogaster neglecta) and the smooth green snake (Opheodrys 

(Liochlorophis) vernalis).  The Eastern massasauga (Sistrurus catenatus) is listed as a Candidate 
species. 

 Fish 

One Federally listed fish species (or 4 percent of the listed species) is found in the Illinois Basin 
Coal Region.  The pallid sturgeon (Scaphirhynchus albus) is listed as Endangered. 

 Birds 

Seven percent of the species listed for the Illinois Basin Coal Region are Federally listed or 
protected birds.  There is one listed bird species, the interior least tern (Sterna antillarum 

athalassos), which is listed as Endangered.  The bald eagle (Haliaeetus leucocephalus) is 



protected under the Bald and Golden Eagle Protection Act.  Migratory birds have special status 
and are protected under the MBTA.  Migratory pathways occur in the Illinois Basin Coal 
Region.  Appendix 4.13-C contains additional discussion of migratory flyways and how the 
migratory flyways intersect with the various coal regions in the United States.  

 Mammals 

Two Federally listed mammal species (or 7 percent of the listed species) are found in the Illinois 
Basin Coal Region.  The gray bat (Myotis grisescens) and the Indiana bat (Myotis sodalis) are 
listed as Endangered. 

 Northern Rocky Mountains and Great Plains Coal Region 

In the Northern Rocky Mountains and Great Plains Coal Region, there is a total of 25 Federally 
listed species, 18 terrestrial species, six aquatic species, and one semi-aquatic species, for the 
19 counties with active surface mines.  The listed species include birds, fish, insects, mammals, 
amphibians, and vascular plants.  Each taxonomic group is discussed below.  Table 3.13-3 
presents the Federally listed species for the Northern Rocky Mountains and Great Plains Coal 
Region along with the known cause(s) of decline for each species.  Figure 3.13-5 depicts the 
number of listed species for each taxonomic group for the Northern Rocky Mountains and Great 
Plains Coal Region.  

Figure 3.13-5 Number of Listed Species for Each Taxonomic Group for the Northern 

Rocky Mountains and Great Plains Coal Region 

 



 Vascular Plants 

Two Federally listed vascular plant species (or 8 percent of the listed species) are found in the 
Northern Rocky Mountains and Great Plains Coal Region.  The blowout penstemon (Penstemon 

haydenii) is listed as Endangered, and the Ute ladies’ tresses (Spiranthes diluvialis) is listed as 
Threatened. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Northern Rocky 
Mountains and Great Plains Coal Region. 

 Mollusks 

Currently, there are no Federally listed mollusks in the study area of the Northern Rocky 
Mountains and Great Plains Coal Region. 

 Insects 

One Federally listed insect species (or 4 percent of the listed species) is found in the Northern 
Rocky Mountains and Great Plains Coal Region.  The Dakota skipper (Hesperia dacotae) is 
listed as a Candidate species. 

 Amphibians 

One Federally listed amphibian species (or 4 percent of the listed species) is found in the 
Northern Rocky Mountains and Great Plains Coal Region.  The boreal toad (Bufo boreas 

boreas) is listed as a Candidate species. 

 Reptiles 

Currently, there are no Federally listed reptiles in the study area of the Northern Rocky 
Mountains and Great Plains Coal Region. 

 Fish 

Fish comprise 24 percent of the Federally listed species listed for the Northern Rocky Mountains 
and Great Plains Coal Region with a total of six species.  Five fish species are listed as 
Endangered and include the bonytail (Gila elegans), the Colorado River squawfish/ 
pikeminnow (Ptychocheilus lucius), the humpback chub (Gila cypha), the pallid sturgeon 

(Scaphirhynchus albus), and the razorback sucker (Xyrauchen texanus).  The Arctic grayling 
(Thymallus arcticus) is listed as a Candidate species. 

 Birds 

Forty-four percent of the species listed for the Northern Rocky Mountains and Great Plains Coal 
Region are Federally listed or protected birds with a total of 11 species.  Four bird species are 
listed as Endangered: the greater sage-grouse (Centrocercus urophasianus), the least tern (Sterna 

antillarum), the southwestern willow flycatcher (Empidonax traillii extimus), and the whooping 
crane (Grus americana).  The bald eagle (Haliaeetus leucocephalus) and the golden eagle 
(Aquila chrysaetos) are protected under the Bald and Golden Eagle Protection Act.  The Mexican 
spotted owl (Strix occidentalis lucida) and the piping plover (Charadrius melodus 



circumcinctus) are listed as Threatened.  The mountain plover (Charadrius montanus) is listed as 
Proposed Threatened.  The yellow-billed cuckoo (Coccyzus americanus) and the Sprague’s pipit 
(Anthus spragueii) are listed as a Candidate species.  Migratory birds have special status and are 
protected under the MBTA.  Migratory pathways occur in the Northern Rocky Mountains and 
Great Plains Coal Region.  Appendix 4.13-C contains additional discussion of migratory flyways 
and how the migratory flyways intersect with the various coal regions in the United States. 

 Mammals 

Mammals comprise 16 percent of the Federally listed species for the Northern Rocky Mountains 
and Great Plains Coal Region with a total of four species.  Two of the smaller mammal species 
listed include the black-footed ferret (Mustela nigripes) as Endangered and the Preble's meadow 
jumping mouse (Zapus hudsonius preblei) as Threatened. 

The two larger mammal species listed include the Canada lynx (Lynx Canadensis) as Threatened 
and the gray wolf (Canis lupis) as Endangered/ Threatened.  Refer to the Colorado Plateau Coal 
Region section for a discussion on the Canada lynx.  As a keystone predator, the gray wolf is an 
integral part of the ecosystem to which it belongs.  The gray wolf is listed as Listed Endangered 
for the lower 48 states, except where listed as an Experimental Population (Non-Essential) and in 
Minnesota where the gray wolf is listed as Listed Threatened.  Home ranges are large and 
variable depending on the location, with ranges between 50 square miles to more than 1,000 
square miles (USFWS, 2007).  Territory size averages approximately 780 square kilometers in 
the Glacier National Park area in Montana (Bangs and Fritts, 1993).  Typically hunting in packs, 
gray wolves predominantly prey on ungulates, but may also prey on beaver, snowshoe hare, 
rodents, and carrion.  In Glacier National Park, gray wolves primarily prey on white-tailed deer 
(Bangs and Fritts, 1993).  Gray wolves are present in wilderness not subject to human pressures.  
Historically, wolves were extirpated from most of the contiguous United States due to human-
caused mortality (i.e., hunting, trapping, poisoning).  Other, lesser causes in the species’ decline 
include reduction in prey populations (i.e., ungulate herds) and habitat loss.  In recent years, 
reintroduced populations in Yellowstone National Park and central Idaho have been successful 
(USFWS, 2007). 
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 Northwest Coal Region 

In the Northwest Coal Region, there is a total of 5 Federally listed species, 4 terrestrial species, 
and 1 aquatic species, for the single “county” (i.e., “Census Area”) with active coal mining in the 
coal region.  The listed species include birds, fish, and mammals.  Each taxonomic group is 
discussed below.  Table 3.13-2 presents the listed species for the Northwest Coal Region along 
with the known cause(s) of decline for each species.  Figure 3.13-6 depicts the number of listed 
species for each taxonomic group for the Northwest Coal Region.   



Figure 3.13-6 Number of Listed Species for Each Taxonomic Group for the Northwest 

Coal Region 

 

 Vascular Plants 

Currently, there are no Federally listed vascular plants in the study area of the Northwest Coal 
Region. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Northwest Coal 
Region. 

 Mollusks 

Currently, there are no Federally listed mollusks in the study area of the Northwest Coal Region. 

 Insects 

Currently, there are no Federally listed insects in the study area of the Northwest Coal Region. 

 Amphibians 

Currently, there are no Federally listed amphibians in the study area of the Northwest Coal 
Region. 



 Reptiles 

Currently, there are no Federally listed reptiles in the study area of the Northwest Coal Region. 

 Fish 

One Federally protected fish species (or 20 percent of the listed species) is found in the 
Northwest Coal Region.  The green sturgeon (Acipenser medirostris) is listed as a Candidate 
species. 

 Birds 

Sixty percent of the Federally listed species for the Northwest Coal Region are birds with a total 
of three species.  Two species are listed as Candidate species: the Kittliz’s murrelet 
(Brachyramphus brevirostris) and the yellow-billed loon (Gavia adamsii).  The Queen Charlotte 
goshawk (Accipiter gentilis laingi) is listed as Proposed Endangered.  Migratory birds have 
special status and are protected under the MBTA.  Migratory pathways occur in the Northwest 
Coal Region.  Appendix 4.13-C contains additional discussion of migratory flyways and how the 
migratory flyways intersect with the various coal regions in the United States.  

 Mammals 

One Federally listed mammal species (or 20 percent of the listed species) is found in the 
Northwest Coal Region.  The wood bison (Bison bison athabascae) is listed as Endangered.  
Bison are considered highly mobile within their limited range of Alaska and Canada (Larter and 
Gates, 1994).  The wood bison’s home range encompasses between 706 square kilometers to 
1,240 square kilometers in areas with less abundant foraging capacity and 170 square kilometers 
to 435 square kilometers in areas with abundant food resources (Larter and Gates, 1994).  Food 
availability dictates the bison’s diet.  The winter diet consists mainly of sedges, whereas the 
summer diet is more diverse and consists of sedges, grasses, and willow with lichen dominating 
in the fall (Larter and Gates, 1991).  Disease, hybridization with Plains bison, predation by 
wolves, and loss of habitat are the primary causes of the species’ decline, resulting in small 
remnant herds across the species’ natural range (Gates et al., 2001).  Bison have been 
successfully reintroduced in several Canadian parks and preserves (Gates et al., 2001). 
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 Other Western Interior Coal Region 

In the Other Western Interior Coal Region, there is a total of 22 Federally listed species, 
12 terrestrial species, and 9 aquatic species, for the 9 counties with surface mining comprising 
the study area of the coal region.  The listed species include birds, fish, insects, mammals, 
mollusks, and vascular plants.  Each taxonomic group is discussed below.  Table 3.13-3 presents 
the listed species for the Other Western Interior Coal Region and the known cause(s) of decline 
for each species.  Figure 3.13-7 depicts the number of listed species for each taxonomic group 
for the Other Western Interior Coal Region.  



Figure 3.13-7 Number of Listed Species for Each Taxonomic Group for the Other Western 

Interior Coal Region 

 

 Vascular Plants 

Two Federally listed vascular plant species (or 9 percent of the listed species) are found in the 
Other Western Interior Coal Region.  The western prairie fringed orchid (Platanthera praeclara) 
and Mead’s milkweed (Asclepias meadii) are listed as Threatened. 

 Crustaceans 

Currently, there are no Federally listed crustaceans in the study area of the Other Western 
Interior Coal Region. 

 Mollusks 

Twenty-three percent of the Federally listed species for the Other Western Interior Coal Region 
are mollusks.  All five mollusc species are freshwater mussels, which are in decline nationwide.  
One of the significant concerns with mussels is the limited geographic distribution of many 
mussel species, which are endemic to small areas with some limited to single watersheds.  These 
mussel species are extremely vulnerable to extirpation as a result of single catastrophic events.  
Three freshwater mussel species are listed as Endangered: the Ouachita rock pocketbook 
(Arkansia wheeleri), the scaleshell (Leptodea leptodon), and the winged mapleleaf (Quadrula 

fragosa).  The neosho mucket (Lampsilis rafinesqueana) and the spectaclecase (Cumberlandia 

monodonta) are listed as Candidate species. 



 Insects 

One Federally listed insect species (or 5 percent of the total listed species in the study area in this 
coal region) is found in the Other Western Interior Coal Region.  The American burying beetle 
(Nicrophorus americanus) is listed as Endangered. 

 Amphibians 

Currently, there are no Federally listed amphibians in the study area of the Other Western 
Interior Coal Region. 

 Reptiles 

Currently, there are no Federally listed reptiles in the study area of the Other Western Interior 
Coal Region. 

 Fish 

Fish comprise 18 percent of the Federally listed species for the Other Western Interior Coal 
Region with a total of four species.  Three fish species are listed as Threatened: the Arkansas 
River shiner (Notropis girardi), the leopard darter (Percina pantherina), and the Neosho 
madtom (Noturus placidus).  The Arkansas darter (Etheostoma cragini) is listed as a 
Candidate species. 

 Birds 

Thirty-six percent of the species listed for the Other Western Interior Coal Region are Federally 
listed or protected birds (total of eight species).  The interior least tern (Sterna antillarum 

athalassos), the least tern (Sterna antillarum), Eskimo curlew (Numenius borealis), and the 

whooping crane (Grus americana) are listed as Endangered.  The piping plover (Charadrius 

melodus) is listed as Threatened.  The bald eagle (Haliaeetus leucocephalus) and the golden 
eagle (Aquila chrysaetos) are protected under the Bald and Golden Eagle Protection Act.  The 
mountain plover (Charadrius montanus) is listed as Proposed Threatened.  Migratory birds have 
special status and are protected under the MBTA.  Migratory pathways occur in the Other 
Western Interior Coal Region.  Appendix 4.13-C contains additional discussion of migratory 
flyways and how the migratory flyways intersect with the various coal regions in the United 
States. 

 Mammals 

Mammals comprise 9 percent of the Federally listed species for the Other Western Interior Coal 
Region.  The two species of bats, the gray bat (Myotis grisescens) and the Indiana bat (Myotis 

sodalis), are listed as Endangered. 
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3.17.1 Overview 8 

Both the suppliers and users rely on a variety of freight transportation to move coal.  Coal is 9 
traditionally transported by more than one mode of freight transportation because of cost 10 
considerations, the location of the mine site, and/or the location of the customer.  Rail, truck, 11 
and/or barge are the most common modes of coal transport in the United States.  Customers 12 
located at or near coal mines may also use conveyor belts to transport the coal, but this method 13 
of transportation accounts for less than 7% of coal transport (U.S. Department of Energy - 14 
National Energy Technology Laboratory (USDOE – NETL), 2010).  In multimodal coal 15 
transportation, the initial transportation mode from the mine site is not always the primary mode 16 
of coal transportation.  For example, coal shipments arriving by rail to a customer are normally 17 
hauled to or away from a railroad site by truck.  Similarly, coal hauled via river by barge is 18 
transported to or away from coal river terminals by truck, rail, or conveyor.  According to a July 19 
2010 USDOE-NETL report Overview of U.S. Coal Supply and Infrastructure, approximately 72 20 
percent of U.S. coal is transported to market by train for at least part of its trip; waterborne 21 
deliveries account for 10 percent of shipments, and truck deliveries account for 11 percent of 22 
shipments (2007 estimates). 23 

3.17.1.1 Rail 24 

As depicted in Figure 3.17-1, there are four principal coal hauling railroads currently operating in 25 
the United States:  Burlington Northern Santa Fe (BNSF), Union Pacific (UP), CSX, and Norfolk 26 
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Southern (NS).  BNSF and UP primarily operate west of the Mississippi River, while CSX and 1 
NS primarily provide service east of the Mississippi River (USDOE-NETL, 2010). Growth in the 2 
volume and tonnage of rail traffic is expected to be considerable; the US. Department of 3 
Transportation (USDOT) estimates that demand for rail freight transportation will increase by 88 4 
percent over current tonnage by 2035.  The National Rail Freight Infrastructure Capacity and 5 
Investment Study (Cambridge Systematics, 2007) projects rail volumes both with infrastructure 6 
improvements and investments required for the railroads to carry the freight tonnage forecast by 7 
the USDOT and without these improvements.  Projected rail volumes from this study are 8 
discussed in this section and are used in Section 4.17 to estimate impacts of the alternatives. 9 

10 
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 1 

Figure 3.17-1: National Rail Network with Coal-fired Power Plant 2 

 3 
(Source:  Cambridge Systematics, Inc., 2007; USDOE – NETL, 2010) 4 

CSX is the largest coal hauling railroad in the eastern United States, serving more than 130 5 
mines in nine states.  Primary markets for CSX coal shipments are power plants in the northeast 6 
and southeast (USDOE-NETL, 2010.) 7 

Figures 3.17-2 and 3.17-3 depict the regional areas of constraint within the current and future 8 
freight rail system.  It should be noted that if railroads cannot carry their share in 2035, then 9 
freight will be shed to trucks and an already heavily congested highway system.  Conversely, if 10 
trucks cannot carry their share in 2035, then freight would be shifted to rail. 11 

12 
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 1 

Figure 3.17-2: Current Level of Rail Service, 2005 2 

 3 
(Source:  Cambridge Systematics, Inc., 2007) 4 

5 
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 1 

Figure 3.17-3: Projected Level of Rail Service, 2035 2 

 3 
(Source:  Cambridge Systematics, Inc., 2007) 4 

3.17.1.2 Barge 5 

According to the Overview of U.S. Coal Supply and Infrastructure Report (USDOE – NETL, 6 
2010), there are approximately 70 electric power plants located along the U.S. inland water 7 
system.  These locations are accessible by barge, which can be an efficient and inexpensive 8 
method of transportation for coal.  Most of these plants are located along the Ohio River and its 9 
tributaries, or the Mississippi River, while a few plants are located along the Gulf or Atlantic 10 
coasts. Figure 3.17-4 shows coal-fired power plants with barge access. 11 

12 
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 1 

Figure 3.17-4: Coal-fired Power Plants with Barge Access 2 

 3 
(Source:  USDOE-NETL, 2010) 4 

3.17.1.3 Roadways 5 

Public highways and roads are frequently used to transport coal for a portion of the trip.  Figure 6 
3.17-5 depicts the major interstate system. The distance travelled by coal haul trucks varies based 7 
upon the distance of transport and the ultimate destination.  Longer distances are frequently 8 
combined with other modes for cost considerations.  Bridge design and pavements for the 9 
Interstate Highway System are typically designed for at least 80,000 pounds gross vehicle weight 10 
(GVW) to travel long distances without reconfiguring.  The weight of the freight vehicles is 11 
traditionally monitored at the state and sometimes local level with respect to the equivalent 12 
single axle-load (ESAL). 13 

14 
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 1 

Figure 3.17-5: Map of U.S. Highway System 2 

 3 
(Source:  ESRI Streetmap, 2009) 4 

Kentucky and West Virginia have designated coal haul routes over which the weight of 5 
permitted vehicles is greater, typically 120,000 pounds GVW (West Virginia Department of 6 
Highways (WVDOH), 2010a). 7 

3.17.1.4 Other Modes 8 

Less predominant means of coal transport are used, including, but not limited to, the Great 9 
Lakes, Tidewater Piers, and Tramway/Conveyor/Slurry Pipelines.  These other modes of 10 
transport are typically limited to a specific site or region. 11 

3.17.2 Appalachian Basin 12 

The Appalachian Basin spans eight states:  Maryland, Ohio, Pennsylvania, West Virginia, 13 
Kentucky, Virginia, Alabama and Tennessee.  It is subdivided into smaller coal regions:  North, 14 
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Central and South, the distinguishing factor primarily being sulfur content.  Table 3.17-1 shows 1 
the number of short tons of coal originating in each of these states in the year 2008.  Data are 2 
from the U.S. Energy Information Administration (USEIA) May 2010 report, Domestic 3 
Distribution of U.S. Coal by Origin State, Consumer, Destination and Method of Transportation, 4 
2008 Final. 5 

Table 3.17-1:  Short Tons of Coal Originating in Appalachian Basin States in 2008  6 

Total Short Tons By State (All Modes) 

Alabama 11,860,000 

Kentucky (East) 87,227,000 

Maryland 2,480,000 

Ohio 24,957,000 

Pennsylvania 53,500,000 

Tennessee 2,047,000 

Virginia 17,243,000 

West Virginia 121,742,000 

Total Short Tons Appalachian Basin 321,056,000 

(Source:  USEIA, 2010) 
 

3.17.2.1 Appalachian Basin Transportation 7 

The primary modes of coal transport and historic use of those modes within the Appalachian 8 
Basin based on where the coal originates are identified in Table 3.17-2. 9 

The eastern portion of the Commonwealth of Kentucky is considered to be part of the 10 
Appalachian Basin, while the western portion of Kentucky is considered to be part of the Illinois 11 
Basin.  For purposes of this report, transportation statistics have been generated by county.  12 
Statistics for Kentucky counties located within the Appalachian Basin are presented in this 13 
section, and statistics for Kentucky counties located within the Illinois Basin are presented in 14 
Section 3.17.4. 15 

Table 3.17-2: Primary Modes of Coal Transport by State – Appalachian Basin 16 

Originating 
Coal Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 

Appalachian Basin North 

Maryland 

Rail 4 

Barge None specified 

Road 96 

Other None specified 

Ohio 

Rail < 3 

Barge 30 

Road 66 
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Originating 
Coal Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 
Other < 2 

Pennsylvania 

Rail 53 

Barge 21 

Road 25 

Other < 3 

West Virginia 

Rail 481 

Barge 23 

Road 22 

Other 7 

Appalachian Basin Central 

Kentucky (east) 

Rail 782 

Barge 113 

Road 114
 

Other < 1 

Virginia 

Rail 805 

Barge 4 

Road 16 

Other < 1 

Appalachian Basin South 

Alabama 

Rail 50 

Barge 29 

Road 21 

Other < 1 

Tennessee 

Rail 87 

Barge 4 

Road 9 

Other < 1 
(Source:  USEIA, 2010) 1 
1 As of 2009, the Coal Resource Transportation System (CRTS) spanned 18 counties, 2,142 miles of roadway, and 2 

764 bridges (WVDOH, 2010b) 3 
2 Two Class I railroads, one regional railroad, two short line railroads, and 97 coal rail loading facilities operate 4 

totally in Kentucky or originate coal in Kentucky (Kentucky Department of Energy Policy (KDEP), 2008) 5 
3 Statewide, 45 coal river terminals on the Ohio River and its tributaries serve Kentucky coal shippers (KDEP, 2008) 6 
4 3,740 miles of state-maintained highways are used for transporting coal (KDEP, 2008) 7 
5 Two Class I railroads, CSX and NS, operate in Virginia (Association of American Railroads (AAR), 2000).  Most 8 

Virginia coal is shipped by rail to power plants on the Ohio River or to three major ports – Charleston, SC, 9 
Norfolk VA, and Newport News, VA (Virginia Places, 2010) 10 

The transportation requirements of each mode within the Appalachian Basin are summarized as 11 
follows. 12 
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3.17.2.1.1 Rail Requirements 1 

For the Appalachian Basin as a whole, train volumes from the year 2005 are below practical 2 
capacity (Level of Service (LOS) A, B, and C), with the exception of a small section of rail in 3 
northeastern Alabama/Southern Tennessee that near capacity (LOS D). 4 

Even without capital improvements, in 2035 the Appalachian Basin as a whole would be 5 
comprised primarily of rail operating at LOS of A, B, and C.  Without improvements, by 2035 6 
some areas of west-central Pennsylvania and south central Kentucky would be downgraded to 7 
LOS D (near capacity), and some areas in south central Tennessee/northern Alabama would be 8 
downgraded to LOS F (over capacity).  The study concludes that with improvements, the entire 9 
Appalachian Basin would be comprised of rail operating at LOS A, B, and C, with the exception 10 
of small section of rail in northeastern Alabama/Southern Tennessee that would be operating at 11 
capacity (LOS E) (Cambridge Systematics, Inc., 2007). 12 

According to the Domestic Distribution of U.S. Coal by Origin State, Consumer, Destination, 13 
and Method of Transport, 2008 Final, report, which details domestic distribution of U.S. coal by 14 
origin state, consumer, destination, and method of transport for the year 2008, mines located in 15 
the eight states within the Appalachian Basin shipped nearly 177 million short tons of coal by 16 
rail in 2008.  This represents approximately 23 percent of the total tonnage of coal shipped by 17 
rail nationwide in 2008 (USEIA, 2010). 18 

3.17.2.1.2 Barge Requirements 19 

Mines located in the eight states within the Appalachian Basin shipped nearly 60 million short 20 
tons of coal by river in 2008.  This represents approximately 66 percent of the total short tons of 21 
coal shipped by river nationwide in 2008, making the Appalachian Basin the predominant user of 22 
river transportation. 23 

3.17.2.1.3 Roadway Requirements 24 

According to the USEIA report, mines located in the eight states within the Appalachian Basin 25 
shipped over 74 million short tons of coal by truck in 2008.  This represents approximately 43 26 
percent of the total short tons of coal shipped by truck nationwide in 2008 (USEIA, 2010). 27 

Like Table 3.17-2, the following transportation discussion for the Appalachian Basin is split into 28 
three coal production areas:  North, Central, and South.  29 

Appalachian Basin North 30 

Allegheny and Garrett Counties are located in the western end of Maryland along I-68 as the 31 
interstate highway and U.S. Route 40 climb the eastern slopes of the Appalachian Mountains 32 
along the northern bank of the Potomac River from the Washington, Baltimore, and Philadelphia 33 
metro areas.  Also called the National Highway, I-68 average daily traffic volumes range from 34 
19,030 seven miles east of Cumberland to 15,710 in Garret County just east of the state line.  35 
However, counts are significantly higher in Cumberland ranging up to 47,770 in the urban 36 
freeway sections passing through the City on I-68. More than 95% of the coal distributed from 37 
Maryland is shipped by truck. 38 
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The 16 coal-producing counties in Ohio extend southward along the Ohio River in the eastern 1 
quarter of the state from Youngstown in Mahoning County to Lawrence County in the 2 
southernmost part of the state. More than 66.9% of the coal shipped from Ohio travels by 3 
roadway. Primary east/west roadways include I-76 across Mahoning County in the north, U.S. 4 
Route 30 through Stark and Columbiana Counties, and I-70 passing through Belmont and 5 
Muskingum Counties in the central eastern part of the state connecting Pittsburgh with 6 
Zanesville in Muskingum County, and Columbus.  U.S. Route 35 and 50 connect southeastern 7 
Ohio with Chillicothe, Ohio and Parkersburg and the Kanawha River Valley in West Virginia. 8 
Major North/South routes include State Route 11 and State Route 7 connecting Youngstown 9 
with Wheeling and the Ohio River Valley, and I-77 connecting Canton, Akron, and Marietta 10 
through Stark, Tuscarawas, and Noble Counties.  Development of most of the coal-producing 11 
counties in eastern Ohio progressed from the Ohio River and most roadways south of Mahoning 12 
County are not laid out in rectilinear patterns as are found farther to the west, thus providing 13 
fewer alternate corridors. 14 

Pennsylvania roadways accommodate 26% of the coal shipped from Pennsylvania, a far smaller 15 
proportion than most neighboring states. This is assumed to be due to the extensive railroads 16 
distributed throughout the State; many serving the small tributary valleys of the Susquehanna 17 
and Ohio Rivers.  Six coal-producing counties extend along the I-81 corridor between Scranton 18 
and Harrisburg. Traffic counts along this section of I-81 range from 72,000 in Scranton and 19 
Pittston, 62,000 in Wilkes Barre, 46,000 in Hazleton, to about 25 - 27,000 north of I-78.  The 20 
volumes south of the I-78 interchange escalate from 50,000 to more than 65,000 entering the 21 
Harrisburg urbanized area.  I-80 traffic west of I-81 is approximately 32,000 vehicles per day 22 
(VPD) and I-80 crosses the region along an east/west axis in Luzerne County.  These corridors 23 
compete with parallel railroads serving the valley of the Susquehanna River’s East Branch. 24 

The northern counties of Tioga and Lycoming are much less accessible, located along U.S. 25 
Route 15 north of Williamsport.  Volumes along the highway are 8,100 to 15,000 in Tioga 26 
County and 12,000 to 23,000 in Lycoming County, growing larger as one nears Williamsport. 27 
U.S. Route 220 along the north bank of the Susquehanna carries 17,000 to 49,000 VPD. 28 

The remaining 20 coal-producing counties of Pennsylvania are clustered around Pittsburgh in the 29 
western third of the state. The region is served by I-70, I-76, and I-79; U.S. Routes 22, 30, 40, 30 
119, and 219; and State Routes 28, 51 and 60.  I-80 crosses Venango, Clarion, Jefferson, 31 
Clearfield and Centre Counties in the north of this area.  Interstate traffic volumes outside 32 
Allegheny County (Pittsburgh) range up to 60,000 VPD to the west and east, over 91,000 VPD 33 
to the north, and less than 35,000 south of the city.  Farther to the north, sections of I-79 to the 34 
north rarely fall below 20,000 VPD, but may be less than 10,000 VPD in the rural mountain 35 
areas to the south.  Volumes along State Route 28 to the northeast drop to 13,000 by the time you 36 
reach Kittanning in Armstrong County. U.S. Route 322 through Venango County ranges from 37 
3,100 to 8,600 VPD. 38 

Northeastern West Virginia includes 16 coal-producing counties, making up the remainder of the 39 
Appalachian Basin North area.  Only 24% of the coal originating in this area is shipped by 40 
roadway, with only a few primary routes extending through the area. Mineral County is located 41 
immediately south of Cumberland, Maryland and depends on U.S. Route 220 and State Route 28 42 
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for access to I-68.  Volumes exceed 12,000 VPD on U.S. 220 identifying the County Seat, 1 
Keyser, as an inhibition to the possible growth of coal trucks accessing I-68.  U.S. Route 50 2 
travels east and west over the ridgelines, but traffic volumes over 5,000 VPD show limitations to 3 
any growth of coal trucks on the U.S. 50 highway. 4 

Brooke and Marshall Counties are located in the northern panhandle flanking Wheeling to the 5 
north and south.  The primary roadway access is via State Route 2 along the Ohio River and U.S. 6 
Route 250 from Wheeling, southwest to Fairmount. Volumes along U.S. Route 250 are over 7 
22,000 near Wheeling, but fall to 1,800 in southern Marshall County. The River Corridor is 8 
congested by existing urban and industrial development. I-70 and U.S. Route 22 cross the Ohio 9 
and pass eastward into Pennsylvania providing access to markets, but volume counts are high, 10 
over 32,000 on U.S. 22 and 44 to 52,000 on I-70. 11 

The remaining 13 counties are served by the I-77 corridor through Morgantown and Clarksburg 12 
and are crossed by U.S. Routes 33 and 50.  State Route 20 and U.S. Routes 219 and 250 provide 13 
access into the center and eastern portions of this area.  Traffic volumes along the interstate 14 
range above 22,000 VPD, but most of the other north/south corridors vary from 500 to 2,100 15 
VPD as they follow the valleys into the coal-producing hills.  The U.S. 33 and 50 corridors 16 
require numerous switchbacks and turns as they cross over the face of successive ridgelines.   17 

Appalachian Basin Central 18 

Another 12 West Virginia counties are in the Appalachian Basin Central area.  These counties, 19 
located along the Kanawha River and south to the Kentucky and Virginia state lines, and from 20 
Beckley eastward through Greenbrier County to the Virginia line are served by I-64, I-77, U.S. 21 
35, U.S. 52, U.S. 60, U.S. 19, and U.S. 119.  Urban traffic in and around Charleston and 22 
Huntington includes more than 50,000 VPD through the urbanized areas. Volumes in Beckley, 23 
Bluefield, and White Sulfur Springs run slightly above 20,000 VPD. 24 

Kentucky contributes 21 counties to the Appalachian Basin Central area in the eastern corner of 25 
the state.  Primary roadway access is provided by U.S. Route 23, U.S. 25E, U.S. 119, U.S. 421, 26 
U.S. 460.and State Routes 15, 80, and the Mountain and Boone Parkways.  I-75 runs along the 27 
western edge of the area and carries approximately 7,250 VPD in Whitley County.  Highway 28 
volumes along the primary U.S. and State routes are relatively low as improvements under the 29 
Appalachian Development Highway System (ADHS) in Kentucky made many improvements to 30 
the road corridors between 1965 and 2010.  A March 2010 Kentucky Division of Planning 31 
(KDP) Report states that the ADHS improvements reduced travel times between homes and 32 
work places although that reduction was consumed by a statewide trend that increased travel 33 
times to work in the first decade of the new century.  Approximately 13.45% of the coal mined in 34 
Kentucky and exported out of the state went by Roadway. 35 

Seven western counties in Virginia are coal producers and are located in the Appalachian Basin 36 
Central area.  Approximately 16% of the coal originating in Virginia was shipped out of state by 37 
trucks using the public highway system.  The seven counties are accessed by U.S. Route 58 38 
through the Cumberland Gap, and U.S. 23, U.S. 421 and U.S. 460. These are the primary travel-39 
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ways, and each highway has excess capacity at the current time.  Projections of travel demand 1 
are not satisfactory unless better information regarding land uses can be generated.   2 

Appalachian Basin South 3 

Alabama has 11 coal producing counties located in the northern half of the state. Primary road 4 
access is available along I-57 between Birmingham, Huntsville, and extending northeastward 5 
towards Chattanooga. Approximately 21% of the coal produced in Alabama is shipped out of 6 
state by truck.  7 

Four coal-producing counties are in eastern Tennessee, north and northwest of Knoxville. Only 8 
9% of the coal originating in Tennessee is shipped by truck.  Primary roadway access is provided 9 
by I-75, with parallel roads along U.S. Route 25W, U.S. 25E, and U.S. 127 through Fentress 10 
County.  Traffic volumes on the two lane highways vary from 1,000 to 4,500 VPD, and I-75 11 
average daily trips are approximately 4,500 to 5,200.  12 

3.17.2.2 Appalachian Basin Utilities 13 

The U.S. Geological Survey (USGS) and U.S. Environmental Protection Agency (USEPA) track 14 
data by county for water treatment and wastewater treatment facilities, respectively.  Drawing on 15 
the available data, Table 3.17-3 shows the amount of excess capacity in millions of gallons per 16 
day (MGD) available for water and wastewater treatment facilities in coal producing counties in 17 
the eight states that make up the Appalachian Basin.  In the event the selected alternative would 18 
modify production from one area of the country/basin/state to another, the impact of increased 19 
demand for water and wastewater utilities can be evaluated using this information. 20 

Table 3.17-3: Excess Capacity of Water and Wastewater Treatment Facilities by State – 21 
Appalachian Basin 22 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Appalachian Basin North 

Maryland 22.09 12.81 

Ohio 52.45 39.74 

Pennsylvania 386.65 206.40 

West Virginia 8.71 9.41 

Appalachian Basin Central 

Kentucky 25.84 11.97 

Virginia 9.22 4.43 

West Virginia 13.31 9.26 

Appalachian Basin South 

Alabama 129.34 109.16 
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Originating Coal State 

Sum of Excess Capacity in Coal-Producing Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Tennessee 13.36 10.85 
(Sources:  1 USEPA, 2010; 2 USGS, 2005) 1 

3.17.3 Colorado Plateau Basin 2 

The Colorado Plateau Basin spans four states, Arizona, Colorado, New Mexico, and Utah.  Table 3 
3.17-4 shows the number of short tons of coal originating in each of these states in the year 2008 4 
(USEIA, 2010). 5 

Table 3.17-4: Short Tons of Coal Originating in Colorado Plateau Basin States in 2008 6 

Total Short Tons By State (All Modes) 

Arizona 7,958,000 

Colorado 33,119,000 

New Mexico 23,436,000 

Utah 25,115,000 

Total Short Tons By Colorado Plateau Basin 89,628,000 

(Source:  USEIA, 2010)  

3.17.3.1 Colorado Plateau Basin Transportation 7 

The primary modes of coal transport and historic use of those modes within the Colorado Plateau 8 
Basin based on where the coal originates are identified in Table 3.17-5. 9 

Table 3.17-5: Primary Modes of Coal Transport by State – Colorado Plateau Basin 10 

Originating Coal 
Haul State 

Originating Mode of 
Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported 

by mode by State of origin) 
Colorado Plateau Basin 

Arizona 

Rail 100 
Barge None specified 
Road None specified 
Other None specified 

Colorado 

Rail 81 
Barge 5 

Road 13 
Other < 1 

New Mexico 

Rail 39 
Barge None specified 
Road 55 

Other 6 
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Originating Coal 
Haul State 

Originating Mode of 
Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported 

by mode by State of origin) 

Utah 

Rail 58 

Barge <1 

Road 29 

Other 12 
(Source:  USEIA, 2010) 

 

The transportation requirements of each mode within the Colorado Plateau Basin are 1 
summarized as follows. 2 

3.17.3.1.1 Rail Requirements 3 

For the Colorado Plateau Basin as a whole, train volume for the year 2005 are below practical 4 
capacity (LOS A, B, and C) with the exception of rail in northeastern Colorado that is already at 5 
capacity (LOS D). 6 

Without capital improvements, by 2035 the rail corridors bisecting New Mexico and Arizona, 7 
and in northeastern Colorado and southwestern Utah will be operating at LOS F (over capacity).  8 
The study concludes that with improvements, the entire Colorado Plateau Basin would be 9 
comprised of rail operating at LOS A, B, and C, with the exception of small section of rail in 10 
southwestern New Mexico (outside the coal producing region of New Mexico) that would be 11 
operating near capacity (LOS D) (Cambridge Systematics, Inc., 2007). 12 

Mines located in the four states within the Colorado Plateau Basin shipped over 58 million short 13 
tons of coal by rail in 2008.  This represents approximately 8 percent of the total tonnage of coal 14 
shipped by rail nationwide in 2008 (USEIA, 2010).  Within the Colorado Plateau Basin, rail is 15 
the predominant mode of coal transport; nearly twice as much coal is shipped by rail (58 million 16 
short tons) than by all other modes of transport in this basin (31 million short tons). 17 

3.17.3.1.2 Barge Requirements 18 

Mines located in the four states within the Colorado Plateau Basin shipped nearly 2 million short 19 
tons of coal by river in 2008.  This represents approximately 2 percent of the total short tons of 20 
coal shipped by river nationwide in 2008.  Within the Colorado Plateau Basin, the vast majority 21 
of coal shipped by river originated in Colorado (1.7 million short tons), with a minor amount 22 
shipped by river from Utah (3,000 short tons).  23 

3.17.3.1.3 Roadway Requirements 24 

Mines located in the four states within the Colorado Plateau Basin shipped over 24 million short 25 
tons of coal by truck in 2008.  This represents approximately 14 percent of the total short tons of 26 
coal shipped by truck nationwide in 2008. Road access for Arizona’s Black Mesa coal producing 27 
area in Navajo County, is provided by I-40; U.S. Routes 60, 160, and 180; and State Routes 77, 28 
260, and 264.  One mine is assumed to provide coal for the local Navajo Nation Power Plant. 29 
Although there appears to be no interstate transportation of coal at the current time, U.S. Route 30 
160 is assumed to provide the most likely route for truck transportation east and west and U.S. 31 
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163 would be a likely candidate for providing access north and south.  The mines and these 1 
roadways are located within the Navajo Nation, and are modern two-lane highways through 2 
lightly settled desert areas with minimal traffic inhibitors to coal carriage. However, both 3 
roadways also carry scenic highway designations along portions of their routes.    4 

Eight counties in Colorado are in the Colorado Plateau coal producing area.  Moffat, Routt, Rio 5 
Blanco, and Garfield Counties are in the northwestern corner of the state and the primary access 6 
in east west via U.S. 40 across Moffat and Routt Counties and I-70 through Garfield County. 7 
Traffic volumes on I-70 are approximately 17,500 near Rifle and climb to more than 30,000 as 8 
the interstate nears Glenwood Springs.  East of Glenwood Springs, traffic volumes are much 9 
reduced running approximately 16,100 VPD.  U.S. Route 6 volumes through Rifle are between 10 
4,500 and 5,000 VPD.   11 

Montrose, Delta, and Gunnison Counties in west central Colorado are served by U.S. 50 and 12 
U.S. 550 intersecting at Montrose.  Traffic volumes on U.S. 550 are approximately 9,000 to 13 
23,700 south of Montrose, 13,000 between Montrose and Olanthe, 13,000 between Olanthe and 14 
Delta, and 10,100 northwest of Delta.   15 

La Plata County and the City of Durango are at the nexus of north/south U.S. Route 550 and 16 
east/west U.S. 160 in southwestern Colorado.  An American Society of Civil Engineers (ASCE) 17 
traffic study showed that 31% of Colorado’s urban highways were significantly congested.  U.S. 18 
550 carries approximately 5,800 VPD south of U.S. 160 to the state line with New Mexico, and 19 
U.S. 160 carries 22,300 to the east.  U.S. 160 also accommodates 9,100 west of Durango and 20 
U.S. 550 carries volumes of 22,400 near downtown, dropping to 11,600 near the northern 21 
County line.   22 

New Mexico’s two coal-producing counties are located in the northwest corner of the state. U.S. 23 
Route 491 and State Route 371 provide primary north/south access.  U.S. Route 64 and U.S. 550 24 
provide east/west access through San Juan County and the City of Farmington, and I-40 follows 25 
the former Route 66 corridor through McKinley County and the City of Gallup, New Mexico.  26 
Traffic volumes on U.S. 550 (State Route 44) are approximately 5,200 to 8,800 VPD and 5,200 27 
VPD on U.S. 64 and U.S. 491.  The Gallup, New Mexico Growth Management Plan (GMP) 28 
states that traffic in Gallup is limited by moderate to severe congestion in the areas north of I-40 29 
including the commercial corridor along Highway 666 and widening is required for the Historic 30 
Route 66 connection between Gallup and Red Rock State Park.  Truck carriage for coal would 31 
need to avoid these segments in McKinley County.  32 

Three coal producing counties in Utah are located in the central region of the state.  Sevier and 33 
Emery Counties are astride I-70, and Carbon County is located north of Emery County via access 34 
on U.S. Route 6 and U.S. 191.  Traffic volumes on U.S. 6 are approximately 5,500 to 6,400 35 
VPD. State Route 10 connecting Sevier County to Carbon County experiences approximately 36 
2,800 to 7,000 VPD, growing steadily as the road nears the City of Price in Carbon County.  I-70 37 
traffic ranges from about 3,300 VPD in western Emery County to more than 5,200 in eastern 38 
Sevier County.  I-70 connects the central Utah counties with Denver, Colorado to the east, and to 39 
the west I-70 terminates at I-15 in Millard County providing access to Salt Lake City to the north 40 
and Los Angeles to the southwest.   41 
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The fourth coal producing county in Utah is Kane County, located along the State boundary with 1 
Arizona to the south.  Kane County is bounded by Lake Powell to the east and the primary 2 
access is via Utah State Route 9 from the City of St. George and State Route 14 from Cedar City.  3 
State Route 9 links up with a north/south section of U.S. Route 89 from Garfield County at 4 
Orderville, and State Route 9 connects with U.S. 89 at Mount Carmel Junction.  U.S. Route 89A 5 
connects with U.S. 89 at Kanab, and the two corridors parallel each other to Page,  Arizona to the 6 
southwest at the Glen Canyon National Recreation Area about 11 miles south of the Town of Big 7 
Water, Utah.  Traffic volumes on State Route 9 at Mount Carmel Junction were just under 1,000 8 
VPD and counts on U.S. 89 nearby were 2,500 VPD.  In the vicinity of Kanab, U.S. 89 traffic 9 
counts ranged from 5,800 to 7,800 VPD and 4,300 VPD on U.S. 89A.  Traffic on U.S. 89 near 10 
the eastern end of the county were 2,300 VPD at the Town of Big Water and 3,330 at the 11 
Arizona State line.   12 

 13 

3.17.3.2 Colorado Plateau Basin Utilities 14 

The USGS and USEPA track data by county for water treatment and wastewater treatment 15 
facilities, respectively.  Drawing on these data, Table 3.17-6 shows the amount of excess 16 
capacity in MGD available for water treatment and wastewater treatment facilities in coal 17 
producing counties in the four states that make up the Colorado Plateau Basin.  In the event the 18 
selected alternative would modify production from one area of the country/basin/state to another, 19 
the impact of increased demand for water and wastewater utilities can be evaluated using this 20 
information. 21 

Table 3.17-6: Excess Capacity of Water and Wastewater Treatment Facilities by State – 22 
Colorado Plateau Basin 23 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing 
Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Colorado Plateau Basin 

Arizona 2.94 2.11 

Colorado 35.36 22.38 

New Mexico 9.65 3.82 

Utah -0.44 5.35 
(Sources:  1 USEPA, 2010; 2 USGS, 2005) 24 

3.17.4 Gulf Coast Basin 25 

The Gulf Coast Basin spans three states, Louisiana, Mississippi, and Texas.  Table 3.17-7 shows 26 
the number of short tons of coal originating in each of these states in the year 2008 (USEIA, 27 
2010). 28 

Table 3.17-7: Short Tons of Coal Originating in Gulf Coast Basin States in 2008 29 
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Total Short Tons By State (All Modes) 

Louisiana 3,856,000 
Mississippi 3,018,000 
Texas 38,185,000 

Total Short Tons By Gulf Coast Basin  45,059,000 
(Source:  USEIA, 2010) 1 

3.17.4.1 Gulf Coast Basin Transportation 2 

The primary modes of coal transport and historic use of those modes within the Gulf Coast Basin 3 
based on where the coal originates are identified in Table 3.17-8. 4 

Table 3.17-8: Primary Modes of Coal Transport by State – Gulf Coast Basin 5 

Originating Coal 
Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 
Gulf Coast Basin 

Louisiana 

Rail None specified 

Barge None specified 
Road 15 
Other 85 

Mississippi 

Rail None specified 

Barge None specified 
Road 100 
Other None specified 

Texas 

Rail 6 
Barge None specified 
Road 83 
Other 11 

(Source:  USEIA, 2010)  

The transportation requirements of each mode within the Gulf Coast Basin are summarized as 6 
follows. 7 

3.17.4.1.1 Rail Requirements 8 

For the Gulf Coast Basin as a whole, train volumes from the year 2005 are already at capacity 9 
(LOS A, B, and C) or near capacity (LOS D).  Areas of southwestern Texas and southwestern 10 
Louisiana contained the bulk of lines nearing capacity (LOS D).  Areas in northern 11 
Mississippi/southwestern Tennessee were above capacity (LOS F).  12 

Without capital improvements, by 2035 most of the rail corridors along the Gulf Coast Basin will 13 
be operating at LOS F (over capacity).  The study concludes that with improvements, the entire 14 
Gulf Coast Basin would be comprised of rail operating at LOS A, B, and C (Cambridge 15 
Systematics, Inc., 2007). 16 
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Mines located in the three states within the Gulf Coast Basin shipped over 2 million short tons of 1 
coal by rail in 2008, all of which originated in Texas.  This represents approximately 0.3 percent 2 
of the total tonnage of coal shipped by rail nationwide in 2008 (USEIA, 2010).  3 

3.17.4.1.2 Barge Requirements 4 

Mines located in the three states within the Gulf Coast Basin coal did not record shipments of 5 
coal by river in 2008.  6 

3.17.4.1.3 Roadway Requirements 7 

Mines located in the three states within the Gulf Coast Basin shipped over 35 million short tons 8 
of coal by truck in 2008.  This represents approximately 20 percent of the total short tons of coal 9 
shipped by truck nationwide in 2008.  This is preferred method of coal transportation in the Gulf 10 
Coast Basin. 11 

Louisiana has two coal producing parishes, DeSoto and Red River, which are in northwest 12 
Louisiana just south of Shreveport. Primary access roads include I-49, U.S. Routes 171 and 71, 13 
and Louisiana State Route 1.  U.S. Route 84 is the major east/west route serving both counties.  14 
Traffic volumes on I-49 grow from 12,000 in the south near Harris to more than 18,000 at the 15 
northern parish line.  Traffic on State Route 5 is between 3,700 in the north and 4,900 at the 16 
intersection with U.S. 84 at Logansport near the Texas State line.  U.S. 84 traffic volumes exceed 17 
12,000 in Mansfield and just under 7,500 in Logansport.  Traffic on State Route 1 in Red River 18 
Parish ranges from 3,200 near Pleasant to more than 6,500 near Oxbow and Gahagan and 19 
dropping again to 3,000 north of Linsberry. 20 

Mississippi’s Choctow County is located in the north-central part of the state.  U.S. Route 82 is 21 
located on the north bank of the Black River in Webster County, and the Natchez Trace runs 22 
from the northeast to the southwest corner of the County. State Route 12 serves the County Seat, 23 
Ackerman and State Routes 9 and 15 provide north/south access.  U.S. 82 is a multi-lane 24 
highway with volumes of 6,600 to 7,600 VPD.  State Route 15 volumes are 2,100 per day in the 25 
north and 1,400 closer to the middle of the county.  Volumes on State Route 12 are about 2,800 26 
per day. 27 

The ten coal producing counties in Texas are scattered across the north central and eastern part of 28 
the State.  The State of Texas has indicated that no coal haulage occurs on public roadways in 29 
Texas.  Harrison County and the City of Marshall are located on I-20 and the adjacent Panola 30 
and Rusk Counties are south and southwest respectively on the U.S. Route 79 corridor. U.S. 31 
Route 59 and U.S. Route 259 provide primary access to I-20 for Panola and Rusk Counties, 32 
respectively.  About 32,000 VPD were counted on I-20 near the Louisiana State line in Harrison 33 
County.  34 

Hopkins and Titus County are astride I-30 to the northwest of Marshall.  Access to the interstate 35 
is provided by U.S. Route 271 and five interchanges in Titus County, and by ten interchanges in 36 
Hopkins County. I-30 traffic volumes are approximately 25,000 per day in Hopkins County. 37 

Freestone and Leon Counties are located on I-45 about halfway between Dallas and Houston. 38 
Immediately west of Leon is Robertson County located on U.S. 79.  Ten interchanges provide 39 
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access to the interstate including U.S. 84 in Freestone County.  I-45 carries approximately 27,000 1 
to 30,000 VPD through the two counties. 2 

U.S. Route 290 provides regional access to Lee County in addition to being the direct route 3 
between Houston and Austin, and U.S. 77 connects north to U.S. 79.  Texas State Route 21 4 
crosses northern Lee County. U.S. 290 is being widened to multiple lands through Lee and 5 
adjacent Bastrop County to complete the widening of the corridor.   6 

Finally, Atascosa County is located in south-central Texas on I-37 and U.S. 281 just south of San 7 
Antonio.  Access to the interstate is available at five interchanges. Traffic volumes on I-37 are 8 
about 18,000 VPD through the County. 9 

3.17.4.2 Gulf Coast Basin Utilities 10 

The USGS and USEPA track data by county for water treatment and wastewater treatment 11 
facilities, respectively.  Drawing on the available data, Table 3.17-9 shows the amount of excess 12 
capacity in MGD available for water and wastewater treatment facilities in coal producing 13 
counties in the three states that make up the Gulf Coast Basin.  In the event the selected 14 
alternative would modify production from one area of the country/basin/state to another, the 15 
impact of increased demand for water and wastewater utilities can be evaluated using this 16 
information. 17 

Table 3.17-9: Excess Capacity of Water and Wastewater Treatment Facilities by State – 18 
Gulf Coast Basin 19 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Gulf Coast Basin 

Louisiana 3.13 6.19 

Mississippi 0.11 0.54 

Texas 41.98 67.06 
(Sources:  1 USEPA, 2010; 2 USGS, 2005) 20 

3.17.5 Illinois Basin 21 

The Illinois Basin spans three states:  Illinois, Indiana, and Kentucky.  Table 3.17-10 shows the 22 
number of short tons of coal originating in each of these states in the year 2008 (USEIA, 2010). 23 

Table 3.17-10: Short Tons of Coal Originating in Illinois Basin States in 2008 24 
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Total Short Tons By State (All Modes) 

Illinois 29,312,000 

Indiana 35,689,000 

Kentucky (West) 89,669,000 

Total Short Tons By Basin (All Modes) 154,670,000 

(Source:  USEIA, 2010) 1 

3.17.5.1 Illinois Basin Transportation 2 

The primary modes of coal transport and historic use of those modes within the Illinois Basin 3 
based on where the coal originates is identified in Table 3.17-11. 4 

The western portion of Kentucky is considered to be part of the Illinois Basin, while the eastern 5 
portion of the Commonwealth of Kentucky is considered to be part of the Appalachian Basin.  6 
For purposes of this report, transportation statistics have been generated by county.  Statistics for 7 
Kentucky counties located within the Illinois Basin are in this section, and statistics for Kentucky 8 
counties located within the Appalachian Basin are presented in Section 3.17.1. 9 

Table 3.17-11: Primary Modes of Coal Transport by State – Illinois Basin 10 

Originating 
Coal Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

rail, barge, or road-sorted by State of origin) 

Illinois Basin 

Illinois 

Rail 32 

Barge 48 

Road 19 

Other <1 

Indiana 

Rail 62 

Barge 7 

Road 31 

Other <1 

Kentucky (west) 

Rail 131 

Barge 132 

Road 733
 

Other < 1 

(Source:  USEIA, 2010) 
1 Two Class I railroads, one regional railroad, two short line railroads, and 97 coal rail loading facilities operate 

totally in Kentucky or originate coal in Kentucky (KDEP, 2008) 
2 Statewide, 45 coal river terminals on the Ohio River and its tributaries serve Kentucky coal shippers (KDEP, 

2008) 
3 3,740 miles of state-maintained highways are used for transporting coal (KDEP, 2008) 

 11 
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The transportation requirements of each mode within the Illinois Basin are summarized as 1 
follows. 2 

3.17.5.1.1 Rail Requirements 3 

For the Illinois Basin as a whole, train volumes from the year 2005 are below capacity (LOS A, 4 
B, and C), with the exception of notable river crossings where they are at capacity (LOS D).  5 
Rail capacity within the northeast Illinois region is over capacity at LOS E. 6 

Without improvements, by 2035 most of the Illinois Basin will be downgraded to at or above 7 
capacity at LOS E and F.  The study concludes that with improvements, the entire Illinois Basin 8 
would be comprised of rail operating at LOS A, B, and C (Cambridge Systematics, Inc., 2007). 9 

Mines located in the three states within the Illinois Basin shipped over 43 million short tons of 10 
coal by rail in 2008.  This represents approximately 6 percent of the total tonnage of coal shipped 11 
by rail nationwide in 2008 (USEIA, 2010).  Rail is the predominant mode of coal haul from 12 
Indiana.  13 

3.17.5.1.2 Barge Requirements 14 

Mines located in the three states within the Illinois Basin shipped nearly 29 million short tons of 15 
coal by river in 2008.  This represents approximately 32 percent of the total short tons of coal 16 
shipped by river nationwide in 2008.  Barge is the predominant mode of coal haul from Illinois.  17 

3.17.5.1.3 Roadway Requirements 18 

Mines located in the three states within the Illinois Basin shipped over 82 million short tons of 19 
coal by truck in 2008.  This represents approximately 48 percent of the total short tons of coal 20 
shipped by truck nationwide in 2008.  Rail is the predominant mode of coal haul from western 21 
Kentucky. In Illinois, approximately 28.5% of the coal produced in the State is shipped over 22 
public roadways.  Eight of the 11 coal producing counties in Illinois are located in a band across 23 
the southern quarter of the State either side of State Route 13 and northwards along the banks of 24 
the Ohio and Mississippi Rivers. I-57 provides the primary north/south access route through the 25 
middle of the State and into southern Missouri and I-24 splits off towards Kentucky.  State Route 26 
3 provides access into Randolph County along the Mississippi. U.S. Route 51 and State Routes 27 
13 and 127 create primary road access into Perry County, and U.S. 45 provides access to White 28 
and Wabash Counties along the Ohio River.  I-57 traffic volumes are more than 33,000 VPD 29 
north of Marion in Williamson County and 22,000 trips to the south.  State Route 13 volumes 30 
range from 23,000 to more than 33,000 between Carbondale and Marion.  31 

Sangamon County is the home of the Illinois State Capital, Springfield, and is located in central 32 
Illinois, and Macoupin County is to the southwest of the capital.  I-72 (east/west) and 55 33 
(north/south) provide access into Springfield, and State Route 4 runs parallel to I-55.  Traffic on 34 
I-72 rises from approximately 20,000 to 47,000 VPD in downtown Springfield. Traffic counters 35 
on I-55 showed 48,000 VPD as the expressway left the city while more than 7,000 were counted 36 
on the parallel State Route 4 a little over a mile to the west in Springfield.  Farther south at 37 
Macoupin, State Route 4 still carried 6,700 while I-55 volumes were 28,700.   38 
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Vermillion County is on the Illinois side of the border with Indiana about midway between Lake 1 
Michigan and the Ohio River.  I-74 and U.S. Route 150 split the county into northern and 2 
southern halves, and Illinois State Route 1 provides north/south access.  I-74 is the busiest 3 
roadway in the region with 27,000 trips close to the Indiana State line and climbs to 38,400 near 4 
the I-57 interchange in Champaign County.  5 

East/west access to southwest Indiana’s coal producing counties is provided by U.S. Route 50 6 
through Knox (City of Vincennes) and Daviess (City of Washington) Counties; by Indiana State 7 
Route 64 through Gibson (City of Princeton), Pike, and Dubois Counties in the south; and I-70 8 
across Vigo County and the City of Terre Haute.  I-64 crosses east to west through Warrick 9 
County and just south of the coal; producing area.  Future I-69 is being constructed north to 10 
south through Daviess, Pike and Gibson Counties and should provide relief for U.S. 41 and U.S. 11 
150 along the Wabash River Counties and U.S. 231 through the center of Indiana.  In Vigo 12 
County, traffic volumes on I-70 and U.S. 150 exceed 15,000 VPD, and in Knox County, exceed 13 
15,000 on U.S. Routes 41 and 150, and on U.S. 50. Volumes on I-64 across Warrick County are 14 
between 10,000 and 15,000.  Indiana ships 81% of the coal produced in the state by truck.  15 

Nine counties in western Kentucky are located in the Illinois Basin coal-producing region, 16 
extending from Hopkinsville in Christian County to Henderson, Owensboro, and the Ohio River.  17 
The primary north/south roads in this area are I-24, the Edward T, Breathitt Pennyrile Parkway 18 
(I-69 north of Madisonville), and the adjacent U.S. Routes 41 and 431.  U.S. Route 60 provides 19 
east/west access across Crittenden, Union and Henderson Counties, and connects to Owensboro 20 
via the Audubon Parkway (I-X69 Spur).  The Wendell H. Ford Western Kentucky Parkway (I-69 21 
to the west and I-66 to the east) provides east/west access across Hopkins, Muhlenburg and Ohio 22 
Counties, and U.S. Route 68 provides east/west access across Christian County.   23 

Approximately 47% of Kentucky coal from the Illinois Basin is carried by truck.  In Henderson 24 
County, east/west traffic on U.S. Route 60 was about 60,000.  To the east, the volumes on the 25 
Audubon Parkway were about 82,000 in 2009, and the Breathitt Parkway volumes were 32,000 26 
in the city of Henderson and 20,000 to the south of the city.  In Owensboro, the counts were 27 
approximately 10,000 on the Audubon Parkway, and 9,800 on U.S. 431.   28 

In Hopkins County, the Breathitt Parkway carried more than 10,000 south of Madisonville and 29 
16,000 through the heart of the city.  East/west traffic was about 6,200 on U.S. 41A, and less 30 
than 3,000 on State Route 70.  Traffic volumes on the Breathitt Parkway in Christian County are 31 
approximately 10,000 VPD and U.S. Route accommodates about 80,000 VPD just to the west of 32 
Hopkinsville.  With the exception of the urban areas, the major highways in the area did not 33 
appear to be significantly congested.  34 

3.17.5.2 Illinois Basin Utilities 35 

The USGS and USEPA track data by county for water treatment and wastewater treatment 36 
facilities, respectively.  Drawing on the available data, Table 3.17-12 shows the amount of 37 
excess capacity in MGD available for water and wastewater treatment facilities in coal producing 38 
counties in the three states that make up the Illinois Basin.  In the event the selected alternative 39 
would modify production from one area of the country/basin/state to another, the impact of 40 
increased demand for water and wastewater utilities can be evaluated using this information. 41 
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Table 3.17-12: Excess Capacity of Water and Wastewater Treatment Facilities by State – 1 
Illinois Basin 2 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Illinois Basin 

Illinois 22.47 32.28 

Indiana 11.48 12.58 

Kentucky 33.59 15.59 

(Sources:  1 USEPA, 2010; 2 USGS, 2005) 3 

3.17.6 Northern Rocky Mountains and Great Plains 4 

The Northern Rocky Mountains and Great Plains Basin spans Montana, North Dakota, and 5 
Wyoming.  The Powder River Basin in the Northern Rocky Mountains and Great Plans Basin is 6 
the principal source of coal originating on both BNSF and UP railroads.  More than 90 percent of 7 
all BNSF’s coal tons originate from the Powder River Basin.  The Powder River Basin is also the 8 
most important part of UP’s coal business; however, UP also ships coal from other coal basins; 9 
the Colorado Plateau (Colorado and Utah) and the Illinois Basin (Illinois) (USDOE-NETL, 10 
2010). Table 3.17-13 shows the number of short tons of coal originating in each of these states in 11 
the year 2008 (USEIA, 2010). 12 

Table 3.17-13: Short Tons of Coal Originating in Northern Rocky Mountains and Great 13 
Plains Basin States in 2008 14 

Total Short Tons By State (All Modes) 

Montana 40,211,000 
North Dakota 29,736,000 
Wyoming 458,297,000 
Total Short Tons By Northern Rocky Mountains 
and Great Plains Transportation Basin 

528,244,000 

(Source:  USEIA, 2010) 15 

3.17.6.1 Northern Rocky Mountains and Great Plains Basin Transportation 16 

The primary modes of coal transport and historic use of those modes within the Northern Rocky 17 
Mountains and Great Plains Basin based on where the coal originates are identified in Table 18 
3.17-14. 19 

Table 3.17-14: Primary Modes of Coal Transport by State – Northern Rocky Mountains 20 
and Great Plains Basin 21 
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Originating Coal 
Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 

Northern Rocky Mountains and Great Plains Basin 

Montana 

Rail 70 

Barge < 1 

Road 3 

Other 27 

North Dakota 

Rail 14 

Barge None specified 

Road 35 

Other 51 

Wyoming 

Rail 97 

Barge None specified 

Road < 1 

Other 2 

(Source:  USEIA, 2010) 

The transportation requirements of each mode within the Northern Rocky Mountains and Great 1 
Plains Basin are summarized as follows. 2 

3.17.6.1.1 Rail Requirements 3 

For the Northern Rocky Mountains and Great Plains Basin as a whole, train volumes from the 4 
year 2005 are below practical capacity (LOS A, B, and C), with the exception of a small section 5 
of rail in southeastern Montana that is near capacity (LOS D).  6 

Without capital improvements, in 2035 the Northern Rocky Mountains and Great Plains Basin 7 
will experience rail operations at or above capacity (LOS of E and F) for much of the region.  8 
The study concludes that with improvements, the entire Northern Rocky Mountains and Great 9 
Plains Basin would be comprised of rail operating at LOS A, B, and C, with the exception of a 10 
portion of northeastern Wyoming that would operated near capacity (LOS D) (Cambridge 11 
Systematics, Inc., 2007). 12 

Mines located in the three states within the Northern Rocky Mountains and Great Plains Basin 13 
shipped over 478 million short tons of coal by rail in 2008.  This represents approximately 63 14 
percent of the total tonnage of coal shipped by rail nationwide in 2008 (USEIA, 2010).  15 
Wyoming is the predominant source of coal within the basin (and the United States), with over 16 
97% of coal originating in Wyoming shipping by rail. 17 
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3.17.6.1.2 Barge Requirements 1 

Mines located in the three states within the Northern Rocky Mountains and Great Plains Basin 2 
use a minimal amount of barge transportation.  Only Montana ships coal by barge (34,000 short 3 
tons). 4 

3.17.6.1.3 Roadway Requirements 5 

Mines located in the three states within the Northern Rocky Mountains and Great Plains Basin 6 
shipped over 13 million short tons of coal by truck in 2008.  This represents approximately 8 7 
percent of the total short tons of coal shipped by truck nationwide in 2008. The western portion 8 
of Adams County, Colorado wraps around the northern and northeastern elements of the City of 9 
Denver including the Denver International Airport and the Rocky Mountain Arsenal.  I-25, U.S. 10 
Route 85, and I-76 provide north/south access along the western quarter of the county Eastern 11 
Adams County stretches into the Great Plains south of I-76 and north of I-70 and U.S. Route 36 12 
with an irregular grid system distribution of county roads about two to four miles apart.  I-25 13 
traffic volumes from the Colorado Department of Transportation (DOT) grow from 84,000 near 14 
State Route 470 to more than 174,000 north of State Route 224.  I-76 volumes are 61,300 north 15 
of State Route 265 and 26,000 north of State Route 470.  State Route 470 volumes are between 16 
15,400 and 19,500 where it is the primary access for the Denver International Airport.  I-70 17 
volumes decline from 167,000 near I-270 to 40,600 west of State Route 470 and 20,800 to the 18 
east.  Imboden, Kiowa-Bennett, and Strasburg Roads provide north/south access to the eastern 19 
parts of the County.  20 

Montana’s Cascade and Judith Basin Counties are served by I-15 which travels north/south to the 21 
western suburbs of Great Falls and U.S. Routes 87 and 89.  I-15 traffic volumes are about 4,000 22 
to the north of Great Falls and 6,000 to the south.  U.S. 87 to the north was 3,800 and traffic 23 
counts on U.S. 87 to the east of Malmstrom Air Force Base (AFB) were about 5,800 and 2,500 at 24 
Raynesford.   25 

Richland County is in eastern Montana on the North Dakota state line between the Missouri and 26 
Yellowstone Rivers.  U.S. Route 2 is on the north side of the Missouri although access is limited 27 
to two state highways crossing the River.  I-94 is approximately 25 miles south at Glendive, 28 
Montana.  Traffic volumes throughout the county range from 700 to 4,200 near the County Seat 29 
at Sydney.  30 

Musselshell, Rosebud, and Big Horn Counties in south central Montana have excellent access 31 
provided by I-90 and I-94.  Approximately 3,700 to 4,000 trips use I-94 through Forsyth in 32 
Rosebud County and 4,000 VPD through Custer.  U.S. Route 12 traffic counts to the northwest 33 
in Ingomar are around 200 according the Montana State DOT. Traffic volumes on I-90 in Big 34 
Horn County are about 7,000 north of U.S. Route 212, and 4,000 near the Wyoming state line. In 35 
Musselshell County, traffic counts are about 800 on U.S. Route 2, and 1,000 on U.S. 87 north.  36 
Volumes on U.S. 87 south of Roundup are approximately 2,000 to 2,800 VPD.  37 

The three coal producing counties in North Dakota are located in the west central area of the 38 
State to the northwest of Bismarck, and split by the Missouri River.  U.S. Route 83 gives access 39 
along the east side of the River to McLean County and the City of Washburn, then travels north 40 
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to Minot.  Traffic volumes south of Washburn are approximately 4,800 and north of the City are 1 
about 3,200.  State Route 200 connects the City of Stanton in Mercer County east to Washburn 2 
and west to U.S. 85 and carries 1,300 trip west of State Route 49 and 2,600 trips east of the 3 
intersection.  State Routes 25, 31, and 49 connect Oliver and Mercer Counties to I-94.  Volumes 4 
on State Route 49 are about 4,500 near Stanton and 1,600 farther south in Mercer County. 5 
Volumes on State Route 31 are approximately 900, with 1,500 on State Route 25.  Interstate road 6 
access would be expected to use the state highways to access I-94.  7 

Lincoln County, Wyoming is located on the state’s western border and is served by U.S. Routes 8 
89 and 189 for north and south needs and U.S. Route 30 provides east/west access.  Traffic 9 
counts throughout most of the county are less than 3,500 VPD. However, in the northernmost 10 
part of the County above Etna, where U.S. 26 crosses the state line from Alpine Junction, Utah to 11 
Jackson, traffic volumes exceed 7,000.  The primary access corridor through Sweetwater and 12 
Carbon Counties is I-80 and U.S. Route 30 from Green River, through Rock Springs and 13 
Rawlins to Laramie.  Traffic counts are consistently over 7,000 and range up to 3,000 VPD 14 
through the larger cities.  U.S. 191, U.S. Route 287, and several Wyoming state highways 15 
connect I-80 with the northern and southern reaches of both counties.  Traffic volumes on these 16 
corridors do not exceed 3,500 VPD except at the interstate.   17 

Campbell and Converse Counties are located along the north/south State Highway 59 corridor in 18 
eastern Wyoming.  The Campbell County seat, the City of Gillette is located at the intersection 19 
of U.S. Routes 14 and 16 and I-90. Traffic counts on the interstate are about 4,900 on the west 20 
side and between 7,100 and 9,800 on the east through Wyodak toward the City of Moorcraft.  21 
State Routes 50 and 59 to the south carry about 1,800 to 5,000 VPD.  Farther south towards 22 
Douglas, the county seat of Converse County, State Route 59 accommodates 2,000 trips.  The 23 
primary east/west route through Converse County is I-25 traveling west to Casper and south 24 
towards Cheyenne.  Traffic volumes through Douglas are about 7,000.  That volume rapidly 25 
drops to 3,600 to the southeast and splits in half at the interchange with U.S. Routes 18 and 20.   26 

3.17.6.2 Northern Rocky Mountains and Great Plains Basin Utilities 27 

The USGS and USEPA track data by county for water treatment and wastewater treatment 28 
facilities, respectively.  Drawing on the available data, Table 3.17-15 shows the amount of 29 
excess capacity in MGD available for water and wastewater treatment facilities in coal producing 30 
counties in the three states that make up the Northern Rocky Mountains and Great Plains Basin.  31 
In the event the selected alternative would modify production from one area of the 32 
country/basin/state to another, the impact of increased demand for water and wastewater utilities 33 
can be evaluated using this information. 34 

Table 3.17-15: Excess Capacity of Water and Wastewater Treatment Facilities by State – 35 
Northern Rocky Mountains and Great Plains Basin 36 
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Originating Coal State 

Sum of Excess Capacity in Coal-Producing 
Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Northern Rocky Mountains and Great Plains Basin 

Montana 1.84 0.87 

North Dakota 3.51 Not Available 

Wyoming 6.30 6.10 
(Sources:  1 USEPA, 2010; 2 USGS, 2005) 1 

3.17.7 Northwest Basin 2 

The Northwest Basin spans the State of Alaska.  Table 3.17-16 shows the number of short tons 3 
of coal originating in this state in the year 2008 (USEIA, 2010). 4 

Table 3.17-16: Short Tons of Coal Originating in Northwest Basin State in 2008 5 

Total Short Tons (All Modes) 

Alaska 936,000 

Total Short Tons By Northwest Basin 936,000 
(Source:  USEIA, 2010) 6 

3.17.7.1 Northwest Basin Transportation 7 

The primary modes of coal transport and historic use of those modes within the Northwest Basin 8 
based on where the coal originates is identified in Table 3.17-17. 9 

Table 3.17-17: Primary Modes of Coal Transport by State – Northwest Basin 10 

Originating Coal 
Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 

Northwest Basin 

Alaska 

Rail 70  

Barge None specified  

Road 30  

Other None specified 

(Source:  USEIA, 2010)  

The transportation requirements of each mode within the Northwest Basin are summarized as 11 
follows. 12 
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3.17.7.1.1 Rail Requirements 1 

Rail was the predominant mode of coal haul within the Northwest Basin.  Mines located in the 2 
Northwest Basin shipped 650,000 short tons of coal by rail in 2008.  Coal was shipped by the 3 
Alaska Railroad Corporation to the coal loading facility in Seward, Alaska,  Coal produced in 4 
this region represents less than one tenth of one percent of the total short tons of coal shipped by 5 
rail nationwide in 2008.  Rail congestion data for Alaska was not available in the Cambridge 6 
Systematics 2007 report.   7 

3.17.7.1.2 Barge Requirements 8 

Mines located within the Northwest Basin coal did not record shipments of coal by river in 2008. 9 

3.17.7.1.3 Roadway Requirements 10 

Mines located in the Northwest Basin shipped 283,000 short tons of coal by truck in 2008.  This 11 
represents less than two tenths of one percent of the total short tons of coal shipped by truck 12 
nationwide in 2008. 13 

The interstate shipment of coal produced in Yukon-Koyukuk County, Alaska is limited by huge 14 
distances, difficult climate and topography, and numerous environmental, socioeconomic, and 15 
economic limitations.  Yukon-Koyukuk County is roughly the same size as the relatively large 16 
state of Montana and the population density is less than 1 person per 20 square miles.  The only 17 
road connecting to the remainder of the State is State Route 11 with 40.6 miles of interstate and 18 
arterial road in the census area connecting south to Fairbanks and the Dalton Highway.  Roads 19 
are gradually being built throughout Alaska and coal extraction and interstate shipment would be 20 
expected to be made more viable as road resources increase. 21 

3.17.7.2 Northwest Basin Utilities 22 

The USGS and USEPA track data by county for water treatment and wastewater treatment 23 
facilities, respectively.  Drawing on the available data, Table 3.17-18 shows the amount of 24 
excess capacity in MGD available for water and wastewater treatment facilities in coal producing 25 
counties in Alaska.  In the event the selected alternative would modify production from one area 26 
of the country/basin/state to another, the impact of increased demand for water and wastewater 27 
utilities can be evaluated using this information. 28 

Table 3.17-18: Excess Capacity of Water and Wastewater Treatment Facilities by State – 29 
Northwest Basin 30 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Northwest Basin 

Alaska 0.02 Not Available 
Sources:  1 USEPA, 2010; 2 USGS, 2005 31 
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3.17.8 Other Western Interior Basin 1 

The Other Western Interior Basin spans four states, Arkansas, Kansas, Missouri, and Oklahoma.  2 
The basin is subdivided into smaller coal regions, the distinguishing factor primarily being sulfur 3 
content.  Table 3.17-19 shows the number of short tons of coal originating in each of these states 4 
in the year 2008 (USEIA, 2010). 5 

Table 3.17-19: Short Tons of Coal Originating in Other Western Interior Basin States in 6 
2008 7 

Total Short Tons By State (All Modes) 

Arkansas 13,000 
Kansas 181,000 
Missouri 191,000 
Oklahoma 1,234,000 
Total Short Tons By Basin (All Modes) 1,619,000 
(Source:  USEIA, 2010)  

3.17.8.1 Other Western Interior Basin Transportation 8 

The primary modes of coal transport and historic use of those modes within the Other Western 9 
Interior Basin based on where the coal originates are identified in Table 3.17-20. 10 

Table 3.17-20: Primary Modes of Coal Transport by State – Other Western Interior Basin 11 

Originating Coal 
Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 
Other Western Interior Basin 

Arkansas 

Rail 8 

Barge None specified 

Road 92 
Other None specified 

Kansas 

Rail <1 
Barge None specified 
Road 99 

Other None specified 

Missouri 

Rail 17 

Barge None specified 
Road 83 

Other None specified 

Oklahoma 

Rail 27 

Barge None specified 
Road 73 
Other None specified 
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Originating Coal 
Haul State 

Originating Mode 
of Transport 

Statistics for Primary Modes of Coal Transport 
(Approximate percentage of coal transported by 

mode by State of origin) 
(Source:  USEIA, 2010)  

The transportation requirements of each mode within the Other Western Interior Basin are 1 
summarized as follows. 2 

3.17.8.1.1 Rail Requirements 3 

The Other Western Interior Basin, serves and a major junction of freight rail.  Central sections 4 
are currently near or at capacity (LOS D and E).  Without capital improvements, in 2035 the rail 5 
conditions in the Other Western Interior Basin continue to degrade, with central sections 6 
downgraded to at or above capacity (LOS E and F).  The study concludes that with 7 
improvements, Other Western Interior Basin would operate at similar levels to present day 8 
(Cambridge Systematics, Inc., 2007). 9 

Mines located in the four states within the Other Western Interior Basin shipped approximately 10 
366,000 short tons of coal by rail in 2008.  This represents approximately one half of one percent 11 
of the total tonnage of coal shipped by rail nationwide in 2008 (USEIA, 2010).  12 

3.17.8.1.2 Barge Requirements 13 

Mines located within the Other Western Interior Basin coal did not record shipments of coal by 14 
river in 2008. 15 

3.17.8.1.3 Roadway Requirements 16 

Mines located in the four states within the Other Western Interior Basin shipped over 1 million 17 
short tons of coal by truck in 2008.  This represents less than one percent of the total short tons 18 
of coal shipped by truck nationwide in 2008.  Truck transport was the predominant mode of coal 19 
haul with the basin. 20 

Sebastian County, Arkansas includes a small portion of I-540 connecting the southern portion of 21 
Fort Smith with I-40 and Fayetteville to the north, and southward via U.S. Route 271, the 22 
roadway provides access to Tyler, Texas.  U.S. Route 71 also provides north/south access from I-23 
540 south to U.S. 270.  Traffic volumes are approximately 28,000 VPD on U.S. 71 and 15,000 to 24 
30,000 VPD on I-540 south of U.S. 71 and up to 55,000 VPD to the northeast.  25 

Linn County and Bourbon County, Kansas are adjacent to the Missouri state line.  U.S. Route 69 26 
provides north south access and is four lanes through the County Seat of Bourbon County, the 27 
City of Fort Scott.  U.S. Route 54 runs east/west across Bourbon County.  Traffic counts on U.S. 28 
69 are 4,200 to 5,500 through Linn County and 4,400 to 6,400 in Bourbon County.  Traffic on 29 
U.S. 54 ranges from 1,900 at the western county line to 3,700 at the Missouri state line on the 30 
east. 31 

In Missouri, Bates County is the only coal producing county that ships out of state.  Located on 32 
the western border with Kansas, U.S. Route 71 is the primary road access to the County and is 33 
currently four lanes and is proposed to be upgraded to interstate standards to accommodate the 34 



Chapter 3 – Affected Environment 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 10/22/10 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 

3-33 

expected future I-49.  Traffic volumes are about 13,300 near the northern county line and 12,500 1 
toward the southern part of the county.  2 

Oklahoma has five coal producing counties to the northeast and southeast of Tulsa.  Rogers and 3 
Craig Counties are on either side of I-44.  U.S. Route 169 and Oklahoma Route 66 provide 4 
access to the City of Claremont and the northern 2/3 of Rogers County and State Routes 20 and 5 
88 provide access to the southern 1/3 and U.S. Route 412 through the City of Inola.  Volumes on 6 
U.S. 169 are 5,700 to 8,800 as the corridor approaches Collinsville in neighboring Tulsa County. 7 
State Route 66 carries approximately 9,300 south of the intersection with State Route 28A and 8 
3,500 as it crosses into Craig County.  U.S. 412 traffic is approximately 17,700 west of Inola and 9 
15,700 to the east.  State Route 20 between Claremore and Mayes County accommodates 10 
between 8,400 and 11,300.   11 

I-44 is also the Will Rogers Turnpike and traffic volumes are around 16,900 near Catoosa and 12 
Fair Oaks, and drop to less than 5,000 northeast of the City of Vinita in Craig County.  State 13 
Route 2 volumes rapidly decline from 3,000 near Vinita to 1,400 and the Kansas state line.  U.S. 14 
Route 60 provides east/west access through Craig County and carries volumes of 1,500 west of 15 
State Route 66, more than 6,900 as it enters Vinita and 7,000 as it crosses eastward towards State 16 
Route 82.  State Route 10 in northern Craig County carries less than 300 west of the City of 17 
Welch where it merges with U.S. 59 and increases to 2,300 towards the City of Miami to the 18 
east. 19 

Okmulgee County is south of Tulsa on either side of the multi-lane, north/south U.S. 75 corridor. 20 
The Indian Nation Turnpike continues southward from Henryetta in the southern end of the 21 
County while U.S. 75 jogs west and continues south along a parallel route.  I-40 crosses the 22 
county east/west at Dewar providing excellent access across Oklahoma.  State Route 16 crosses 23 
the northern quarter of the county and connects to I-44 in Bristow in the west and the Muskogee 24 
Turnpike at Fort Gibson to the east.  Traffic counts on State Route 16 range from 1,400 to 2,400. 25 
Volumes on U.S. 75 are about 17,800 in the northern part of the county and 13,400 at I-40.  I-40 26 
carries around 16,200 to the west of U.S. 75 and 11,800 to the east.   27 

Haskell and Le Flore Counties are just south of the I-40 corridor through Sequoyah County.  28 
Primary access to Haskell County is via Oklahoma Route 2 and Le Flore County is located on 29 
U.S. Routes 59, 270, and 271.  Oklahoma Route 9 crosses Haskell and northern Le Flore 30 
Counties east to west, and U.S. 59 and U.S. 259 climb into the mountains in south Le Flore 31 
County.  Traffic on Oklahoma Route 2 varies from 1,300 near Kinta to 2,700 north of Porum, 32 
Oklahoma. State Highway 9 sees volumes of 2,700 to 3,200 across Haskell and northwestern Le 33 
Flore Counties.  U.S. Route 59 volumes are 3,600 at the Sequoyah County line, 8,100 north of 34 
the City of Poteau, then fall from 7,300 near the Town of Howe to 1,600 at the U.S. 259 35 
intersection and less than 800 as it passes into Arkansas.  U.S. 259 traffic is approximately 100 36 
as the roadway crosses the ridge lines on its way south towards State Route 144 and McCurtain 37 
County.  U.S. Route 270 traffic is about 2,600 VPD and U.S. Route 271 carries approximately 38 
1,300 VPD to the City of Talihina at the Latimer County line. 39 
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3.17.8.2 Other Western Interior Basin Utilities 1 

The USGS and USEPA track data by county for water treatment and wastewater treatment 2 
facilities, respectively.  Drawing on the available data, Table 3.17-21 shows the amount of 3 
excess capacity in MGD available for water and wastewater treatment facilities in coal producing 4 
counties in the four states that make up the Other Western Interior Basin.  In the event the 5 
selected alternative would modify production from one area of the country/basin/state to another, 6 
the impact of increased demand for water and wastewater utilities can be evaluated using this 7 
information. 8 

Table 3.17-21: Excess Capacity of Water and Wastewater Treatment Facilities by State – 9 
Other Western Interior Basin 10 

Originating Coal State 

Sum of Excess Capacity in Coal-Producing 
Counties 

Water Treatment 
(MGD)1 

Wastewater Treatment 
(MGD)2 

Other Western Interior Basin 

Arkansas 36.52 4.74 

Missouri 1.58 0.36 

Kansas 0.52 0.78 

Oklahoma 75.61 8.77 
(Sources:  1 USEPA, 2010; 2 USGS, 2005) 11 
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RESOURCES 9 

Historic and archaeological resources are sometimes broadly categorized as “cultural resources.”  10 
Cultural resources consist of prehistoric and historic districts, sites, structures, artifacts, and other 11 
physical evidence of human activities considered important to a culture, subculture, or 12 
community for scientific, traditional, religious, or other reasons.  Prehistoric and historic 13 
archaeological resources are locations where human activity measurably altered the earth or left 14 
deposits of physical remains.  Typical environments in which archaeological resources can be 15 
found include rock shelters, terraces, floodplains, and ridgetops.  Architectural and historic 16 
period resources, which may include dams, bridges, and other structures having historic or 17 
aesthetic importance, generally must be older than 50 years to be considered for protection under 18 
existing federal cultural resource laws.  Cultural resources that may be present within mine sites 19 
include cemeteries, historical sites and structures, archeological sites, public parks, Native 20 
American burial mounds, and other features of cultural significance to surrounding communities 21 
(OSM, 2003).   22 

For the purposes of this document, “paleontological resources” refers to “any fossilized remains, 23 
traces, or imprints of organisms, preserved in or on the earth’s crust, that are of paleontological 24 
interest and that provide information about the history of life on earth” and not including cultural 25 
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items and materials associated with archaeological resources (Paleontological Resources 1 
Preservation Act (PRPA) 2009). 2 

3.18.0 Federal Laws and Regulations 3 

3.18.0.1 Federal Regulations for Paleontology 4 

Paleontological resources on federal lands or that will potentially be affected by federal actions 5 
are protected under several federal laws.  These include but are not limited to the National 6 
Environmental Policy Act of 1969, American Antiquities Act of 1906, Federal Land Policy and 7 
Management Act of 1976, and Paleontological Resources Preservation Act of 2009. Only the 8 
most common and broadly applied federal legislation applicable to coal mining are presented. 9 

3.18.0.1.1 National Environmental Policy Act of 1969 10 

Though NEPA does not specifically name paleontological resources for preservation, such 11 
resources are often included when applying the requirement of federal agencies to protect and 12 
“preserve important historic, cultural, and natural aspects of our national heritage” (NEPA Sec. 13 
101(b)(4)).  In these cases, paleontological resources are often considered and treated similarly to 14 
cultural resources. 15 

3.18.0.1.2 American Antiquities Act of 1906 16 

The American Antiquities Act was enacted in 1906 as a means for protecting sensitive cultural 17 
resources on land owned by the federal government.  Specifically, it prohibits the removal, 18 
damage, or destruction of “any historic or prehistoric ruin or monument, or any object of 19 
antiquity, situated on lands owned or controlled by the Government of the United States, without 20 
the permission of the Secretary of the Department of the Government having jurisdiction over 21 
the lands on which said antiquities are situated” and establishes criminal penalties for such acts.  22 
Though paleontological resources are not specified within this act, “objects of antiquity” has 23 
often been interpreted to include fossils and other paleontological resources (Harmon et al. 24 
2006). 25 

3.18.0.1.3 Paleontological Resources Preservation Act of 2009 26 

In 2009, the PRPA was signed into law as part of the Omnibus Public Land Management Act.  27 
The provisions of the PRPA require that paleontological resources on federal lands be managed 28 
and protected according to scientific principles and expertise, and affirm the authority of federal 29 
land managing agencies to issue permits for the collecting and curation of paleontological 30 
resources.  The PRPA also establishes criminal and civil penalties for the unauthorized removal 31 
or destruction of paleontological resources on federal lands.  It does not “invalidate, modify, or 32 
impose any additional restrictions or permitting requirements on any activities permitted at any 33 
time” under the current mining laws that apply to federal lands (PRPA 2009). Regulations under 34 
the PRPA are to be developed by various Federal Agencies. 35 
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3.18.0.2 Federal Laws for Archaeology and Cultural Resources 1 

Archaeological and other cultural resources are considered and/or protected nationwide, under 2 
several federal laws.  These include, but are not limited to, the American Antiquities Act of 3 
1906, the National Historic Preservation Act of 1966 (NHPA), the National Environmental 4 
Policy Act of 1969 (NEPA), Surface Mining Control and Reclamation Act of 1977, the Historic 5 
and Archaeological Data Preservation Act of 1974, the Archaeological Resources Protection Act 6 
of 1979 (ARPA), the American Indian Religious Freedom Act of 1978, and the Native American 7 
Graves Protection and Repatriation Act of 1996 (NAGPRA).  Only the most common and 8 
broadly applied federal legislation applicable to coal mining are presented. 9 

3.18.0.3 Section 106 of the National Historic Preservation Act (NHPA) of 1966  10 

Section 106 of the NHPA, (Public Law 89-665, as amended by Public Law 96-515; 16 USC 470 11 
et seq.) requires Federal agencies to take into account the effects of their undertakings on historic 12 
properties, and afford the Advisory Council on Historic Preservation a reasonable opportunity to 13 
comment (ACHP, 2010). This process, commonly known as Section 106, has three main goals: 14 
1) identify historic and prehistoric properties eligible for listing or listed on the NRHP, 2) assess 15 
the effects of the undertaking on those properties, and 3) seek ways to avoid, minimize, or 16 
mitigate any adverse effects on historic properties. 17 

Historic properties are considered to be NRHP eligible (36 CFR Part 60.4) if they display the 18 
quality of significance in American history, architecture, archaeology, engineering, and culture 19 
that are present in districts, sites, buildings, structures, and objects that possess integrity of 20 
location, design, setting, workmanship, feeling, and association, and:   21 

• Criterion A:  are associated with the events that have made a significant contribution to 22 
the broad patterns of American history; or 23 

• Criterion B:  are associated with the lives of persons significant in our past; or 24 

• Criterion C:  embody the distinctive characteristic of a type, period, or method of 25 
construction, or that represent the work of a master, or that possess high artistic value, or 26 
that represent a significant or distinguishable entity whose components may lack 27 
individual distinction; or 28 

• Criterion D:  have yielded or may likely yield information important in prehistory or 29 
history.  30 

The process of agency reviews and assessment of the effect of an undertaking on cultural 31 
resources is set forth in the implementing regulations formulated by the ACHP (36CFR800, 32 
Protection of Historic Properties).   33 

An action by a Federal agency can encompass a broad range of federal activities.  The activity 34 
may be an action by the federal agency itself, the granting of funds from a federal agency, or a 35 
permit approval by a federal agency.  Examples of federal activities include construction, 36 
rehabilitation and repair projects, demolition, licenses, permits, loans, loan guarantees, grants, 37 
federal property transfers, and many other types of federal involvement.  Whenever one of these 38 
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activities has the potential to affect historic and prehistoric properties, a Section 106 review must 1 
be completed (ACHP, 2010).  Each state has a State Historic Preservation Office through which 2 
the Section 106 process is administered and carried out on behalf of the Secretary of the Interior 3 
and the National Park Service.  Through Section 106, cultural resources of archaeological, 4 
architectural, historical, and traditional cultural property (TCP) nature, that are 50 years old or 5 
older, are addressed, and those properties which may be less than 50 years old, but may be of 6 
exceptional significance.  Most states have a Historic Preservation Plan, procedures for Certified 7 
Local Governments, protection for human remains, burial sites and cemeteries, and protection or 8 
consultation for sites on or eligible for the National Register. 9 

Section 101(d)(6)(B) of the 1966 NHPA requires federal agencies to consult with federally 10 
recognized Indian tribes that attach religious or cultural significance to historic properties.  11 
NHPA requires tribal consultation not only for tribal lands, but also to ancestral homelands of an 12 
Indian tribe or tribes. The compliance with 36CFR800.2 that implements the Native American 13 
consultation is usually conducted by federal agencies as part of a government-to-government 14 
relationship. 15 

A traditional cultural property is one that is “eligible for inclusion in the National Register 16 
because of its association with cultural practices or beliefs of a living community that (a) are 17 
rooted in that community’s history, and (b) are important in maintaining the continuing cultural 18 
identity of the community” (Parker and King, 1992).  Such properties may be a simple, not 19 
modified by human beings location, a mountain peak, a rural community, an urban 20 
neighborhood, or other place that holds important meaning for a community. 21 

Methodologies for cultural resources evaluations and treatment of artifacts retrieved from 22 
archaeological sites are contained in 36 CFR 63 (Determination of Eligibility for Inclusion in the 23 
National Register) and 36 CFR 79 (Curation of Federally Owned and Federally Administered 24 
Archaeological Collections).  25 

The regulations of the Bureau of Land Management (BLM), which processes all federal coal 26 
leases, require that all lands being considered for coal leasing be evaluated against the 27 
Unsuitability Criteria contained in 43 CFR 3461.5 during the land use planning process.  28 
Criterion Number 7 states: 29 

“(g)(1) Criterion Number 7. All publicly or privately owned places which are 30 
included in the National Register of Historic Places shall be considered 31 
unsuitable. This shall include any areas that the surface management agency 32 
determines, after consultation with the Advisory Council on Historic Preservation 33 
and the State Historic Preservation Officer, are necessary to protect the inherent 34 
values of the property that made it eligible for listing in the National Register. 35 

(2) Exceptions. All or certain stipulated methods of coal mining may be allowed 36 
if, after consultation with the Advisory Council on Historic Preservation and the 37 
State Historic Preservation Officer, they are approved by the surface management 38 
agency, and, where appropriate, the State or local agency with jurisdiction over 39 
the historic site. 40 
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(3) Exemptions. This criterion does not apply to lands: to which the operator made 1 
substantial legal and financial commitments before January 4, 1977, on which 2 
surface coal mining operations were being conducted on August 3, 1977, or which 3 
include operations on which a permit has been issued.” 4 

3.18.0.4 TITLE 30--Mineral Resources Part  779.12(b), 780.31, 783.12(b), and 784.17 5 

TITLE 30--Mineral Resources Part  779.12(b), 780.31, 783.12(b), and 784.17 include the 6 
following requirements for permit applications, reclamation plans and operations plans for both 7 
surface and underground mining. 8 

Each application shall describe and identify the nature of cultural, historic and archeological 9 
resources listed or eligible for listing on the National Register of Historic Places and known 10 
archeological sites within the proposed permit and adjacent areas. The description shall be based 11 
on all available information, including, but not limited to, information from the State Historic 12 
Preservation Officer and from local archeological, historical, and cultural preservation agencies. 13 
The regulatory authority may require the applicant to identify and evaluate important historic and 14 
archeological resources that may be eligible for listing on the National Register of Historic 15 
Places, through: 16 

• Collection of additional information 17 

• Conduct of field investigations 18 

• Other appropriate analyses 19 

For any publicly owned parks or any places listed on the National Register of Historic Places that 20 
may be adversely affected by the proposed operation, each plan shall describe the measures to be 21 
used to prevent adverse impacts. 22 

The regulatory authority may require the applicant to protect historic or archeological properties 23 
listed on or eligible for listing on the National Register of Historic Places through appropriate 24 
mitigation and treatment measures. Appropriate mitigation and treatment measures may be 25 
required to be taken after permit issuance provided that the required measures are completed 26 
before the properties are affected by any mining operation. 27 

 28 

3.18.1 Appalachian Basin 29 

3.18.1.1 Paleontology 30 

The potential for paleontological resources is almost entirely dependent on the type and age of 31 
geological formations present in a specific region.  A more thorough discussion of the regional 32 
geology is in Section 3.3.  Though regional geologic trends are present, each state and even 33 
specific areas within each state can contain significantly different paleontological resources.  The 34 
following information on the paleontological resources in each state was compiled from the 35 
Paleontology Portal Website (2010).  36 
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3.18.1.1.1 Alabama  1 

Paleontological resources in Alabama range from Late Cambrian to Quaternary in age, with gaps 2 
during the Precambrian, Jurassic, and Triassic.  The first fossils of note in Alabama are Late 3 
Cambrian in age.  Fossils from these periods can be found throughout northern Alabama and 4 
reflect the marine environment of Alabama at the time.  The Devonian is less represented in 5 
Alabama’s fossil record.  The Mississippian saw a return to life-filled seas, and crinoids and 6 
brachiopod fossils are common in rocks of this age.  Broad coastal plains that developed during 7 
the Pennsylvanian resulted in a wealth of plant and terrestrial fossils that are found throughout 8 
the northern portion of the state.  9 

3.18.1.1.2 Kentucky 10 

Paleontological resources present in Kentucky range from Ordovician to Tertiary in age, with a 11 
gap from the Permian through the Jurassic.  Shallow tropical seas covered most of Kentucky 12 
from the Ordovician to the Pennsylvanian. Pennsylvanian rocks are present in the Eastern and 13 
Western Coal fields and may have once covered much of the state.  Peat deposits during this age 14 
are responsible for the coal beds, and the fluctuating sea levels resulted in a variety of both 15 
marine and terrestrial fossils. 16 

3.18.1.1.3 Maryland 17 

Paleontological resources in Maryland span nearly the entire known range for fossil remains, 18 
with the exception of the Precambrian and possibly the Permian.  Beginning in the Cambrian and 19 
lasting through much of the Ordovician, much of Maryland was covered by a shallow warm sea.  20 
By the Late Paleozoic Mississippian and Pennsylvanian Periods, fluctuating sea levels and 21 
mountain building events had created extensive swaps, low coastal regions, and a continuation of 22 
shallow seas.  Fossils from these ages are found predominantly in the extreme western edge of 23 
the panhandle coincident with coal-bearing land.  These fossils include brachiopods, bivalves, 24 
and bryozoans from the marine deposits and horsetail rushes and scale trees from the terrestrial 25 
deposits. 26 

3.18.1.1.4 Ohio 27 

The majority of paleontological resources from Ohio are of Cambrian to Permian in age with 28 
later Quaternary also known from the Ordovician through the Mississippian, nearly the entire 29 
state was covered by a shallow sea, with fluctuating levels of mud as a result of mountain 30 
building to the east.  Fossils from these periods are found in the eastern half of the state 31 
(including coal-bearing lands) and include a variety of marine organisms such as brachiopods, 32 
bryozoans, corals, crinoids, trilobites, gastropods, and cephalopods.  Permian plant fossils in 33 
southern parts of the state commonly include horsetails and ferns. 34 

3.18.1.1.5 Pennsylvania 35 

Paleontological resources in Pennsylvania are similar to those of much of the rest of the 36 
Appalachian Basin.  Paleozoic fossils are well represented, and include both marine and 37 
terrestrial plants and animals.  Delta creation continued into the Pennsylvanian, and included the 38 
development of extensive swamps.  Pennsylvanian age rocks are found extensively throughout 39 
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the western half of the state, and contain fossils deposits that include amphibians and plants such 1 
as scale trees, ferns, and horsetail rushes. 2 

3.18.1.1.6 Tennessee 3 

Tennessee’s paleontological resources include fossils from Cambrian to Quaternary in age with 4 
an erosional gap in the record in the Early Mesozoic.  Devonian and Mississippian age rocks 5 
with a similar range of fossils are present in the western and central portions of the state, 6 
respectively. Beginning in the Pennsylvanian, mountain building to the east transformed the 7 
shallow seas that had covered most of the state into vast deltas and coastal swamps.  Fossils from 8 
this period reflect this and include scale trees, horsetail rushes, and other plants. 9 

3.18.1.1.7 Virginia 10 

The paleontological resources of Virginia are Cambrian through Quaternary in age, with a gap in 11 
the Permian due to the lack of sedimentary rocks from that period.  Virginia was also covered by 12 
shallow seas and coastal swamps through much of the Mississippian and Pennsylvanian periods. 13 

3.18.1.1.8 West Virginia 14 

The paleontological resources of West Virginia are almost exclusively Paleozoic and Quaternary 15 
in age. 16 

Throughout the Carboniferous (Mississippian and Pennsylvanian) fluctuating sea levels and 17 
mountain building events to the east resulted in large deltas and swamps in addition to the 18 
shallow sea that covered much of West Virginia.  Fossils from the Mississippian and 19 
Pennsylvanian are exposed over much of the state; they include marine brachiopods, gastropods, 20 
blastoids, and bryozoans, freshwater sharks, and terrestrial horsetail rushes and scale trees.  21 
Permian rocks are present across the western two-thirds of the state and indicate the development 22 
of extensive flood plains as a result of erosion during the mountain-building event that created 23 
the Appalachian Mountains.  Permian fossils in West Virginia include Calamites (related to 24 
modern horsetail rushes), ferns, scale trees, amphibians, and tracks from the terrestrial reptile 25 
Dimetrodon.  26 

3.18.1.2 Archaeology and Cultural Resources 27 

Within the eight states that comprise the Appalachian Basin region, traditional cultural property 28 
(TCPs) undoubtedly are some of the cultural resources that may be encountered.  Due to the 29 
extremely variable nature of TCPs and often obscure documentation for them, it is not feasible to 30 
discuss expected TCP resources specifically within each state.  TCPs are cultural resources that 31 
must be considered in undertakings in the same way that other cultural resources are, through 32 
state and federal laws and regulations.  33 

Within the Appalachian Basin prehistoric peoples occupied various areas within the states of 34 
Alabama, Kentucky, Maryland, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia 35 
since at least ca. 10,000 BC and as early as ca. 13,000 BC (Fagan 1991).  Archaeologists have 36 
generally divided the prehistoric period into three broad periods– Paleoindian, Archaic, and 37 
Woodland.  The exact timing of each period differs within each state, but the material 38 
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manifestations are similar enough to warrant treating the region as a single resource area.  1 
Specific differences within each state are discussed below.   2 

Archaeological resources dating to the Paleoindian period indicate that prehistoric peoples 3 
during this period were highly mobile.  These people have occupied areas near several large 4 
waterways.  Resource types include isolated finds, simple tool scatters and rock shelters.  Sites 5 
dating to this period are identified through the presence of such projectile points as Clovis and 6 
Folsom points.  It is generally believed that subsistence activities included the hunting of large 7 
game and gathering of local resources.   8 

Archaic period archaeological resources represent a shift in subsistence practices.  Prehistoric 9 
peoples of this period employed a more diversified tool-kit and exploited a larger suite of 10 
resources than Paleoindians.  This is partly due to climactic shifts.  Adaptive strategies shifted to 11 
those focusing on forest resources as woodlands expanded.  In addition, as populations grew, 12 
foraging ranges became more restricted and peoples were more sedentary.  Technologies such as 13 
the bow and arrow appear to have been introduced near the end of the Archaic.  Also during this 14 
time native plants were cultivated and pottery becomes common. 15 

Woodland period peoples continued the trend toward increase sedentism.  Village sites become 16 
common as does the use of bow and arrow, and an increased reliance on agriculture.  In addition, 17 
burials become more complex and earthen structures appear.  These structures, in the form of 18 
mounds and effigies, become more complex and common with time.  Grave goods associated 19 
with burials indicate expansive trade networks and complex social structures.  This culminated in 20 
the Mississippian cultures in the Late Woodland Period.  During this period social complexity 21 
reached the level of low-level chiefdoms.  However, with the initial exploration of the new world 22 
by Euro-Americans and subsequent colonization disrupted and displaced many Late Woodland 23 
groups. 24 

3.18.1.2.1 Alabama 25 

Archaeological evidence for Alabama prehistory extends from 11,000 BC to contact with 26 
Europeans in the A.D.1500s.  The earliest sites are Paleoindian sites, clustered in northern 27 
Alabama, along the Tennessee River, dating from 11,000 to 8,000 BC (Alabama Archaeology, 28 
2010). The next 7,000 years (8,000 to 1,500 BC) are characterized by the Archaic period, in 29 
which archaeological sites are more numerous, larger and more developed. Spring and summer 30 
camp sites are located in river valleys (Alabama Archaeology, 2010). From circa 1500 BC to AD 31 
400, Alabama was inhabited by more sedentary people, represented by the Woodland period.  32 
Settlements were clustered along the banks of large and small rivers (Alabama Archaeology 33 
2010; Fagan, 1991). 34 

The Alabama territory was occupied by seven different Native American tribes at the time of 35 
contact, which was in 1540, when the Spaniard De Soto traveled through the area.  These were 36 
the Alabama, Biloxi, Cherokee, Chickasaw, Choctaw, Koasati, and Muskogee tribes (Access 37 
Genealogy, 2010b).  As of the mid-1500s, the Alabama tribe inhabited a large area in central 38 
Alabama, focused on the upper Alabama River (Native Languages, 2010).  The Choctaw Tribe 39 
temporarily inhabited southwestern Alabama and hunted there, while most of their territory was 40 
in middle and southern Mississippi (Access Genealogy, 2010e).  The Koasati lived in north-41 
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central and northeastern Alabama, along the Tennessee River. On contact with Europeans, many 1 
of the Koasati moved south, to settle along the Coosa and upper Alabama River. The Muskogee 2 
Creek Tribe lived throughout the eastern one-third of Alabama from at least the 1500s through 3 
the early 1800s on the Coosa, Tallapoosa, Chattahoochee, and Ocmulgee rivers (Access 4 
Genealogy, 2010c).  The region was subject to Spanish expeditions in the 1500s, with associated, 5 
occasional battles with the resident Native American tribes.  In the early 1700s, the French 6 
arrived (Access Genealogy, 2010d; 2010h).  British and American colonial settlement followed. 7 
Every  historic-period archaeological resource imaginable might be found. Such cultural 8 
resources will be frequently located adjacent to streams (Lewis. 1996). 9 

Architectural resources in Alabama reflect its history, beginning in the early 1700s, and 10 
encompass the many building and structural types built since that time.  These include vernacular 11 
dwellings such as dogtrot houses, I-houses, Creole cottages, Spraddle Roof houses, high style 12 
Victorian types, Arts and Crafts, modern and other styles of residential, commercial, industrial, 13 
governmental, and military buildings through the mid-twentieth century (Gamble, 1990).  In 14 
addition, many historic bridges over streams and rivers still stand. 15 

3.18.1.2.2 Kentucky 16 

Kentucky’s archaeological past spans more than 12,000 years, with evidence for the earliest 17 
hunter-gatherers during the Pleistocene.  Based on archaeological remains dating from 8,000 to 18 
1000 BC, hunter-gatherer groups increased in size and in number (Lewis, 1996).  A record of 19 
habitation in the region continues covering the period from 1000 BC to AD 1000.  Many of the 20 
large number of archaeological site types within the state can be found at or near streams in 21 
Kentucky.  These would include hunting, wild plant and fresh-water shellfish gathering, and 22 
fishing camps, rock shelters, village sites, and agricultural fields. 23 

As Euro-American explorers entered the area from Virginia, in search of rivers, Shawnee and 24 
Iroquois tribes were the Kentucky area occupants.  Shawnee had been established along the 25 
Cumberland River since some unknown time before 1770 (Access Genealogy, 2010a; Lazzerini, 26 
2005).  Euro-Americans built their first settlements in Kentucky in the mid 1770s.  Kentucky is 27 
known for its frontier history and sites, reflecting its early settlement.  In settlements, retail 28 
shops, churches, public spaces, government buildings, streets, and roads existed.  Grist and other 29 
kinds of mills driven by water wheels are a particular  resource for which streams were integral 30 
parts.  Their remains will be frequently located adjacent to streams. 31 

Architectural resources in the state reflect Kentucky’s history, beginning in the late 1600s, and 32 
encompass the many building and structural types built since that time.  These include single- 33 
and double-household log cabins, plantation houses, with associated slave quarters, 34 
smokehouses, outhouses, warehouses, packing houses, various kinds of mills, blacksmith shops, 35 
and workshops, small and middle-sized farm houses, barns, and other outbuildings (Lewis, 36 
1996).  Military forts, with associated battlements, trenches, and bridges from the American 37 
Revolutionary and Civil Wars may also be present (Lewis, 1996). 38 
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3.18.1.2.3 Maryland 1 

Archaeological evidence for Maryland prehistory extends from 10,000 BC to contact with 2 
Europeans in A.D.1609.  The earliest recorded sites are Paleoindian sites, frequently associated 3 
with large waterways, spanning a 2500-year period (Maryland, 2010). The next 6,500 years 4 
(7,500 to 1,000 B.C.) are characterized by the Archaic period.  Large base camp sites are found 5 
at the fall lines of streams and at estuaries (Maryland, 2010).  At the time of contact, in A.D. 6 
1608, more than seven distinct Native American groups inhabited the territory that is now 7 
Maryland.  These were the Lenape, the Nanticoke, the Powhatan, the Susquehannock, the 8 
Saponi, the Tutelo tribes, and in the west half of the state, a mix of Shawnee and other Ohio 9 
Valley tribes (Native Languages, 2010b).  The first European settlers arrived in 1632, from 10 
England.  Numerous kinds of historic-period archaeological resource may be found, from log 11 
cabin foundations and ruins, Native American villages and campsites, to plantation sites.  Such 12 
cultural resources will be frequently located adjacent to streams (Lewis. 1996). 13 

Maryland’s architectural resources reflect its history, beginning in the mid-1600s, and 14 
encompass the many building and structural types built since that time.  These include vernacular 15 
dwellings such as I-houses, tobacco sheds, one-room planter’s houses, log cabins, plantation 16 
houses, slave cabins, outbuildings, and high-style Colonial and Victorian types, Arts and Crafts, 17 
and modern and other styles of residential, commercial, industrial, governmental, and military 18 
buildings from the eighteenth to the mid-twentieth century (Gamble, 1990; Upton, 1986). 19 

3.18.1.2.3.1 Ohio 20 

Archaeological evidence for Ohio prehistory extends from 13,000 BC to contact with Europeans 21 
in A.D.1650.  Paleoindian sites are frequently associated with large waterways.  During the next 22 
7,500 years (8,000 to 500 BC), Ohio archaeological sites are more numerous, larger and more 23 
developed (Ohio History, 2010).  The period, lasting from approximately 8000 BC to AD 1200, 24 
sites are characterized by earthen burial mounds.  With mounds, the burials and the grave goods 25 
becoming more elaborate over time.  The bow and arrow was introduced in the area and true 26 
farming began to develop (Fagan 1991; Ohio History Central, 2010).  From A.D. 900 to 1650, 27 
maize became the most important food crop, and most people lived in large, often stockaded 28 
settlements (Ohio History Central, 2010).  Many villages were built on elevated ground, 29 
overlooking rivers.  Three tribes lived in Ohio at the time of physical contact with Europeans – 30 
the Erie, the Kickapoo, and the Shawnee tribes.  The Shawnee occupied the southern three-31 
fourths of the state.  The Ohio tribes at contact were all farming people, living in towns and 32 
villages, who hunted away from their settlements.  33 

Historical and other cultural resources may date back to 1650 in Ohio, at which time French 34 
exploration began, quickly followed by the British (Ohio History Central, 2010).  Throughout the 35 
1800s, farms developed as well as factories, and transportation systems such as turnpike roads, 36 
canals, and railroads, which have left remnants in the state.  These, plus larger towns and cities 37 
established from the late 1800s through the mid-1900s, provide a large body of historic cultural 38 
resources in Ohio.  Ohio’s architectural resources reflect its settlement history, beginning in the 39 
mid-1700s, and encompass the many building and structural types built since that time. 40 
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3.18.1.2.4 Pennsylvania 1 

Pennsylvania’s prehistory, as known from archaeological evidence, extends from at least 10,000 2 
BC to contact with Europeans in A.D. 1608.  The earliest sites are frequently associated with 3 
large waterways (Fagan 1991).  Pennsylvania archaeological sites are larger and more developed 4 
during the next 7,000 years (8,000 to 1,000 BC), as the people became less nomadic over time.  5 
Woodland Period archaeological sites in Pennsylvania date from 1000 B.C. to A.D. 1550.  6 
Villages, frequently found on high ground on river and stream terraces, were large and included 7 
round, oval, and rectangular houses made of wooden post walls, with bark or mat roofing, and 8 
the settlements were sometimes palisaded (McCann, 1983).  First contact with Europeans for the 9 
Native American residents of Pennsylvania occurred in approximately A.D. 1550 (McCann, 10 
1983).  More than six agricultural tribes lived in the region at the time:  the Erie, several 11 
confederated Iroquois tribes, the Lenape, the Munsee, the Shawnee, and the Susquehannock. 12 

The lifestyles of all the Pennsylvania tribes were similar, as all were village and town dwellers 13 
who practiced agriculture, hunting, and trade for their livelihoods. 14 

Pennsylvania’s historic period began in 1608, with the visit of Captain John Smith to the 15 
Susquehannock tribe (U.S. History, 2010).  Settlement followed in 1643, with the establishment 16 
of two Swedish forts near present-day Philadelphia. 17 

For the past 200 years, every  historic-period archaeological resource imaginable might be found, 18 
from log cabin foundations and ruins, Native American villages and campsites, to quarters, 19 
smokehouses, and outbuildings,  small and middle-sized farm sites, barns, and towns, villages, 20 
roads, trails, bridges, industrial sites, fishing sites, canneries, military sites and battlegrounds 21 
from the French and Indian, Revolutionary, Civil Wars, and the War of 1812, water-driven mills, 22 
and boats.  Such cultural resources will be frequently located adjacent to streams.  Sites from the 23 
late 1700s to the mid-1900s will also include urban remains, coal- and iron-mining sites, and 24 
steel mills.  Pennsylvania’s architectural resources reflect its history, beginning in the mid-1600s, 25 
and encompass the many building and structural types built since that time. 26 

3.18.1.2.5 Tennessee 27 

Tennessee prehistory, as known from archaeological evidence, extends from at least 11,000 BC 28 
to contact with Europeans in 1540.  In Tennessee, Paleoindian artifacts are clustered in the 29 
Cumberland and Lower Tennessee River valleys (Anderson and Sullivan, n.d.). The next 7,000 30 
years (8,000 to 1000 BC) the people became less nomadic over time and hunted smaller game in 31 
more varied environments than before.  Early sites in Tennessee have been found on second river 32 
terraces, on upland ridges, and in deeply buried river bottoms.  From A.D. 1000 to 1600 in 33 
Tennessee, larger and more stable populations lived in organized villages, ruled through a strong 34 
structure of chiefdoms, with control over laborers to build large, flat-topped mounds, work 35 
extensive agricultural fields, and complete other communal projects.  Native Americans in 36 
Tennessee were first introduced to Europeans in 1540.  Six tribes occupied the area at the time of 37 
contact – the Cherokee, Chickasaw, Koasati, Quapaw, Shawnee, and Yuchi tribes (Sultzman, 38 
2010).  All  Tennessee tribes were sedentary, farming groups.  Archaeological resources from 39 
this period should include remains of large, walled towns with or without mounds along major 40 
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rivers. Tennessee’s first permanent settlement by Euro-Americans occurred in the early 1770s 1 
(Access Genealogy, 2010g; 2010h). 2 

Architectural resources reflect Tennessee’s history, beginning in the late 1770s, and encompass 3 
the many building and structural types built since that time (Lewis, 1996). 4 

3.18.1.2.6 Virginia 5 

Virginia prehistory, as known from archaeological evidence, extends from at least 11,000 BC to 6 
contact with Europeans in A.D.1525 (Fagan 1991).  From approximately 8,000 to 1000 BC less 7 
nomadic people exploited more resources in smaller streams and on ridges and areas away from 8 
river bottoms. The Mississippian Period flourished from A.D. 1000 to 1600 in Virginia with 9 
larger and more stable populations living in permanent villages. 10 

In the late 1600s, Euro-American explorers entered the area in search of rivers, a route to the sea, 11 
and trade possibilities.  Because most of the Indian tribes of Virginia were forced to leave during 12 
the Indian removals of the 1800s there are no federally recognized tribes in Virginia today and 13 
very little is known about the tribes at the time of contact (Virginia Council on Indians, 2010). 14 
Jamestown, Virginia settled in 1607 is America’s first permanent English settlement though the 15 
western portions of Virginia including areas of Virginia with coal were not settled until the 16 
1700s. 17 

Architectural resources in the state reflect Virginia’s history, beginning in the late 1600s, and 18 
encompass the many building and structural types built since. 19 

3.18.1.2.7 West Virginia 20 

As with other states in this region, Paleoindian sites exist in West Virginia and date from 21 
approximately 10,000 to 12,000 years ago, consisting of flaked stone tools, large mammal bones, 22 
and the occasional camp feature (West Virginia DCH, 2010a).  Nomadic people occupied the 23 
region from approximately 8,000 to 1000 BC (West Virginia DCH, 2010b). The Eastern 24 
Woodland period, lasting from approximately 1000 BC to AD 600, was evident in West Virginia 25 
and much of the eastern United States and Canada (Fagan, 1991).  During the Late Woodland 26 
period, the bow and arrow was introduced in the area and true farming began to develop (Lewis 27 
1996; West Virginia DCH, 2010c). 28 

During the Late Prehistoric Period, native tribes began to come into indirect contact with 29 
European goods and people. At the time of contact, the Shawnee and the Delaware moved into 30 
the Ohio River Valley within West Virginia.  Much of the 1600s and 1700s in West Virginia was 31 
dominated by warfare between the Iroquois Confederacy and the Shawnee and Delaware tribes, 32 
and warfare between the Indian tribes, British, French, and Colonists. After the Revolutionary 33 
War, most Native Americans moved out of West Virginia (West Virginia DCH, 2010d).  Land 34 
grants in West Virginia were first given to loyal supporters of King Charles II in 1669. After the 35 
Proclamation of 1763 settlement of West Virginia rapidly increased. During the 1700s most of 36 
Euro-American settlers in West Virginia were farmers (West Virginia DCH, 2010f and West 37 
Virginia DCH, 2010e). 38 
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Architectural resources in the state reflect West Virginia’s history, including single-family 1 
houses, plantation houses, slave quarters, smokehouses, outhouses, warehouses, packing houses, 2 
various kinds of mills, blacksmith shops, and workshops, small and middle-sized farmhouses, 3 
barns, and other outbuildings. 4 

3.18.2  Colorado Plateau 5 

3.18.2.1 Paleontology 6 

The potential for paleontological resources is almost entirely dependent on the type and age of 7 
geological formations present in a specific region.  A more thorough discussion of the regional 8 
geology is in Section 3.3.  The following information on the paleontological resources in each 9 
state in the Colorado Plateau Region was compiled from the Paleontology Portal Website (2010). 10 

3.18.2.1.1 Arizona 11 

The fossil record for Arizona begins in the Precambrian with stromatolites found in limestones 12 
deposited under shallow marine conditions.  Most of the state was covered by shallow seas 13 
throughout the Devonian, Mississippian, and Pennsylvanian, and as a result, a diverse and 14 
abundant fossil record is present for these periods. 15 

Fossils for this portion of the Paleozoic include placoderms (armored fish), corals, crinoids, 16 
bryozoans, brachiopods, gastropods, and bivalves.  Rare plant fossils can also be found in some 17 
Devonian age rocks, indicating that some terrestrial environments were present as well. 18 

3.18.2.1.2 Colorado 19 

Colorado was covered by a shallow topical sea through much of the Early and Middle Paleozoic.  20 
These seas expanded during the Carboniferous, and mountain building events resulted in the rise 21 
of the Ancestral Rockies and the Uncompahgre Range.  A rich array of paleontological resources 22 
are known from this time, including sharks, trilobites, brachiopods, crinoids, conifers, lycopods, 23 
and the huge horsetail Calamites.  The end of the Paleozoic is marked by a retreat of sea levels 24 
and the development Permian Age fossils can be found in the western half of the state and 25 
include trackways from insects and reptiles.  26 

3.18.2.1.3 New Mexico 27 

Fossil resources in New Mexico range in age from Cambrian to Quaternary.  During the 28 
Carboniferous, portions of the state were still covered by shallow seas, but a significant portion 29 
of the state was above sea level as an archipelago.  Clams, brachiopods, and pelecypods are 30 
common marine fossils from this time, while seed ferns and amphibians represent the terrestrial 31 
environments. 32 

3.18.2.1.4 Utah  33 

Paleontological resources within Utah span the entirety of geologic time since the Precambrian.  34 
The Mississippian shales and sandstones in Utah are the most fossiliferous in the state and 35 
contain foraminiferans, corals, brachiopods, conodonts, bryozoans, snails, clams, and 36 
cephalopods and more rarely, fish. 37 
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3.18.2.2 Archaeology and Cultural Resources 1 

Within the four states that comprise the Colorado Plateau region, traditional cultural properties 2 
(TCPs) undoubtedly are some of the cultural resources that may be encountered.  Due to the 3 
extremely variable nature of TCPs and often obscure documentation for them, it is not feasible to 4 
discuss expected TCP resources specifically within each state.  TCPs are cultural resources that 5 
must be considered in undertakings in the same way that other cultural resources are, through 6 
state and federal laws and regulations.  7 

The Colorado Plateau includes Arizona’s northeast quarter, the north and west portions of New 8 
Mexico, the southwest corner of Colorado and the southeast portion of Utah.  Current 9 
archaeological evidence shows that the Paleoindians were the first humans to occupy the 10 
Colorado Plateau region sometime around 13,000 years ago until about 7,500 years ago (11,000 11 
B.C. to 5500 B.C.).  Cultural resources associated with this period may include open lithic 12 
scatters, rock shelters, lake shore camps, and large game butchering sites (Alexander, 2010; 13 
Grahame et al., 2002; New Mexico Office of the State Historian, 2010). 14 

The southwestern Archaic period on the Colorado Plateau begins around 7,500 years ago (5,500 15 
B.C.) and is characterized by nomadic hunter-gathers who followed seasonal food sources across 16 
the landscape.  The Archaic period persisted for approximately 6,000 years or until about A.D. 17 
400. Potential cultural resources that may be encountered from this period include open lithic 18 
scatters, rock shelters, small village sites, pinyon nut gathering sites, and rock art (Grahame et 19 
al., 2002).  Following the Archaic is the Late Prehistoric period, which on the Colorado Plateau 20 
is dominated by the Anasazi culture.  The Anasazi occupied the Colorado Plateau area from 21 
about A.D. 400 to about A.D. 1300.  Some of the most well-known examples of Anasazi ruins 22 
include Chaco Canyon in New Mexico, Pueblo Grande in Arizona, and Mesa Verde in Colorado.  23 
Some of the anticipated cultural resources associated with this period include cliff dwellings, 24 
kivas, pithouses, large administrative centers, small villages, camps, agricultural fields, rock art, 25 
open lithic scatters, and road systems connecting settlements (Hurst, 2010). 26 

Within the Colorado Plateau, there are five major tribes of Native Americans who have occupied 27 
the region since the collapse of the Anasazi culture in circa A.D. 1300 to present.  Among these 28 
five are the Zuni and the Hopi. Both groups are Pueblo people and are considered to be direct 29 
descendents of the Anasazi.  The Zuni are primarily located in the northwestern portion of New 30 
Mexico and have occupied parts of that area since A.D. 400.  The Hopi are located in the 31 
northeastern portion of New Mexico and have made this region their home since circa A.D. 500 32 
(Grahame et al., 2002; Hurst 2010).  The Navajo Indians have occupied most of northern New 33 
Mexico, portions of southern Utah, and part of northern Arizona since at least A.D. 1500. 34 
Anthropologists consider Navajos to be Apachean people who migrated into the area sometime 35 
around 500 years ago.  The Ute and the Southern Paiute tribes are Numic tribes who are said to 36 
have migrated from the southern California area between 500 and 1,000 years ago.  At the time 37 
of contact with Europeans in the 1500s, the Utes occupied most of Utah and western Colorado.  38 
The Southern Paiutes entered the western Colorado Plateau region between 1100 and 1200 A.D 39 
(Grahame et al., 2002).  Some of the cultural resources expected to be associated with the above 40 
ethnographic people include abandoned villages, pithouses, pueblos, agricultural fields, sheep 41 
herding camps, pinyon nut gathering sites, resource use sites, and open lithic scatters.The 42 
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Spanish were the first Europeans to make contact with native people on the Colorado Plateau, 1 
beginning in the mid-1500s.  The Spanish were the dominant Euro-American influence of the 2 
area until the mid-1800s.  Mormon settlement began in Utah in 1847.  Mining booms gripped 3 
portions of southwestern Colorado from the 1870s through the 1890s.  Sites expected from this 4 
period may include missions, forts, military camps, wagon roads, railroads, town sites, irrigation 5 
ditches, outhouse pits, abandoned houses, mill foundations, old mines, cemeteries, cowboy line 6 
camps, and telegraph lines (Bauman, 2010; Husband, 2006; Old and Sold, 2010).  7 

All manner of buildings associated with the history and prehistory of the area may be expected in 8 
the region.  Architectural styles draw on the varied cultural influences of a given region, 9 
including the Spanish, Puebloan, and northern European influences. 10 

3.18.2.2.1 Arizona 11 

In Arizona, Hohokam peoples established an agricultural society complete with canals, and other 12 

irrigation features, and numerous villages such as those at Pueblo Grande, Mesa Grande, and Casa Grande 13 

in Coolidge (Collins, 2010).  To the north, the Anasazi built cliff dwellings, and large pueblos such as 14 

those at Montezuma’s Castle and Navajo National Monument.  Prehistoric cultural resources for the state 15 

include a wide variety of agricultural and village sites.  Spanish explorers, missionaries and settlers came 16 

into Arizona from Mexico throughout the sixteenth to nineteenth centuries, bringing with them missions, 17 

missions, presidio, pueblos, and ranchos.  Mexico controlled Arizona until the end of the Mexican-18 

American War of 1846-48.  The railroad arrived in Arizona in 1881, and with it mass settlement and 19 

development. The Roosevelt Dam completed in 1911 and Hoover Dam completed in 1935 typify the 20 

reclamation projects that helped develop Arizona desert lands for agricultural and urban uses.  Historic 21 

age sires include everything from the early missions and forts to more modern constructions.    22 

3.18.2.2.2 Colorado 23 

The prehistory of Colorado shares many characteristics with the entire Colorado Plateau region as 24 

examined briefly above.  Well known prehistoric sites in Colorado include cliff dwellings like those at 25 

Mesa Verde.  The historic period in Colorado begins with the first Spanish visitors in the late 1700s.  26 

Later they established the failed settlement of San Carlos in the south near the city of Pueblo (Ubbelohde 27 

et al. 2006). In 1803 the United States acquired the territory through the Louisiana Purchase; however, 28 

this conflicted with claims held by Spain (Ubbelohde et al. 2006).  The early part of the 1800s saw the 29 

area that was to become Colorado explored and exploited by trappers and settlers.  Trading forts were 30 

established near extant Native American populations.  After defeating Mexico, the United States took 31 

control of the southern portion of the state, as well as portions of New Mexico and Arizona.  In the late 32 

1840s gold discoveries fueled interest in the eastern slopes of Colorado. Colorado became a state in 1876. 33 

Mining continued to be of great import throughout the late 1800s and was the stimulus for multiple labor 34 

disputes and violent uprisings due to working conditions.  These disputes were most apparent at coal 35 

mining operations where several massacres, such as the one at Ludlow, occurred (Ubbelohde et al. 2006; 36 

Whiteside 1990). Historic age sites may include missions, forts, military camps, wagon roads, railroads, 37 

town sites, irrigation ditches, outhouse pits, abandoned houses, mill foundations, old mines, cemeteries, 38 

cowboy line camps, and telegraph lines.   39 
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3.18.2.2.3 New Mexico 1 

Prehistoric cultural resources in New Mexico share many characteristics with the rest of the Colorado 2 
Plateau as summarized above.  New Mexico is home to both the Clovis and Folsom type sites and 3 
dozens of these sites have been identified across the region.  Some of the most well-known 4 
examples of Anasazi ruins include Chaco Canyon in New Mexico.  The historical period in New Mexico 5 
began with the exploration of this region by Francisco Vasquez de Coronado from 1540-142 6 
(Newmexico.org, 2010).  Over 50 years later, Juan de Oñate founded the first permanent 7 
European settlement: The San Juan colony on the Rio Grande.  As part of New Spain, 8 
settlements and towns continued to grow, and during the Mexican War of Independence, the 9 
province of New Mexico passed to now independent Mexico.  The Spanish Trail, an important 10 
trade route from Los Angeles, California to Santa Fe, New Mexico, was established in 1829. 11 
Following the Mexican-American War in 1846-48, portions of what would become the modern 12 
state of New Mexico was ceded to the United States, and for the next 50 years the region saw 13 
much conflict between Native Americans, the United States government, cattle ranchers, 14 
sheepherders, homesteaders and other settlers.  New Mexico became a state in 1912.  More 15 
modern history includes the establishment of the Los Alamos Research center in 1943, high 16 
altitude experiments near Roswell in 1947, and the development of extensive nuclear, solar, and 17 
geothermal energy industries. Historical cultural resources in the state range from settlements 18 
from the time of Spanish exploration and settlement to sites related to the nuclear industry.  19 

3.18.2.2.4 Utah 20 

Prehistoric cultural resources in Utah share many characteristics with the rest of the Colorado Plateau as 21 

summarized above, and include important caves (Danger Cave, Cowboy Cave, Hogup Cave), cliff 22 

dwellings, and rock art sites.  Historic age cultural resources in Utah can be expected to be associated 23 

with early exploration and cross continental travel, Mormon settlement, mining and other industries.  24 

Exploration of Utah began in 1776 with Fathers Silvestre Velez de Escalante and Francisco Atanasio 25 

Dominguez, but did not begin in earnest until the 1820s through the 1840s when fur trappers and traders 26 

moved into the region, and overland routes such as the Old Spanish Trail were established (Utah.gov 27 

2010).  Mormon settlement began in Utah in 1847. Manti, Utah was the first of numerous Mormon 28 

settlements on the Colorado Plateau, settled in 1849.  Silver and lead were discovered in Bingham 29 

Canyon in 1863, though open pit mining did not begin until 1906.  In 1869, the Union Pacific and Central 30 

Pacific Railroad Lines met at Promontory and in 1896 Utah became the 45th state.  Throughout the early 31 

1900s, many of the National Parks and monuments for which Utah is known were established.    32 

3.18.3 Gulf Region 33 

3.18.3.1 Paleontology 34 

The potential for paleontological resources is almost entirely dependent on the type and age of 35 
geological formations present in a specific region.  A more thorough discussion of the regional 36 
geology is in Section 3.3.  The following information on the paleontological resources in each 37 
state in the Gulf Region was compiled from the Paleontology Portal Website (2010).  38 
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3.18.3.1.1 Louisiana 1 

Carboniferous age fossils from mollusks, crinoids, brachiopods, and trilobites are known to exist 2 
in gravels that had eroded and been deposited in rivers.  Shallow seas and coastal plains 3 
dominated the Tertiary landscape, and fossil camels, mastodons, and other mammal fossils are 4 
known to exist throughout the state. 5 

3.18.3.1.2 Mississippi 6 

Paleontological resources in Mississippi are known from the Late Devonian through the 7 
Quaternary with significant gaps in the Late Paleozoic and Early Mesozoic. 8 

Fossils from the Tertiary can be found throughout the central portion of the state.  Marine fossils 9 
from this time include mollusks, whales, sharks, bony fish, and dugongs.  Fossils of shells of 10 
various terrestrial and freshwater snails and other mollusks, and fossil of manatees, hippos, and 11 
the short-faced bear have been recovered from Quaternary loess deposits throughout the state. 12 

3.18.3.1.3 Texas 13 

Paleontological resources from Texas are known from the Cambrian to the Quaternary.  During 14 
the Paleozoic, Texas was covered by a shallow sea.  Cambrian rocks containing trilobites, 15 
brachiopods, bivalves, sponges, gastropods and bryozoans.  Late Carboniferous (Pennsylvanian) 16 
fossils are exposed in north-central Texas and commonly contain brachiopods, trilobites, 17 
gastropods, corals, and other marine organisms.  Rocks from the Permian are also well exposed 18 
in the north-central portion of the state and contain fossil evidence of marine invertebrates such 19 
as brachiopods, and terrestrial vertebrates such as Dimetrodon and other reptiles, amphibians and 20 
sharks. 21 

Mammalian diversity exploded in the Tertiary, and this can be seen in the fossil record from this 22 
time. 23 

3.18.3.2 Archaeology and Cultural Resources 24 

Within the states that comprise the Gulf region, TCPs are one cultural resource that may be 25 
encountered.  Due to the extremely variable nature of TCPs and often obscure documentation for 26 
them, it is not feasible to discuss expected TCP resources specifically within each state.  TCPs 27 
are cultural resources that must be considered in undertakings in the same way that other cultural 28 
resources are, through state and federal laws and regulations.  29 

The archaeological pattern within the Gulf region can be characterized by an increase in 30 
sedintism and material complexity.  Several archaeological periods have been identified within 31 
the states of Louisiana, Mississippi, and Texas.  All three states have Paloeindian sites dating to 32 
ca. 10,000 BC.  Archaeological manifestations of this period arte described elsewhere in this 33 
section.  Following the Paleoindian period, the archaeological record reflects a more diversified 34 
subsistence strategy.  In Louisiana and Mississippi, this pattern culminates in complex low level 35 
chiefdoms  of the Mississippian culture.  Within Texas, complexity is not as great.  Instead, late 36 
period sites are more similar to Plains village sites, such as those described in Section 3.18.5.2 37 
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3.18.3.2.1 Louisiana 1 

The prehistoric era in Louisiana based on archaeological evidence, dates back over 10,000 years 2 
and concludes with European contact in the late fifteenth century. It entails three overlapping 3 
periods, designated as 1) Paleo-Indian (12,000– 6,000 B.C.), 2) Meso-Indian (6,500–2,000 B.C.) 4 
and 3) Neo-Indian (2,500–1500 A.D.). Due to decay, erosion and the changing geography and 5 
environment, Paleo-Indian sites are not common (Neuman and Hawkins, 1993). The Meso-6 
Indian culture lived in small nomadic hunter gatherer groups According to radiocarbon dating, 7 
samples from Louisiana Meso-Indian mound sites are the earliest mounds in North America 8 
(Neuman and Hawkins, 1993). The Neo-Indian culture (2000 BC–1100 AD is distinguished by 9 
population expansion, a more sedentary lifestyle, stone and ceramic vessels, and many 10 
decorative ceremonial objects (Neuman and Hawkins, 1993; Gregory and Webb, 1990). They 11 
produced refuse piles called shell middens, which is a very valuable and informative resource in 12 
the archaeological record (Gibson, 1996). 13 

The first descriptions of Louisiana Indians are contained in accounts kept by members of 14 
Hernando de Soto’s expedition in the 1540s. The next recorders of Indian life were the French in 15 
the 1700s. Some of the historic tribes first encountered were the Caddo, the Tunica, the Natchez, 16 
the Houma, the Atakapa, the Choctaw and the Chitimacha and several of Louisiana’s present-day 17 
Indian tribes, such as the Tunica-Biloxi, Choctaw, and Koasati, entered the state in the second 18 
half of the eighteenth century (Gregory and Webb, 1990; ENLA, 2010a; ENLA, 2010b). 19 

In 1714 the town of Natchitoches (along the Red River in present-day northwest Louisiana) was 20 
established by Louis Juchereau de St. Denis, making it the oldest permanent European settlement 21 
in the Louisiana Purchase territory. Major historical conflicts affecting the development of the 22 
state of Louisiana include the War of 1812, the Seminole Indian War, the Mexican War (1841-23 
50) and the U.S. Civil War (1861-65).  These activities left a very rich historical archaeological 24 
record including colonial French, English and Spanish fortification and settlement, 25 
European/Native American trade (glass beads, salt, horses, etc.), Euro-American homesteading, 26 
railroading, logging and petroleum activities (Gregory and Webb, 1990; ENLA, 2010a; ENLA, 27 
2010b). 28 

In Louisiana, historic buildings and examples of many classic and unusual architectural styles are 29 
abundant. Architectural styles throughout the state include French Creole, Spanish Colonial, 30 
Antebellum, Greek Revival, Gothic Revival, Italianate, East Lake, Queen Anne Revival, Beaux 31 
Arts, Neoclassical, Bungalow, Hispanic Revival, Empire and Art Deco. Some of the region’s 32 
common house styles are the Planter’s cottage, Dog Trot or Dog Run house, the Shotgun house 33 
and wood plank or log cabins (Fricker et al., 1998; Reichard, P. N. 2010). 34 

3.18.3.2.2 Mississippi 35 

First evidence of human habitation in the modern day state of Mississippi dates from 9,000– 36 
10,000 years ago (B.P). Around 2,000 years ago during the Woodland Period, the Hopewell 37 
(Mound building) culture dominates in the Mississippi area.  The Mississippian Period is 38 
characterized by large temple mounds denoting ceremonial sites that appear, along with 39 
extensive villages, multi-level societies called chiefdoms, agriculture, trade and gradually 40 
increasing warfare (SHGR, 2010; Morgan, 2002; MDAH, 2010a). 41 
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The first European contact with Native Americans in the present day state of Mississippi 1 
occurred in 1540 when the Spanish explorer Hernando De Soto entered the region in a search for 2 
gold, wintering with the Chickasaw tribe. Next, in the late 1670s, French Canadians sailed down 3 
the Mississippi River and into the area from the north.  By that time disease had wiped out 4 
thousands of natives, and in the early 1700s the French encountered what may have been the last 5 
mound cultures in the Mississippi delta, the Natchez tribe (MDCN, 2010). High points in 6 
Mississippi history include the French and Indian War (1754–1763), the completion of Spanish 7 
withdrawal from Mississippi territory (1798), the War of 1812 (1812–1815) and statehood in 8 
1817.  This state has a rich historical archaeological context including Colonial French, Spanish 9 
and English fortification and colonization, Euro-American homesteading (Territorial Period), 10 
railroading, and logging activities (MDAH, 2010b;MDCN, 2010SHGR, 2010). 11 

Mississippi architecture encompass’ a wide spectrum of significant buildings ranging from 12 
pioneer log and plank cabins, Antebellum, to Art Deco skyscrapers (MDAH, 2010).  The first 13 
permanent house form in Mississippi is the Creole Cottage, Some of the region’s other historic 14 
house styles are the Planter’s Cottage, the Dog Trot or Dog Run house and the Shotgun house 15 
(Sanders, 2009). 16 

3.18.3.2.3 Texas 17 

As early as 11,000–8,000 B.C. nomadic Paleo-Indian hunters entered into the area now called 18 
Texas. The Late Prehistoric period (A.D. 700–1500) is particularly noticeable in archaeological 19 
sites throughout Texas.  Long distance trade, best reflected in the distribution of artifacts made of 20 
obsidian, a material that does not occur naturally in the region, is one distinctive aspect of the 21 
period (TSHA, 2010; Thomas and Turner, 2010). 22 

First contact of Native American and European peoples in the present day region of Texas was 23 
the result of European exploration of the Gulf area.  Spanish and French parties accessed the 24 
region from the Gulf of Mexico on mapping and military expeditions.  Later, throughout the 18th 25 
century, Spain continuously established Catholic missions throughout the region, which in many 26 
cases resulted in first contact with many Indian tribes who occupied the region between the Rio 27 
Grande to the south and the Red River to the north (LSJ, 2009). 28 

The earliest documented settlement in present day Texas is the Spanish mission Isleta (1681) in 29 
modern day El Paso followed by the French Fort St. Louis (1685) on the gulf coast.  Agriculture, 30 
logging, and ranching flourished throughout the 1800’s and oil was discovered in January of 31 
1901 at the Spindletop field near Beaumont, which adds considerably to the archaeological 32 
record (LSJ, 2009). 33 

Historic Texas architecture reflects a variety of cultural influences from a long period of 34 
colonization and settlement, organized into six distinct periods from pre-colonial to modern 35 
(TSHA, 2010). 36 
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3.18.4 Illinois Basin 1 

3.18.4.1 Paleontology 2 

The potential for paleontological resources is almost entirely dependent on the type and age of 3 
geological formations present in a specific region.  A more thorough discussion of the regional 4 
geology is in Section 3.3.  The following information on the paleontological resources in each 5 
state in the Illinois Basin was compiled from the Paleontology Portal Website (2010).  6 

3.18.4.1.1 Illinois 7 

Paleontological resources for Illinois range in age from Cambrian to Quaternary in age, with a 8 
gap in the fossil record of the Mesozoic.  During the Mississippian, sea levels fluctuated across 9 
the state.  In the Pennsylvanian, Illinois was covered by a large delta was extensive swamps.  The 10 
fossils from this time include ferns, seed ferns, extinct relatives of spiders, millipedes, giant 11 
dragonflies, jellyfish, shrimp, horseshoe crabs, clams, sharks, brachiopods, and bony fishes.  12 

3.18.4.1.2 Indiana 13 

Paleontological resources for much of the Paleozoic and Cenozoic are present within the state of 14 
Indiana.  A shallow sea covered much of the state during the Early and Middle Paleozoic, with 15 
more terrestrial environments developing during the Carboniferous.  Large reefs are common 16 
from the Silurian in Indiana.  During the Carboniferous, swamps and deltas developed along with 17 
the shallow sea, allowing for the preservation of both marine and terrestrial fossils.  These 18 
include crinoids, bryozoans, brachiopods, gastropods, bivalves, lycopods, Cordaites (conifer 19 
relatives), and seed ferns and are exposed in wide swaths across the northern and western 20 
portions of the state.  21 

3.18.4.1.3 Kentucky 22 

A description of the paleontological resources in Kentucky can be found in Section 3.18.1.1.  23 

3.18.4.2 Archaeological and Cultural Resources 24 

Within the three states that comprise the Illinois Basin region (Illinois, Indiana, and Kentucky), 25 
TCPs undoubtedly are some of the cultural resources that may be encountered.  Due to the 26 
extremely variable nature of TCPs and often obscure documentation for them, it is not feasible to 27 
discuss expected TCP resources specifically within each state.  TCPs are cultural resources that 28 
must be considered in undertakings in the same way that other cultural resources are, through 29 
state and federal laws and regulations. 30 

The prehistory of the Illinois Basin Region can generally be separated into four major prehistoric 31 
traditions that are shared by much of the Eastern United States.  These traditions are the Paleo-32 
Indian Tradition, the Archaic Tradition, the Woodland Tradition, and the Mississippian 33 
Tradition.  The oldest of these begins with the oldest human occupations in the area from at least 34 
10,000 B.C. and lasts until about 8,000 B.C.  Sites in the Illinois Basin from this tradition are 35 
likely to be limited to isolated fluted points, often found on erosional surfaces and older 36 
landforms (Keller, 1993). 37 
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The Archaic Tradition (8,000 B.C–1,000 B.C.) is mostly characterized by widespread changes, 1 
particularly increased population, broadened subsistence strategies, increased technological 2 
sophistication, and greater residential stability (Keller, 1993).  Sites from this period reflect these 3 
changes and commonly include rock shelters, shell mounds, cemetery areas, and residential 4 
campsites.  The greatest factors that distinguish the Archaic Tradition from the Woodland 5 
Tradition (1,000 B.C.–A.D. 900) are the addition of pottery and the increase and spread of burial 6 
mounds and other ceremonial practices (Keller, 1993).  Other important shifts during this period 7 
in the Illinois Basin Region include the use of the bow and arrow by A.D. 700 and the emergence 8 
of agriculture, maize in particular, by A.D. 900 (Fowler and Hall, 1978).  Artifacts from this 9 
period reflect increased craft specialization and ceremonialism and the expansion of trade 10 
networks (Keller, 1993). The Mississippian Tradition (A.D. 900–A.D. 1600) in the Illinois Basin 11 
is dominated by the influence of the Cahokia site in western Illinois, near St. Louis (Fowler and 12 
Hall, 1978; Keller, 1993).  Cahokia was the cultural center for this area. Many of the sites are 13 
confined to the broad floodplains of the Illinois Basin, possibly due to the presence of better 14 
farmland (Keller 1993). 15 

During the ethnographic period the Illinois and the Chickasaw tribes were the primary Native 16 
American groups in the Illinois Basin region. The Illinois tribe’s traditional territory included 17 
most of the state of Illinois including a large area within the Mississippi River basin. The 18 
Chickasaw tribe occupied western Kentucky (Illinois State Museum, 2010). The French were the 19 
first Europeans in the Illinois Basin in the late 1600s. Rapid Euro-American population growth 20 
in the 1700s led to the establishment of Indiana territory in 1800 (which included Illinois and 21 
Indiana).  Industries in the region included coal mining, railroads, steel manufacturing, and meat 22 
packing. Cultural resources expected from this period may include forts, houses, farmsteads, 23 
barns, trails/roads, canals, railroads, bridges, factories, mills, and mines (Center for History, 24 
2010; Lazzerini, 2005). 25 

Architectural styles draw on the varied cultural influences of a given region. For this region those 26 
influences include the French and English on initial settlement. Later, a wide range of industries 27 
attracted German, Jewish, Irish, Scandinavian, and Slavic immigrants to the area. Their 28 
influences are also apparent in the architectural styles of the region. Architectural resources of 29 
this region will include forts, cabins, farm houses, barns, covered bridges, schools, churches, 30 
courthouses, hospitals, libraries, theaters, high-rises, gas stations, commercial buildings, railroad 31 
stations, factories, and mills (Center for History, 2010; Lazzerini, 2005). 32 

3.18.4.2.1 Illinois 33 

A multitude of prehistoric sites are located throughout Illinois, including platform mounds and 34 
other earthworks, rural homesteads, and villages and towns such as Cahokia.  The Cahokia site in 35 
western Illinois, near St. Louis was the cultural center for this area and dominated the 36 
development of the Mississippian Tradition (A.D. 900 to A.D. 1600) (Fowler and Hall, 1978; 37 
Keller, 1998).  Cahokia covered nearly six square miles with population estimates ranging from 38 
20,000 to 40,000.  The first European explorers to reach Illinois were Jacques Marquette and 39 
Louis Jolliet in 1673 (Lazzerini, 2005).  Settlement began in earnest with the erection of Fort 40 
Crevecoeur in 1680 by Rene-Robert Cavalier, sieur de La Salle, though the fort fell to mutiny 41 
later that year.  The French-Indian War resulted in the land that would become Illinois falling 42 
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into English control.  Early historic-age sites in Illinois are related to seventeenth and eighteenth 1 
century French and English exploration and occupation of the region and include forts, cabins 2 
and homesteads, trading posts, and other sites associated with exploration and the fur trade 3 
(Center for History, 2010; Lazzerini, 2005).   4 

 5 

3.18.4.2.2 Indiana  6 

Thousands of prehistoric sites are scattered throughout Indiana.  Evidence for this is found in the 7 
presence of flint and chert projectile points.  Four major prehistoric traditions are found in 8 
Indiana.  The first and oldest is the Paleo-lndian Tradition (10,000–8,000 B.C.) which refers to 9 
the earliest, well-documented New World populations (Kellar, 1998).  Most of the burial mounds 10 
in Indiana are associated with the Woodland Tradition (1,000 B.C. –A.D. 900) (Kellar, 1998). 11 
The Mississippian Tradition (A.D. 900 to A.D. 1600) includes settled town life in Indiana.  The 12 
presence in some areas of flat-surfaced mounds on which were erected important structures and a 13 
distinctive pottery complex also define this tradition (Kellar, 1998). The first European explorer 14 
to reach Indiana was Rene-Robert Cavalier, sieur de La Salle in December of 1679 (Center for 15 
History 2010).  The fur trade became important in Indiana throughout the eighteenth century and 16 
forts and trading posts soon were constructed across the landscape.  The end of the French-Indian 17 
War (1755-1763) resulted in Indiana being turned over to the English.  By the end of the 18 
American Revolution in 1783, the Ohio Valley was part of the United States.  Historic-age sites 19 
in Indiana include forts and trading posts related to both the fur trade and the various wars 20 
associated with early American history, cabins, schools, churches, homesteads and towns related 21 
to early and continued settlement, as well as a full range of more modern industrial and mining 22 
related activities (Center for History, 2010).   23 

 24 

3.18.4.2.3 Kentucky 25 

A description of the archaeological and architectural resources in Kentucky can be found in 26 
Section 3.18.1.2.  27 

3.18.5 Northern Rocky Mountains and Great Plains 28 

The coal bearing counties in the intermountain region are within Colorado, Wyoming, Montana, 29 
and North Dakota.  Physiographically, the coal bearing counties in the intermountain region are 30 
within the northern Great Plains (portions of Colorado and Wyoming, and all counties in 31 
Montana and North Dakota), and northeastern Colorado Plateau (portions of Colorado and 32 
Wyoming).  Prehistoric resources in the region are generally attributed to these two 33 
physiographic provenances; however, the first 9,000 years of prehistory in the two provenances 34 
roughly parallel each other in the types on archaeological materials present, if not temporally.  35 
As such, the discussion of Paleoindian and Archaic Periods covers both physiographic 36 
provenances.  This section draws primarily from the Handbook of North American Indians, 37 
Volume 13 and various state preservation plans (Gregg et al., 2008:B1-B87; Wyoming State 38 
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Preservation Office, 2007) and historic contexts (Fraser, 2006; Grady, 1984; Mehls 1984; 1 
Schmidt and Vermeer no date). 2 

3.18.5.1  Paleontology 3 

The potential for paleontological resources is almost entirely dependent on the type and age of 4 
geological formations present in a specific region.  A more thorough discussion of the regional 5 
geology is in Section 3.3.  The following information on the paleontological resources in each 6 
state in this region was compiled from the Paleontology Portal Website (2010).  7 

3.18.5.1.1 Colorado 8 

Paleontological resources from Colorado are described in Section 3.18.2.1. 9 

3.18.5.1.2 Montana 10 

Paleontological resources in Montana are known from nearly all periods of geologic time.  11 
Shallow seas covered much of Montana from the Precambrian through the Early Paleozoic.  12 
Fossil evidence of these seas include stromatolites, algae, trilobites, crinoids, bryozoans, 13 
brachiopods, gastropods, mollusks, conodonts and, later in time, over a hundred species of fish.  14 
During the Cenozoic, the environment in Montana ranged from hot and arid to more humid with 15 
seas, including the Cretaceous Interior Western Seaway, covering the state for portions of this 16 
era.  Important fossil resources from this time include a wide range of plants and animals.  17 
Dinosaur fossils are perhaps the best known and include Deinonychus, Tyrannosaurus rex, and 18 
the state fossil Maiasaura peeblesorum (including evidence of their nests, eggs and young).  19 
Fossils from the Quaternary reflect variable climate conditions and include titanotheres, dogs, 20 
mammoths, dire wolves, and musk ox.   Carboniferous fossils in Montana are known from 21 
exposures in the central portion of the state.  Because shallow to deep seas again covered 22 
Montana during the Mississippian, the fossils from this time include algae, sponges, worms, 23 
arthropods, bivalves, cephalopods, brachiopods, and nearly 100 species of fish.  24 

3.18.5.1.3 North Dakota 25 

The oldest fossils in Wyoming are Precambrian in age and consist of stromatolites.  Fluctuating 26 
sea levels and periods of uplift and erosion were present from the Cambrian through the 27 
Paleozoic, leaving a range of paleontological resources that include trilobites, brachiopods, 28 
corals, sponges, pelycopods, conodonts, crinoids, algae, fish and trace fossils.  Mesozoic 29 
paleontological resources are known from both marine and terrestrial environments and include 30 
oysters, belemnites and other marine invertebrates, and theropod dinosaur trackways.   The 31 
sediments of the world famous Jurassic-age Morrison Formation are known to contain many 32 
dinosaurs including Apatosaurus, Stegosaurus, Allosaurus, Diplodocus, Camarasaurus, as well 33 
as the fossils of fish, frogs, salamanders, lizards, crocodiles, pterosaurs, and small mammals.  34 
Cretaceous age fossils can be found in rock exposures throughout the state and include a wide 35 
variety of animals such as fish, frogs, salamanders, turtles, crocodiles, pterosaurs, mammals, and 36 
birds.  Well known dinosaur finds include Tyrannosaurus, Triceratops, Ankylosaurus, Troodon, 37 
Edmontosaurus, Pachycephalosaurus, Edmontonia, Dromaeosaurus, and Ornithomimus.  38 
Tertiary rocks and sediments cover much of the state and contain evidence of lush forests, some 39 
of which are the source of coal deposits in the state.  Fossils from this age include the state fossil, 40 
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the fish Knightia eocaena, as well as flamingos, crocodiles, boas, and bats. Quaternary deposits 1 
include fossils of mammoth, horse, camel, bison, and Pronghorn antelope, as well as fossil 2 
pollens. 3 
 4 

3.18.5.1.4 Wyoming 5 

The oldest fossils in Wyoming are Precambrian in age and consist of stromatolites.  During the 6 
Pennsylvanian and Permian, the sea levels started to recede.  Rocks of this age can be found 7 
throughout the state contain brachiopods, sponges, horn corals, bryozoans, pelecypods, 8 
gastropods, belemnites, ostracods, conodonts, and fish. Jurassic rocks are exposed throughout the 9 
state, and are rich in fossils.  These paleontological resources include oysters, belemnites and 10 
other marine invertebrates.  Theropod dinosaur trackways are also known.  Tertiary rocks and 11 
sediments cover much of the state and contain evidence of lush forests, some of which are the 12 
source of coal deposits in the state.  Fossils from this age include the state fossil, the fish 13 
Knightia eocaena, and flamingos, crocodiles, boas, and bats. 14 

3.18.5.2 Archaeology and Cultural Resources 15 

Within the states that comprise the North Rocky Mountains and Great Plains region, TCPs 16 
undoubtedly are some of the cultural resources that may be encountered.  Due to the extremely 17 
variable nature of TCPs and often obscure documentation for them, it is not feasible to discuss 18 
expected TCP resources specifically within each state.  TCPs are cultural resources that must be 19 
considered in undertakings in the same way that other cultural resources are, through state and 20 
federal laws and regulations. 21 

During the 1800s and early 1900s mining activity occurred in this region for a variety of mineral 22 
resources including precious metals, coal, base metals, and several other mineral resources.  The 23 
mining activity created a treasure of historic resources involving mines, mills, processing 24 
facilities, fuel and timber, utilities, water structures, mining camps, transportation, and associated 25 
settlements.  While the activity contributed to the history of the region, it also contributed to 26 
discovery and documentation of other archaeological resources through both amateur and 27 
professional/academic surveys, reports, and collections.  The coal bearing counties in the 28 
Northern Rocky Mountains and Great Plains Region are within Colorado, Wyoming, Montana, 29 
and North Dakota.  Physiographically, the coal bearing counties in the intermountain region are 30 
within the northern Great Plains (portions of Colorado and Wyoming, and all counties in 31 
Montana and North Dakota), and northeastern Colorado Plateau (portions of Colorado and 32 
Wyoming).  Prehistoric resources in the region are generally attributed to these two 33 
physiographic provenances; however, the first 9,000 years of prehistory in the two provenances 34 
roughly parallel each other in the types on archaeological materials present, if not temporally.  35 
As such, the discussion of Paleoindian and Archaic Periods covers both physiographic 36 
provenances.  This section draws primarily from the Handbook of North American Indians, 37 
Volume 13 and various state preservation plans (Gregg et al., 2008:B1-B87; Wyoming State 38 
Preservation Office, 2007) and historic contexts (Fraser, 2006; Grady, 1984; Mehls 1984; 39 
Schmidt and Vermeer no date). 40 
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Archaeology within the region has been divided between the Paleoindian (10,000-8,000 BC), 1 
Archaic (8,000–500 BC).  At this point archeological patterns in the Great Plains and Colorado 2 
Plateau differ.  The archaeology of the plains has been divided into the Plains Woodland (500 3 
BC–1,000 AD) and Plains Village (1,000 AD to Contact) and historic period (contact–1950). 4 
While the archeology of the Colorado Plateau consist of the Formative (AD 300-1300) and 5 
Protohistoric (AD 1300 to contact) Periods (HBNAI, p.132-140) 6 

During the Paleoindian Period, distinct artifact types are representative such as Clovis Points, 7 
Folsom Points, and Hell Gap/Agate Basin, and Cody points. More ancient Paleo-Indian sites and 8 
isolated artifacts have been associated with river basins where Pleistocene glaciers released their 9 
outwash and in areas where Pleistocene landforms have been preserved.  As glaciers melted, 10 
Paleoindian expanded their territory to take advantage of new environments.  Beginning around 11 
5,500 BC, patterning within the archaeological record of the region shifts both in the  tools 12 
present and spatial patterning (Grady 1984:11; Frison 2001:133–143).  Within the Great Plains, 13 
perishable artifacts such as basketry, dart shafts, and digging sticks have been recovered from 14 
caves in Wyoming.  Other features common during this period are stone circles, or tepee rings, 15 
pictographs and petroglyphs, and occasionally burials.  Starting at the end of the Archaic Period, 16 
the archeology of the plains diverges from that of the Colorado Plateau.  From 500 BC to 17 
contact, the archaeologists have adopted the Eastern Woodlands and Plains Village Traditions.  18 
Ceramics first appear during the Plains Woodlands Period.  Plains Village archaeological sites 19 
have many similarities with Woodland sites.  Villages became semi-permanent with large, 20 
rectangular houses.  Villages were placed in defensible positions and often had palisades.  Large 21 
tracts of land on flood plains were used for crop production and horticulture was equally as 22 
important as hunting and gathering.  In addition, buffalo were hunted in large numbers. 23 

Starting at the end of the Archaic Period, the archeology of the Colorado Plateau diverges from 24 
that of the Great Plains.  From AD 300 to contact, the archaeologists have identified the 25 
Formative and Protohistoric Periods. The Formative Period is confined to the western portion of 26 
Colorado and southwestern Wyoming.  Archaeological sites dating to this period indicate native 27 
peoples were more sedentary than during the Archaic Period these groups are generally ascribed 28 
the term Fremont.  As early as AD 900 the archaeological pattern of the Formative Period begins 29 
to be replaced by more mobile hunter-gatherers.  With the exploration of North America and its 30 
subsequent colonization, several old world diseases were introduced to Native populations.  This, 31 
along with encroachment by settlers has resulted in the displacement of many Native American 32 
groups indigenous to the Great Plains and Colorado Plateau.  Within the Intermountain region of 33 
the Great Plains, seven Native American groups have been identified.  These are the Assinibonie, 34 
Blackfoot, Crow, Gros Venture, Hidatsa, Mandan, Cheyenne, and Arapaho.  Two Native 35 
American groups are present in the Colorado Plateau portion of the study area.  These are the 36 
Eastern Shoshone and the Ute.  Within Wyoming, the Eastern Shoshone occupied a territory 37 
which stretched the entire length of the state.  The Ute occupied the western half of Colorado. 38 

3.18.5.2.1 Colorado 39 

A description of the archaeological and architectural resources in Colorado can be found in 40 
Section 3.18.2.2. 41 
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3.18.5.2.2 Montana 1 

Prehistoric cultural resources reflect those found throughout the Northern Rocky Mountains 2 
region, as summarized above.  Historic resources reflect exploration, cattle ranching, the 3 
railroads and mining.  The Lewis and Clark Expedition of 1804-1806 was the first group of 4 
American explorers to cross Montana.  Fur trappers, traders and Roman Catholic missionaries 5 
soon followed as did the establishment of Saint Mary’s Mission in the Bitterroot Valley, though 6 
to be the first permanent settlement in Montana.  Gold brought many prospectors into the area in 7 
the 1860's, and Montana became a territory in 1864. The rapid influx of people led to 8 
boomtowns that grew rapidly and declined just as quickly when the gold ran out (Montana, 9 
2010).  Cattle ranches flourished in the 1860s and 1870, leading to conflicts with Native 10 
Americans, culminating in the 1876 Battle of the Little Bighorn.  During the 1880's, railroads 11 
crossed Montana and the territory became a state in 1889.  Hardrock mining also began at this 12 
time. Butte became famous when silver and copper were discovered. The Anaconda Copper 13 
Company, owned by Marcus Daly, became one of the world's largest copper mining companies 14 
and exercised inordinate influence in the state (http://mt.gov/discover/brief_history.asp). As 15 
across the nation, World War II broke the hold of the Great Depression on Montana. The war 16 
brought additional federal monies to the state, but drew young people into the service and into 17 
wartime industries on the West Coast. The resultant wartime dislocation changed Montana 18 
forever. 19 

 20 

3.18.5.2.3 North Dakota 21 

Prehistoric cultural resources reflect those found throughout the Northern Rocky Mountains and 22 
Great Plains region, as summarized above, and include isolate finds, small campsites, and kill 23 
sites as well as larger camps and the important Knife River flint source.  Historic properties 24 
found in the state include ranches, homesteads, trading posts, and battle fields among other 25 
things.  North Dakota was first visited by the French in 1738.  In 1803, the territory was 26 
transferred to the United States through the Louisiana Purchase.  Lewis and Clark explored this 27 
area in 1804 and 1806, and several Roman Catholic missions were established in the territory 28 
during the 1810s.  Several trading posts were established in the subsequent years, and in 1832 the 29 
first steam ship arrived in the territory bringing settlers and trappers.  In 1889 North Dakota was 30 
admitted into the union.  Since statehood, North Dakota has been the scene of ranching and 31 
farming.   32 

3.18.5.2.4 Wyoming 33 

Prehistoric cultural resources reflect those found throughout the Northern Rocky Mountains and 34 
Great Plains region, as summarized above and include perishable artifacts such as basketry, dart 35 
shafts, and digging sticks that have been recovered from caves within the state.  Historic age 36 
resources are related to exploration, mining, and westward expansion.  Wyoming was first 37 
visited by Europeans during the mid 1700s, but it wasn’t until 1807 that the first American, John 38 
Colter, entered Wyoming. During the 1800s settler began crossing the area via the Oregon Trrail 39 
and by 1825, fur trapping and trading was a significant activity in the area.  The first town, Ft. 40 
Supply, was established in 1853, and the construction of the transcontinental Telegraph in 1861 41 
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led to the establishment of several army forts and trading posts.  In 1868 the Wyoming territory 1 
was created and in 1872, Yellowstone National Park was established.  Gold discoveries in the 2 
late 1860s also brought more settlers into the territory.  In 1890 Wyoming became a state.  In 3 
early 1900s, uranium and other minerals started to be mined.   4 

3.18.6 Northwest Region 5 

3.18.6.1 Paleontology 6 

The potential for paleontological resources is almost entirely dependent on the type and age of 7 
geological formations present in a specific region.  A more thorough discussion of the regional 8 
geology is in Section 3.3.  The following information on the paleontological resources Alaska 9 
was compiled from the Paleontology Portal Website (2010).  10 

3.18.6.1.1 Alaska 11 

Paleontological resources in Alaska are known from the Precambrian on.  Fossils from the 12 
Permian are entirely marine in nature and include brachiopods, ammonoids, and snails.  Volcanic 13 
activity in the Triassic resulted in the formation volcanic island arcs, around which reefs formed.  14 
Fossil evidence of these reefs can be found in the southern portion of the state, as can fossils of 15 
mollusks, ichthyosaurs, and early bony fish.  Coastal swamps and shallow marine conditions 16 
during the Cretaceous resulted in a fossil record including dinosaurs and marine organisms. The 17 
Alaska state fossil, Mammuthus primigenius, is also from the Quaternary.  18 

3.18.6.2 Archaeology and Cultural Resources 19 

3.18.6.2.1 Alaska 20 

The Paleo Arctic Tradition (8,000-6,000 BC) is wide spread throughout the state and is 21 
characterized by lithic artifact assemblages based on a core and blade/micro-blade technology, 22 
distinctive micro-cores and burins (small engraving tools) (TNPS, 2010; TSI, 1984).  Numerous 23 
other cultural sequences followed including a tradition from the Pacific Coast, The Aleutian 24 
Region, the Pacific Eskimo Stages, Southwest Alaska Coastal and Mainland (Totem and Potlatch 25 
People) (ANHC, 2000; Anthropolis, 2005; TSI, 1984). 26 

The first contact of Alaskan Native Americans was made by the Russian Aleksei Chirikov and 27 
the Vitus Bering fur trade expedition in 1741 The major Alaskan Indian groups at the time 28 
consisted of the Athabascan, Yup’ik, Cup’ik, Inupiaq, Aleut, Alutiiq, Eyak, Tlingit, Haida and 29 
Tsimshian tribes (AMT, 2010; Anthropolis, 2005; TSI, 1984).  30 

The Alaska historic period is somewhat fragmented.  Contributing to the record is coal mining 31 
(1857), The Alaskan Rail Road construction (1914–1923), Salmon and other fish canneries 32 
(1882), agriculture (mainly in the Matanuska Valley), Pioneers (Sourdoughs and Stampeders), 33 
the timber and oil industry and Shipwrecks. Other resources in this region may include railroads, 34 
military (World War II), historic shipwrecks and, early trails and motor ways (ADNR, 2008). 35 

All manner of buildings associated with the history and prehistory of the area may be expected in 36 
the region.  Architectural styles draw on the varied cultural influences of a given region.  More 37 
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notable influences include the Russian American, Victorian, and later the Craftsman Movement 1 
(TNPS, 2009). 2 

3.18.7 Other Western Interior 3 

3.18.7.1 Paleontology 4 

The potential for paleontological resources is almost entirely dependent on the type and age of 5 
geological formations present in a specific region.  A more thorough discussion of the regional 6 
geology is in Section 3.3.  The following information on the paleontological resources in each 7 
state in this region was compiled from the Paleontology Portal Website (2010).  8 

3.18.7.1.1 Arkansas 9 

The fossil record in Arkansas begins in the Early Paleozoic.  During this time, the state was 10 
covered by a shallow sea.  The extensive seas of the Mesozoic were still present, but less 11 
extensive during the Cenozoic.  As sea levels fell throughout the Tertiary, swamps formed 12 
throughout southern Arkansas.  Fossils from this period are present in rocks in the southern and 13 
eastern portions of the state and include oysters and shark teeth.  14 

3.18.7.1.2 Kansas 15 

Paleontological resources in Kansas are absent for the Precambrian, the Early Paleozoic and the 16 
Early Mesozoic.  However, the Carboniferous, Permian, Cretaceous, Tertiary, and Quaternary 17 
are well represented in the fossil record for the state.  Shallow seas that likely covered much of 18 
the state during the Paleozoic experienced fluctuating levels during the Carboniferous, resulting 19 
in the formation of swamps along the coasts.  Fossils from this period are exposed in a broad 20 
band of rocks covering the eastern edge of the state, and include crinoids, brachiopods, 21 
bryozoans, echinoids, bivalves, gastropods, corals, trilobites, amphibians, early reptiles, and 22 
many primitive plants.  Sea levels continued to fluctuate during the Permian, and similar life 23 
forms persisted.  The Tertiary in Kansas was marked by a wetter and milder climate than today, 24 
and a more savannah like environment.  Tertiary fossils are present in rocks in the western 25 
portion of the state and include rhinoceros, camel, and tortoise species. 26 

3.18.7.1.3 Missouri 27 

Paleontological resources in Missouri range from Paleozoic marine invertebrates to Quaternary 28 
mastodons.  The most extensive fossil deposits from the Paleozoic are from the Carboniferous.  29 
Rocks of this age cover nearly the entirety of the northern and western portion of the state and 30 
include both marine and terrestrial fossils.  The Missouri state fossil, the crinoid Delocrinus 31 
missouriensis, is from the early Carboniferous.  32 

3.18.7.1.4 Oklahoma 33 

The earliest fossils in Oklahoma are Cambrian in age.  During most of the Paleozoic, a shallow 34 
sea covered much of the state, and the fossil resources for this period reflect that environment.  35 
Mississippian fossils are known from the northeastern portion of the state and include blastoids, 36 
brachiopods, echinoids, corals, trilobites, and other tropical marine invertebrates.  Permian rocks 37 
cover much of the state and reflect a retreat of the shallow sea that had covered the state for 38 
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much of the Paleozoic.  Fossils from these rocks include rare amphibians and reptiles, and 1 
vertebrate footprints. 2 

3.18.7.1.5 Texas 3 

A description of the paleontological resources in Texas can be found in Section 3.18.3.1. 4 

3.18.7.2 Archaeology and Cultural Resources 5 

The Western Interior region is in a transition zone between the Great Plains and the Eastern 6 
Woodlands called the Osage Plains. The Other Western Interior region includes the western edge 7 
of Arkansas, the eastern edge of Kansas, northwestern Missouri.  In this region the Paleoindian 8 
period begins roughly 13,500 years ago (11,500 B.C.) and transitions into the Archaic period 9 
around 7,500 B.C.  The people of this period practiced a hunter-gatherer subsistence pattern that 10 
emphasized a high degree of mobility and hunting of Pleistocene Mega Fauna, and later in the 11 
period, large game.  Clovis Folsom, and Dalton points are three of the projectile point types most 12 
closely associated with this period in this region. Because Paleoindian groups were highly 13 
mobile, isolated finds, small campsites, and kill sites are present in a variety of physiographic 14 
contexts throughout the larger Plains region including the Osage Plains (Morrow, 2010a and 15 
2010b).  The Archaic period, begins approximately 9,500 years ago (7,500 B.C.).  Cultural 16 
materials from this period may include stone bowls, groundstone, dart-sized projectile points, 17 
knife blades, stone scrapers, drills, fish-hooks, stone sinkers, awls, and atlatls (Alex, 2002; 18 
Trubitt, 2010). The transition into the Woodland period begins around 2,600 years ago (600 19 
B.C.) and persists until about A.D. 1,000.  The construction and use of burial mounds and 20 
ceremonial complexes, the production and use of ceramic vessels, the development of exchange 21 
networks (i.e. importation of copper) and intensified use of agriculture are considered Woodland 22 
developments.  Expected sites from this period include villages, lodges, smaller structures, burial 23 
mounds, ceremonial mounds, and small non-mound villages (Mainfort, 2010). 24 

Archaeologists designate the period from about 900 A.D. to 1600 A.D. as the Plains Village 25 
Tradition. This period is marked by extensive maize (corn) farming. The Mississippian people 26 
lived in chiefdoms traded for copper and marine shell, lived a sedentary lifestyle, built mounds, 27 
and conducted warfare.  28 

Native American groups from the contact period through to the historic period in this region 29 
include at least ten different tribes. The Osage tribal territory encompasses most of the Other 30 
Western Interior region. The Quapaw is on at the southeastern edge of the region. The Wichita 31 
and Kiowa are just along the western edge of the region. The Kansa, Missouria, Otoe, and Iowa 32 
are clustered at the northern portion of this region. The Omaha and Pawnee are located at the 33 
northwestern periphery of the region.  At the time of contact in the 1700s these tribes and their 34 
neighbors were in a state of geographic flux. 35 

3.18.7.2.1  Arkansas 36 

Paleoindian period resources are present in Arkansas in the form of isolated finds and temporary 37 
camps such as at La Crosse, and rock art sites such as at Rock House Cave.  Sites such as La 38 
Crosse are located along river drainages.  Archaic sites are more numerous, consisting of isolated 39 
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finds, small campsites and kill sites. Towards the end of the Archaic some sites might include 1 
base camps, village sites, and mound sites as well as the previously mentioned site types (Alex, 2 
2002; Trubitt, 2010).  Beginning around 2,600 years ago (600 B.C.) and continuing until about 3 
A.D. 1,000 woodland period sites become common.  Some of the more notable sites include 4 
Nodena and Toltec Mound.  After about A.D. 900 sites containing features such as earthen 5 
lodges, village sites, stockades, farmsteads, temples, platform mounds, and storage pits become 6 
common (Payne, 2010).  Historic sites date to as early as A.D. 1540.  Historic era sites within 7 
Arkansas include the Pakin Site, a village that many suspect was visited by de Soto, grist mills, 8 
settlements, Civil War battle fields, Civil Conservation Corps camps and projects, and building 9 
important to the civil rights movement such as the Little Rock High School. 10 

3.18.7.2.2  Kansas 11 

Paleoindian period resources are present in Kansas mainly in the form of isolated finds.  Archaic 12 
sites are more numerous, consisting of isolated finds, small campsites and kill sites. Towards the 13 
end of the Archaic some sites might include base camps, village sites, and mound sites as well as 14 
isolated finds.  Beginning around 2,000 years ago (A.D. 1) and continuing until about A.D. 1,000 15 
woodland period sites become common.  After about A.D. 1000 sites containing features such as 16 
earthen lodges, village sites, stockades, farmsteads, temples, platform mounds, and storage pits 17 
become common.  Historic sites date to as early as the 1540s.  Historic era sites within Kansas 18 
include settlements, trading outposts, forts, ranches, and travel routes. 19 

3.18.7.2.3  Missouri 20 

Paleoindian period resources are present in Missouri in the form of isolated finds and cave sites.  21 
Sites such as Arnold Research Cave are located along near drainages.  Archaic sites are more 22 
numerous, consisting of isolated finds, small campsites and kill sites. Towards the end of the 23 
Archaic some sites might include base camps, village sites, and mound sites as well as the 24 
previously mentioned site types.  Beginning around 2,600 years ago (600 B.C.) and continuing 25 
until about A.D. 900 Woodland period sites become common.  Some of the more notable sites 26 
include Fairfield Mound.  After about A.D. 900 sites containing features such as earthen lodges, 27 
village sites, stockades, farmsteads, temples, platform mounds, and storage pits become common 28 
(Payne, 2010).  Historic sites date to as early as the early 1500s.  Historic era sites within 29 
Missouri include settlements, trading outposts, forts, ranches, and travel routes. 30 

3.18.7.2.4  Oklahoma 31 

Paleoindian period resources are present in Oklahoma in the form of isolated finds, open camps, 32 
and kill sites.  Sites such as Jakes Bluff and the Domebo Canyon Site are located along rolling 33 
hills near drainages.  Archaic sites are more numerous, consisting of isolated finds, small 34 
campsites and kill sites. Towards the end of the Archaic some sites might include base camps, 35 
village sites, and mound sites as well as the previously mentioned site types.  Beginning around 36 
2,000 years ago (650 B.C.) and continuing until about A.D. 900 Woodland period sites become 37 
common.  Some of the more notable sites include Fairfield Mound.  After about A.D. 900 sites 38 
containing features such as earthen lodges, village sites, stockades, farmsteads, temples, platform 39 
mounds, and storage pits become common.  An example is the Duncan Site.  Historic sites date 40 
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to as early as A.D. 1450.  Historic era sites within Oklahoma include settlements, trading 1 
outposts, forts, ranches, and travel routes. 2 

 3 

 4 
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Studies have shown that residential proximity to heavy coal production was associated with 12 
poorer health status and with higher risk for cardiopulmonary disease, chronic lung disease, 13 
hypertension, and kidney disease.  Toxins and impurities present in coal have been linked to 14 
kidney disease and to hypertension and other cardiovascular disease.  Health effects may also 15 
result from the general inflammatory or systemic consequences of inhaled particles and may be 16 
multifactorial, a result of coal slurry holdings that leach toxins into drinking water and air 17 
pollution effects of coal mining and washing.  Limitations of all studies include the ecological 18 
design and the possibility that unmeasured variables confounded with coal mining, such as 19 
individual smoking behavior or occupational exposure, contributed to poorer health. (Hendryx 20 
and Ahern, 2008) 21 Deleted: .
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The potential impact to public health and safety from air quality and drinking water related 1 
issues, as discussed in Hendryx and Ahern are reviewed in the corresponding sections.  This 2 
section predominantly discusses the well documented coal miner occupational health and safety 3 
impacts and aspects of coal mining. 4 

Progressive legislation of the mining industry has resulted in improved protections for coal 5 
miners in both safety and health (e.g. reduction in mine explosions and cave-ins, medical 6 
monitoring for improved work conditions). The following are legislative safety milestones for 7 
the mining industry.  8 

In 1891, Congress passed the first federal statute governing mine safety, marking the beginning 9 
of what was to be an extended evolution of increasingly comprehensive federal legislation 10 
regulating mining activities. The 1891 law was relatively modest legislation that applied only to 11 
mines in U.S. territories, and, among other things, established minimum ventilation requirements 12 
at underground coal mines and prohibited operators from employing children less than 12 years 13 
of age (Mine Safety and Health Administration [MSHA], 2010b).  14 

In 1910, following a decade in which the number of coal mine fatalities exceeded 2,000 15 
annually, Congress established the Bureau of Mines (BOM) as a new agency in the U.S. 16 
Department of the Interior (USDOI). BOM was charged with the responsibility to conduct 17 
research and to reduce accidents in the coal mining industry, but was given no inspection 18 
authority until 1941, when Congress empowered federal inspectors to enter mines. In 1947, 19 
Congress authorized the formulation of the first Code of Federal Regulations (CFR) for mine 20 
safety. 21 

The Federal Coal Mine Safety Act (FCMSA) of 1952 provided for annual inspections in certain 22 
underground coal mines, and gave BOM limited enforcement authority, including power to issue 23 
violation notices and imminent danger withdrawal orders. The FCMSA also authorized the 24 
assessment of civil penalties against mine operators for noncompliance with withdrawal orders 25 
or for refusing to give inspectors access to mine property, although no provision was made for 26 
monetary penalties for noncompliance with the safety provisions. In 1966, Congress extended 27 
coverage of the FCMSA to all underground coal mines. 28 

The Federal Coal Mine Health and Safety Act of 1969, generally referred to as “the Coal Act,” 29 
was more comprehensive and more stringent than any previous Federal legislation governing the 30 
mining industry. The Coal Act included surface as well as underground coal mines within its 31 
scope, required two annual inspections of every surface coal mine and four at every underground 32 
coal mine, and dramatically increased federal enforcement powers in coal mines. The Coal Act 33 
also required monetary penalties for all violations, and established criminal penalties for 34 
knowing and willful violations. The safety standards for all coal mines were strengthened, and 35 
health standards were adopted. The Coal Act included specific procedures for the development 36 
of improved mandatory health and safety standards, and provided compensation for miners who 37 
were totally and permanently disabled by the progressive respiratory disease caused by the 38 
inhalation of fine coal dust pneumoconiosis or “black lung.” 39 

In 1973, the Secretary of the Interior, through administrative action, created the Mining 40 
Enforcement and Safety Administration (MESA) as a new departmental agency separate from 41 
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BOM. MESA assumed the safety and health enforcement functions formerly carried out by 1 
BOM to avoid any appearance of a conflict of interest (COI) between the enforcement of mine 2 
safety and health standards and BOM’s responsibilities for mineral resource development. 3 

Next, Congress passed the Federal Mine Safety and Health Act of 1977 (Mine Act), the 4 
legislation that currently governs MSHA’s activities. The Mine Act amended the 1969 Coal Act 5 
in a number of significant ways, and consolidated all federal health and safety regulations of the 6 
mining industry, coal as well as non-coal mining, under a single statutory scheme. The Mine Act 7 
strengthened and expanded the rights of miners, and enhanced the protection of miners from 8 
retaliation for exercising such rights. Mining fatalities dropped sharply under the Mine Act from 9 
272 in 1977 to 86 in 2000. The Mine Act also transferred responsibility for carrying out its 10 
mandates from USDOI to the U.S. Department of Labor (USDOL), and named the new agency 11 
the “Mine Safety and Health Administration (MSHA).” Additionally, the Mine Act established 12 
the independent Federal Mine Safety and Health Review Commission (FMSHRC) to provide for 13 
independent review of the majority of MSHA’s enforcement actions. 14 

In 2006, Congress passed the Mine Improvement and New Emergency Response Act (MINER 15 
Act). The MINER Act amended the Mine Act to require mine-specific emergency response plans 16 
in underground coal mines; added new regulations regarding mine rescue teams and sealing of 17 
abandoned areas; required prompt notification of mine accidents; and enhanced civil penalties. 18 

3.20.1 Mine Safety Regulations 19 

Chapter I of 30 CFR focuses on mine safety and health as it pertains to equipment used at a 20 
mine, safety training, accident and illness reporting, noise exposure standards and the 21 
enforcement of the requirements. 30 CFR Subchapter O deals only with coal mine safety and 22 
health requirements such as explosion, fire prevention, vapor and particulate emissions, safety 23 
equipment, and sampling. 30 CFR Part 90 of this subchapter is dedicated to miners with 24 
evidence of pneumoconiosis. 30 CFR Subchapter I covers accidents, illnesses and coal 25 
production in mines (MSHA, 2010b). 26 

3.20.2 Mine Safety and Health Administration (MSHA) 27 

Worker safety in the mining industry is regulated by MSHA.  The federal Occupational Safety 28 
and Health Administration (OSHA) does not have jurisdiction in the mining community except 29 
for some preparation plants.   30 

3.20.3 National Institute for Occupational Safety and Health (NIOSH) 31 

In December 1969, Public Law (Pub. L.) 91-173, the Federal Coal Mine Health and Safety Act 32 
of 1969, was signed into law “to protect the health and safety of persons working in the coal 33 
mining industry [The Act].”  In part, it directed the Secretaries of the U.S. Department of Health, 34 
Education, and Welfare (USDHEW) and USDOI to “…improve and expand, in cooperation with 35 
the States and the coal mining industry, research and development and training programs aimed 36 
at preventing coal mine accidents and occupationally caused diseases in the industry” 37 
(Section 2.g.4). Of specific interest to NIOSH, Division of Respiratory Disease Studies (DRDS), 38 
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this legislation provided the basis and mandate for an underground coal miner health surveillance 1 
program (Section 203).  This Program was later defined by Regulation in 42 CFR Part 37 and is 2 
currently administered through the NIOSH Coal Workers’ Health Surveillance Program 3 
(CWHSP), at the Appalachian Laboratory for Occupational Safety and Health (ALOSH), in 4 
Morgantown, West Virginia. 5 

3.20.4 Typical Health and Safety Effects of Mining1 6 

The principal airborne hazards in the mining industry include several types of particulates, 7 
naturally occurring gases, engine exhaust and some chemical vapors; the principal physical 8 
health hazards are noise, segmental vibration, heat, and changes in barometric pressure. These 9 
occur in varying combinations depending on the mine, its depth, the composition of the 10 
surrounding rock, and the method(s) of mining. Miners’ exposure varies with the job, its 11 
proximity to the source of hazards and the effectiveness of hazard control methods. 12 

Respirable coal mine dust is a hazard in underground and surface coal mines and in coal-13 
processing facilities. It is a mixed dust, consisting mostly of coal, but can also include silica, 14 
clay, limestone and other mineral dusts. The composition of coal mine dust varies with the coal 15 
seam, the composition of the surrounding strata and mining methods. Different types of coal are 16 
more reactive to human tissue than others.  The size of particles also plays a critical role in the 17 
onset of illness.  Coal mine dust is generated by blasting, drilling, cutting and transporting coal. 18 

Some methods of mechanized mining produce more dust than others such as cutting machines 19 
that remove coal with rotating drums studded with picks are the principal sources of dust in 20 
mechanized mining operations. These include so-called continuous miners and longwall mining 21 
machines. Longwall (Section 3.2.0.1.5) mining machines usually produce larger amounts of dust 22 
than do other methods of mining. Dust dispersion can also occur with the movement of shields in 23 
longwall mining and with the transfer of coal from a vehicle or conveyor belt to some other 24 
means of transport. 25 

Coal mine dust can cause, if inhaled, coal workers’ pneumoconiosis (CWP) or “black lung 26 
disease” and contributes to the occurrence of chronic airways disease such as chronic bronchitis 27 
and emphysema. Coal of high rank (e.g., high carbon content such as anthracite) is associated 28 
with a higher risk of CWP. There can be some rheumatoid-like reactions with exposure to coal 29 
mine dust as well. 30 

3.20.5 Airborne Particulate Hazards 31 

Free crystalline silica is the most abundant compound in the earth’s crust and, consequently, is 32 
the most common airborne dust that miners encounter and may inhale. The most common form 33 
of silica is quartz although it can also appear as trydimite or christobalite. Respirable particles are 34 
formed whenever silica-bearing rock is drilled, blasted, crushed or otherwise pulverized into fine 35 
particles. The amount of silica in different species of rock varies but is not a reliable indicator of 36 
how much respirable silica dust may be found in an air sample. It is not uncommon, for example, 37 

                                                 
1 The information in this section is from Weeks (1998), unless otherwise noted. 
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to find 30% free silica in a rock but 10% in an air sample, and vice versa. Sandstone can be up to 1 
100% silica, granite up to 40%, slate, 30%, with lesser proportions in other minerals. Exposure 2 
can occur in any mining operation, surface or underground, where silica is found in the 3 
overburden of a surface mine or the ceiling, floor or ore deposit of an underground mine. Silica 4 
can be dispersed by the wind, by vehicular traffic or by earth-moving machinery. 5 

With sufficient exposure, silica can cause silicosis, a typical pneumoconioses that develops 6 
insidiously after years of exposure. Exceptionally high exposure can cause acute or accelerated 7 
silicosis within months with significant impairment or death occurring within a few years. 8 
Exposure to silica is also associated with an increased risk of tuberculosis, lung cancer and of 9 
some autoimmune diseases, including scleroderma, systemic lupus erythematosus and 10 
rheumatoid arthritis. 11 

The most common processes that produce respirable silica dust in mining are drilling, blasting 12 
and cutting silica-containing rock. Most holes drilled for blasting are done with an air powered 13 
percussion drill mounted on a tractor crawler. Air not only powers the drilling, it also blows the 14 
chips and dust out of the hole which, if uncontrolled, injects large amounts of dust into the 15 
environment.  16 

Diesel engine exhaust is a complex mixture of gases, vapors and particulate matter. The most 17 
hazardous gases are carbon monoxide, nitrogen oxide, nitrogen dioxide and sulfur dioxide. There 18 
are many volatile organic compounds (VOCs), such as aldehydes and unburned hydrocarbons, 19 
polycyclic aromatic hydrocarbons (PAHs) and nitro-PAH compounds (N-PAHs). PAH and N-20 
PAH compounds are also adsorbed onto diesel particulate matter. Nitrogen oxides, sulfur dioxide 21 
and aldehydes are all acute respiratory irritants. Many PAH and N-PAH compounds are 22 
carcinogenic. 23 

Diesel particulate matter consists of small diameter (<1 millimeter in diameter) carbon particles 24 
that are condensed from the exhaust fume and often aggregate in air in clumps or strings. These 25 
particles are all respirable. Diesel particulate matter and other particles of similar size are 26 
carcinogenic in laboratory animals and appear to increase the risk of lung cancer in exposed 27 
workers at concentrations above about 0.1 miligram per cubic meter (mg/m3)(Weeks, 1998). The 28 
International Agency for Research on Cancer (IARC) considers diesel particulate as “probably 29 
carcinogenic to humans” (IARC, 1998). In addition, NIOSH has done several quantitative risk 30 
assessment models to predict lung cancer in miners exposed to DEP. All of the models suggested 31 
higher relative risk rates with long-term exposure greater than 1,000 µg/m3, while other studies 32 
have shown n o relationship between DEP and lung cancer(Lloyd and Cackette, June 2001). 33 
While the epidemiological studies have been are criticized they are used to quantify cancer risk 34 
associated with DEP exposure. 35 

Diesel powered equipment may increase the risk of fire or explosion since it emits a hot exhaust, 36 
with flame and sparks, and its high surface temperatures may ignite any accumulated coal dust or 37 
other combustible material. In 1974 to 1975, approximately 150 diesel units were used in 38 
underground mines. In 2001, the number approached 3,000 units. Approximately 30,000 39 
underground miners are potentially exposed to high concentrations of diesel particulate matter 40 
(Mischler and Colinet, 2009). 41 
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3.20.6 Gases and Vapors 1 

Table 3.20-1 lists gases commonly found in mines. The most important naturally occurring gases 2 
are methane and carbon monoxide as well as the occasional presence of  hydrogen sulphide in 3 
coal mines. Oxygen deficiency is possible in either. Methane is combustible. Most coal mine 4 
explosions result from ignitions of methane and are often followed by more violent explosions 5 
caused by coal dust that has been suspended by the shock of the original explosion. Throughout 6 
the history of coal mining, fires and explosions have been the principal cause of death of 7 
thousands of miners. 8 

Table 3.20-1 Common Names and Health Effects of Hazardous Gases Occurring in Coal 9 
Mines  10 

Gas Common Name Health Effects 

Methane (CH4) Fire damp Flammable, explosive; simple asphyxiation 

Carbon monoxide 
(CO) 

White damp Chemical asphyxiation 

Hydrogen sulfide 
(H2S) 

Stink damp Eye, nose, throat irritation; acute respiratory 
depression 

Oxygen deficiency Black damp Anoxia 

Blasting by-products After damp Respiratory irritants 

Diesel engine exhaust Same Respiratory irritant; lung cancer 

Other gaseous hazards include respiratory irritants found in diesel engine exhaust and blasting 11 
by-products. Carbon monoxide is found not only in engine exhaust but also as a result of mine 12 
fires, since it is a product of complete combustion. During mine fires, carbon monoxide can 13 
reach not only lethal concentrations but also can become an explosion hazard. Explosions can 14 
occur at both underground and surface mines; however, underground mines have an increased 15 
potential for the build-up of gases or dusts that can ignite and potentially result in an explosion. 16 

3.20.7 Physical Hazards  17 

Noise is ubiquitous in mining. It is generated by powerful machines, fans, blasting, crushing, and 18 
transportation The underground mine usually has limited space and thus creates a reverberant 19 
field. Noise exposure is greater than if the same sources were in a more open environment. 20 

Heat is a hazard for both underground and surface miners. In underground mines, the principal 21 
source of heat is from the rock itself.Other sources of heat stress include the amount of physical 22 
activity workers are doing, the amount of air circulated, the ambient air temperature and 23 
humidity and the heat generated by mining equipment, principally diesel powered equipment. 24 
Very deep mines (deeper than 1,000 meters) can pose significant heat problems, with the 25 

temperature of mine ribs about 104°F (40°C). For surface workers, physical activity, the 26 
proximity to hot engines, air temperature, humidity and sunlight are the principal sources of heat.  27 
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3.20.8 Illness Summary 1 

Overall, there appears to be an increase in underground coal miners at risk of developing CWP, 2 
and to a lesser extent, silicosis. The prevalence of CWP and silicosis in Underground coal miners 3 
in the United States declined progressively from 1970 to 2000. However, since 2000 the 4 
decreasing trend appears to have reversed and the prevalence of these diseases among examined 5 
miners with 15 or more years of coal-mining tenure has increased. One potential explanation is 6 
that the toxicity of the dust generated during coal mining has changed. An increased proportion 7 
of crystalline silica in coal mine dust provides a plausible explanation for an increase in dust 8 
toxicity. Over the last four decades there have been changes in accessibility to the coal seam that 9 
could explain increasing respirable silica exposure in coal mines. Additionally, the depletion of 10 
the largest, most easily accessible North American underground coal seams has decreased 11 
resulting in an increase in mining of thin seams. The majority, 96%, of U.S. thin seam mines are 12 
located in Kentucky (Section 3.2.1.4), Virginia (Section 3.2.1.5), and West Virginia (Section 13 
3.2.1.2). Because the risk of breaching the coal/rock interface is greater in thin coal seams the 14 
exposure to crystalline silica dust to the miner is increased in the Appalachian Basin region. 15 
(Laney et al., 2009). The trends in mining practices and the geographical location of thin seam 16 
mining provide a plausible explanation for increased cases of pneumoconioses  identified in 17 
Figure 3.20-5. 18 

3.20.9 MSHA Illness Definitions 19 

(MSHA Code Book, Section 8) 20 

• Occupational skin diseases or disorders (contact dermatitis, eczema, or rash 21 
caused by primary irritants and sensitizers or poisonous plants; oil acne; 22 
chrome ulcers; chemical burns or inflammations) 23 

• Dust disease of the lungs (pneumoconiosis: silicosis, asbestosis, CWP, etc.) 24 

• Respiratory conditions due to toxic agents (Pneumonitis), pharyngitis, 25 
rhinitis or acute congestion due to chemicals, dusts, gases, or fumes) 26 

• Poisoning. Systemic effects of toxic materials (poisoning by lead, mercury, 27 
cadmium, arsenic, or other metals, poisoning by carbon monoxide, hydrogen 28 
sulfide or other gases; poisoning by benzol, carbon tetrachloride, or other 29 
organic solvents; poisoning by insecticide sprays such as parathion, lead 30 
arsonate; poisoning by other chemicals such as formaldehyde, plastics and 31 
resins.) 32 

• Disorders due to physical agents other than toxic materials. (Heatstroke, 33 
sunstroke, heat exhaustion and other effects of environmental heat; freezing 34 
frostbite and effects of exposure to low temperatures; caisson disease; effects 35 
of ionizing radiation (radon daughters, non-medical, non-therapeutic x-rays, 36 
radium); effects of non-ionizing radiation (welding flash, ultraviolet [UV] rays, 37 
micro-waves, sunburns). 38 
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• Disorders associated with repeated trauma (noise induced hearing loss, 1 
synovitis, tenosynovitis and bursitis, Raynaud's phenomena and other 2 
conditions due to repeated motion, vibrations or pressure) 3 

• All other occupational illnesses. (Infectious hepatitis, malignant and benign 4 
tumors, and any form of cancer, kidney diseases, food poisoning, 5 
histoplasmosis). 6 

3.20.10 Typical Safety Hazards 7 

The principal safety hazards are the fall of the face, rib, pillar, side, highwall, roof, or back. Also, 8 
accidents occur as a result of powered haulage, machinery, ignition or explosion, and persons 9 
slipping or falling. The top five most common accident reported by MSHA (reference table 3.20-10 
2) is bolded in the definitions below. The information in this section is from Wagner (2009) 11 
unless otherwise noted. 12 

FALLING, ROLLING, OR SLIDING ROCK OR MATERIAL OF ANY KIND -Injuries 13 
caused directly by falling material require great care in classification. Remember that it is the 14 
accident we want to classify. If material was set in motion by machinery, haulage equipment, or 15 
hand tools, or while material is being handled or disturbed, etc., charge the force that set the 16 
material in motion. For example, where a rock was pushed over a highwall by a dozer and the 17 
rock hit another rock which struck and injured a worker - charge the accident to the dozer. 18 
Charge the accident to that which most directly caused the resulting accident. Without the dozer, 19 
there would have been no resulting accident. This includes accidents caused by improper 20 
blocking of equipment under repair or inspection (MSHA Web page definition).  21 
 22 
FALL OF FACE, RIB, SIDE OR HIGHWALL - Accidents in this classification include falls 23 
of material (from in-place) while barring down or placing props; also pressure bumps and bursts. 24 
Since pressure bumps and bursts which cause accidents are infrequent, they are not given a 25 
separate category. Not included are accidents in which the motion of machinery or haulage 26 
equipment caused the fall either directly or by knocking out support; such accidents are classified 27 
as machinery or haulage, whichever is appropriate (MSHA Web page definition).  28 
 29 
FALL OF ROOF OR BACK - Underground accidents which include falls while barring down 30 
or placing props; also pressure bumps and bursts. Not included are accidents in which the motion 31 
of machinery or haulage equipment caused the fall either directly or by knocking out support; 32 
such falls are classified as machinery or haulage, whichever is appropriate (MSHA Web page 33 
definition).  34 

Powered haulage accidents are related to the motion of the powered haulage equipment such as 35 
conveyors, front-end loaders, forklifts, shuttle cars, railroad cars, and personnel carriers. 36 

Handling Material accident is related to handling packaged or loose material while lifting, 37 
pulling, pushing, or shoveling. 38 
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Ignition or explosion of gas or dust is primarily associated with underground mining but can 1 
occur at surface mines. Underground mines have an increased potential for the build-up of gases 2 
or dusts that can ignite and potentially result in an explosion. 3 

Machinery accidents are related to the motion of the machinery. This includes electric and air-4 
powered tools, drills, tuggers, winches and other mining machinery. 5 

Slip or fall accidents can be a result of a person getting on or off machinery, occur while 6 
servicing or repairing equipment. These accidents occur at both underground and surface mining; 7 
however, they appear to be more prevalent at surface mines. 8 

3.20.11 Occupation Health and Safety Statistics 9 

MSHA requires mine owners to report all fatal and non-fatal injuries as OSHA does for all other 10 
industries.  Figures 3.20-1 through 3.20-4 summarize the fatal and non-fatal injuries by coal 11 
region as reported by MSHA in the Mine Injury and Worktime Quarterly 2006 - 2009. 12 
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Figure 3.20-1 Annual Number of Fatal Injuries for All Coal Regions per Year 1 
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 2 

Figure 3.20-2 Annual Number of Non-Fatal Injuries for All Coal Regions per Year 3 
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Comparison of Fatal and Non-Fatal Injuries for Underground versus Surface Coal Mining per 1 
Year:  Figures 3.20-1 and 3.20-2 present the average number of annual fatal and non-fatal 2 
injuries, respectively by region and type of mining, averaged for 2006 through 2009.  3 
Examination of these figures indicate that underground coal mining accounts for more than twice 4 
as many fatalities, and about four times the number of non-fatal injuries than occur in surface 5 
coal mines. In addition, mining in the Appalachian Basin has higher fatal and non-fatal injuries 6 
than any other coal mining region. 7 

Figure 3.20-3 Annual Rate of Fatal Injuries for All Coal Regions per Coal Production 8 
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Figure 3.20-4 Annual Rate of Non-Fatal Injuries for All Coal Regions per Coal 1 
Production 2 
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 3 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 4 

Comparison of Fatal and Non-Fatal Injury Rate for Underground versus Surface Coal Mining per 5 
Coal Production:  Figures 3.20-3 and 3.20-4 present the average rate of annual fatal and non-fatal 6 
injuries per 1,000,000 short tons of coal produced, respectively by type of mining, averaged for 7 
2006 through 2009.  Figure 3.20-3 indicates that highest rate of annual fatalities occurs at surface 8 
coal mines in the Northwest region, which is almost four times the rate of fatalities of any other 9 
coal mining region.  Figure 3.20-4 indicates that highest number of non-fatal injuries occurs at 10 
underground coal mines in the Other Western mines, which is almost twice that of any other 11 
underground coal mining region. 12 

Discussion of Abnormally High Fatalities and Non-Fatal Injury Rate in Western Coal Mining 13 
Regions:  The spike in the rate of fatal and non-fatal injuries in The Northwest and Other 14 
Western Coal Regions (Figures 3.20-3 and 3.20-4) respectively, can be explained by the 15 
decreased amount of coal production compared to the Appalachian Coal Region. 16 

Top Five MSHA Accident/Injury Classification for Coal Mines:  Table 3.20-2 presents non-fatal 17 
injuries by type, from 2003 through 2007.  Based on examination of the data, injuries incurred 18 
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while handling materials outnumber other major classes of injury. This class of injury includes 1 
overexertion and often involves the Back (Coleman et al., 2010). 2 

Table 3.20-2 Top Five MSHA Accident/Injury Classification for Coal Mines 3 

Underground Handling Material 4,568               29.3%

Machinery 2,361               15.2%

Slip or Fall 2,181               14.0%

Fall of Roof 1,774               11.4%

Powered Haulage 1,682               10.8%

Other 3,017               19.4%

Total 15,583            100.0%

Surface Handling Material 1,945               29.8%

Slip or Fall 1,815               27.8%

Machinery 789                  12.1%

Hand Tools 771                  11.8%

Powered Haulage 714                  10.9%

Other 499                  7.6%

Total 6,533               100.0%

Top Five MSHA Accident/Injury Classification for Coal 

Mines (2003-2007)

 4 
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3.20.12 Appalachian Basin 1 

3.20.12.1 Regional Occupational Health and Safety 2 

Table 3.20-3 Appalachian Basin Underground Mine Fatal and Non-Fatal Injuries by 3 
State (per 1,000,000 short tons of Coal Produced) 4 

Appalachian

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Alabama 2 1 1 1 1.25 178 180 192 166 179.00

Kentucky-East 8 0 1 1 2.44 454 380 348 353 383.83

Maryland 1 0 0 0 0.25 3 13 10 0 6.50

Ohio 0 0 0 0 0.00 57 75 65 61 64.50

Pennsylvania-Anthracite 1 0 1 0 0.50 3 3 12 7 6.25

Pennsylvania-Bituminous 0 1 3 1 1.25 231 315 254 265 266.25

Tennessee 0 0 0 1 0.25 28 18 12 29 21.75

Virginia 1 0 2 1 1.00 136 130 106 113 121.25

West Virginia 21 8 5 1 8.75 806 735 808 637 746.50

Total 34 10 13 6 15.69 1896 1849 1807 1631 1795.83

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 
 7 
As shown in Table 3.20-3, West Virginia has a higher than average fatality rate. It should be 8 
noted that the Sago mine disaster in 2006 resulted in 12 fatalities which resulted in an uptick in 9 
the 2006 data. Since the Sago mining disaster in 2006, the fatality rate of West Virginia has 10 
declined and is more in line with other states in the region. As stated previously, the MINER Act 11 
was passed in 2006 by Congress (see section 3.20). 12 

 13 
Table 3.20-4 Appalachian Basin Surface Mine Fatal and Non-Fatal Injuries by State 14 

(Per 1,000,000 short tons of Coal Produced) 15 

Appalachian

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Alabama 0 1 1 2 1.00 40 31 37 45 38.25

Kentucky-East 2 1 3 2 2.11 86 86 96 100 92.14

Maryland 0 2 0 0 0.50 4 3 6 5 4.50

Ohio 0 0 0 0 0.00 21 18 24 33 24.00

Pennsylvania-Anthracite 0 0 0 0 0.00 21 17 19 27 21.00

Pennsylvania-Bituminous 0 0 0 0 0.00 29 34 35 23 30.25

Tennessee 0 0 0 0 0.00 8 17 6 10 10.25

Virginia 0 0 0 0 0.00 40 37 30 36 35.75

West Virginia 1 0 3 2 1.50 189 176 202 143 177.50

Total 3 4 7 6 5.11 438 419 455 422 433.64

Surface Mine

Number of Fatalities Number of Non-Fatal

 16 
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(USDOL, 2006, 2007, 2008, 2009) 1 

As represented in table 3.20-4, the states are generally consistent with the average number of 2 
fatalities in surface mining. West Virginia has the highest number of non-fatal injuries and those 3 
injuries have generally trended downward since 2006.  4 

Figure 3.20-5 Appalachian Basin Mining Related Illnesses (NIOSH 2006-2008 Mining 5 
Data) 6 
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 7 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 8 

Figure 3.20-5 shows the highest health effects in the area of Trauma and Other effects (see 9 
section 3.20.9, MSHA Illness Definition) for underground mining. This is consistent with 10 
repeated noise that is typically higher in underground mining (see section 3.20.7, Physical 11 
Hazards) and Other effects including all tumors and cancers again typically resulting from 12 
respiratory health effects of underground mining and. Additionally, the representation of higher 13 
health effects for underground miners vs. surface miners may be due to the higher number of 14 
miners employed by underground mines.  15 
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3.20.13 Colorado Plateau 1 

3.20.13.1 Regional Occupational Health and Safety 2 

Table 3.20-5 Colorado Plateau Underground Mine Fatal and Non-Fatal Injuries by State 3 

(Per 1,000,000 short tons of Coal Produced)  4 

Colorado

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Arizona 0 0 0 0 0.00 0 0 0 0 0.00

Colorado 0 1 0 0 0.25 80 77 93 87 84.25

New Mexico 0 1 0 0 0.25 12 7 16 8 10.75

Utah 1 9 0 0 2.50 61 71 38 41 52.75

Total 1 11 0 0 3.00 153 155 147 136 147.75

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 

Utah has a higher incident of fatalities than other underground mining states in the Colorado 7 
Plateau. As shown in Table 3.20-5, Utah underground mining had a high number of fatalities in 8 
2007 which was the result of the Crandall Canyon disaster; however, Utah is similar to other 9 
states in this region for number of fatalities for the other years reported. The number of non-fatal 10 
injuries is much higher for Utah and Colorado. There are no underground coal mines currently in 11 
production in Arizona. 12 

Table 3.20-6 Colorado Plateau Surface Mine Fatal and Non-Fatal Injuries by State 13 

(Per 1,000,000 short tons of Coal Produced) 14 

Colorado

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Arizona 1 0 0 0 0.25 9 5 4 0 4.50

Colorado 0 0 0 0 0.00 3 2 6 6 4.25

New Mexico 0 0 0 0 0.00 14 13 15 10 13.00

Utah 0 0 0 0 0.00 0 0 0 0 0.00

Total 1 0 0 0 0.25 26 20 25 16 21.75

Surface Mine

Number of Fatalities Number of Non-Fatal

 15 
(USDOL, 2006, 2007, 2008, 2009) 16 

As shown in Table 3.20-6, the number of fatalities in surface mines is consistent among states in 17 
this region. New Mexico has a relatively higher number of non-fatal injuries. 18 
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Figure 3.20-6 Colorado Plateau Mining Related Illnesses (NIOSH 2006-2008 Mining 1 
Data) 2 
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 3 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 4 

Figure 3.20-6 shows the highest health effects in the area of Trauma and Other effects (see 5 
section 3.20.9, MSHA Illness Definitions) for underground mining. This is consistent with 6 
repeated noise (see section 3.20.7, Physical Hazards) that is typically higher in underground 7 
mining and other effects including all tumors and cancers again typically resulting from 8 
underground mining. Additionally, the representation of higher health effects for underground 9 
miners compared to surface miners may be due to the higher number of miners employed by 10 
underground mines.  11 
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3.20.14 Gulf Region 1 

3.20.14.1 Regional Occupational Health and Safety 2 

Table 3.20-7 Gulf Region Underground Mine Fatal and Non-Fatal Injuries by State 3 

(Per 1,000,000 short tons of Coal Produced) 4 

Gulf

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Louisiana 0 0 0 0 0.00 0 0 0 0 0.00

Mississippi 0 0 0 0 0.00 0 0 0 0 0.00

Texas 0 0 0 0 0.00 0 0 0 0 0.00

Total 0 0 0 0 0.00 0 0 0 0 0.00

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 

There are no active underground coal mines in this region. 7 

Table 3.20-8 Gulf Region Surface Mine Fatal and Non-Fatal Injuries by State 8 

(Per 1,000,000 short tons of Coal Produced) 9 

Gulf

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Louisiana 1 0 0 1 0.50 1 5 3 4 3.25

Mississippi 0 0 0 0 0.00 0 2 1 0 0.75

Texas 0 1 1 0 0.50 30 21 33 31 28.75

Total 1 1 1 1 1.00 31 28 37 35 32.75

Surface Mine

Number of Fatalities Number of Non-Fatal

 10 
(USDOL, 2006, 2007, 2008, 2009) 11 

According to Table 3.20-8, fatal injuries are consistent among states in this region and non-fatal 12 
injuries are highest in Texas and have been consistent over the past four years. 13 
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Figure 3.20-7 Gulf Region Mining Related Illnesses (NIOSH 2006-2008 Mining Data) 1 
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 2 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 3 

There is no active underground coal mining in the Gulf Region. The Physical health effects 4 
typically include temperature extremes, exposure such as heatstroke (see section 3.20.9, MSHA 5 
Illness Definitions). It would be expected that these types of exposures would be higher for 6 
surface mining.  7 
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3.20.15 Illinois Basin 1 

3.20.15.1 Regional Occupational Health and Safety 2 

Table 3.20-9 Illinois Basin Underground Mine Fatal and Non-Fatal Injuries by State 3 

(Per 1,000,000 short tons of Coal Produced)  4 

Illinois

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Illinois 0 0 1 2 0.75 224 199 182 174 194.75

Indiana 0 3 1 0 1.00 50 42 65 65 55.50

Iowa 0 0 0 0 0.00 0 0 0 0 0.00

Kentucky-West 4 0 0 0 1.14 245 204 188 190 206.68

Total 4 3 2 2 2.89 519 445 435 429 456.93

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 

Kentucky-West has the greatest number of non-fatal injuries and fatal injuries are consistent 7 
among states for underground mining in the Illinois Basin as represented in Table 3.20-9.  8 

Table 3.20-10 Illinois Basin Surface Mine Fatal and Non-Fatal Injuries by State 9 

(Per 1,000,000 short tons of Coal Produced)  10 

Illinois

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Illinois 0 0 0 0 0.00 3 5 3 5 4.00

Indiana 0 0 0 0 0.00 22 33 21 28 26.00

Iowa 0 0 0 0 0.00 0 0 0 0 0.00

Kentucky-West 1 1 2 1 1.14 47 47 51 54 49.61

Total 1 1 2 1 1.14 72 85 75 87 79.61

Surface Mine

Number of Fatalities Number of Non-Fatal

 11 
(USDOL, 2006, 2007, 2008, 2009) 12 

Fatal injuries in the Illinois basin are consistent among states in that basin. Kentucky-West has 13 
the greatest number of non-fatal injuries for surface mining in the Illinois Basin with non-fatal 14 
injuries being consistent with a slight upward trend as represented in Table 3.20-10.  15 
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Figure 3.20-8 Illinois Basin Mining Related Illnesses (NIOSH 2006-2008 Mining Data) 1 
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 2 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 3 

Figure 3.20-8 shows the highest health effects in the area of Trauma and Other effects see 4 
section 3.20.9, MSHA Illness Definition) for underground mining. This is consistent with 5 
repeated noise (see section 3.20.7, Physical Hazards) that is typically higher in underground 6 
mining and other effects including all tumors and cancers again typically resulting from 7 
underground mining. Additionally, the representation of higher health effects for underground 8 
miners compared to surface miners may be due to the higher number of miners employed by 9 
underground mines.  10 
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3.20.16 Northern Rocky Mountains and Great Plains 1 

3.20.16.1 Regional Occupational Health and Safety 2 

Table 3.20-11 Northern Rocky Mountains and Great Plains Underground Mine Fatal and 3 
Non-Fatal Injuries by State (per 1,000,000 short tons of Coal Produced) 4 

N. Rocky and Great Plains

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Montana 0 0 0 0 0.00 0 0 0 14 3.50

North Dakota 0 0 0 0 0.00 0 0 0 0 0.00

Wyoming 0 0 0 0 0.00 13 12 7 6 9.50

Total 0 0 0 0 0.00 13 12 7 20 13.00

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 
 7 
As represented in Table 3.20-11, fatal and non-fatal injuries are consistent among states with 8 
underground mining in this region with no active underground mining in North Dakota. 9 

 10 
Table 3.20-12: Northern Rocky Mountains and Great Plains Surfaced Mine Fatal and 11 

Non-Fatal Injuries by State (per 1,000,000 short tons of Coal Produced) 12 

N. Rocky and Great Plains

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Montana 1 0 0 0 0.25 19 18 15 10 15.50

North Dakota 0 0 0 0 0.00 1 5 10 8 6.00

Wyoming 0 0 1 0 0.25 80 81 55 60 69.00

Total 1 0 1 0 0.50 100 104 80 78 90.50

Surface Mine

Number of Fatalities Number of Non-Fatal

 13 
(USDOL, 2006, 2007, 2008, 2009) 14 
 15 
As represented in Table 3.20-12, fatalities among states with surface mining in this region are 16 
consistent and Wyoming is higher for non-fatal injuries. 17 
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Figure 3.20-9 Northern Rocky Mountains and Great Plains Coal Related Illnesses 1 
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 2 

(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 3 

Based on the significantly higher amount of production in Wyoming as well as the Wyoming 4 
mines being predominantly surface, the spike in surface mining for trauma could be attributed to 5 
the minimal number of injuries in other states with less coal mine production. 6 
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3.20.17 Northwest 1 

3.20.17.1 Regional Occupational Health and Safety 2 

Table 3.20-13 Northwest Underground Mine Fatal and Non-Fatal Injuries by State 3 

(Per 1,000,000 short tons of Coal Produced) 4 

Northwest

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Alaska 0 0 0 0 0.00 0 0 0 0 0.00

Washington 0 0 0 0 0.00 0 0 0 0 0.00

Total 0 0 0 0 0.00 0 0 0 0 0.00

Underground Mine

Number of Fatalities Number of Non-Fatal

5 
(USDOL, 2006, 2007, 2008, 2009) 6 

 7 
Table 3.20-14 Northwest Surface Mine Fatal and Non-Fatal Injuries by State 8 

(Per 1,000,000 short tons of Coal Produced) 9 

Northwest

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Alaska 0 1 0 0 0.25 0 20 0 2 5.50

Washington 0 0 0 0 0.00 24 1 0 0 6.25

Total 0 1 0 0 0.25 24 21 0 2 11.75

Surface Mine

Number of Fatalities Number of Non-Fatal

(10 
USDOL, 2006, 2007, 2008, 2009) 11 

As shown in Table 3.20-13 and 3.20-14, Alaska has had one fatality associated with surface 12 
mining, during the last four years. Based on the Western Region, Office of Surface Mining WEB 13 
page (last updated 2/18/2010), the two (2) permitted surface mines in Washington State are not 14 
actively producing coal. The John Henry mine ceased production in 1999 and the Centralia mine 15 
in 2006. . 16 
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Figure 3.20-10 Northwest Coal Related Illnesses (NIOSH 2006-2008 Mining Data) 1 
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(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 3 

The illness rate of surface mines, associated with trauma is high on average relative to cases per 4 
year. The high illness rate relative to other coal regions of the U.S. may be due to the small 5 
number of mines in the Northwest Coal region. There are no active underground coal mines in 6 
this region. 7 
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3.20.18 Other Western Interior 1 

3.20.18.1 Regional Occupational Health and Safety 2 

Table 3.20-15 Other Western Underground Mine Fatal and Non-Fatal Injuries by State 3 

(Per 1,000,000 short tons of Coal Produced)  4 

Other Western

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Arkansas 0 0 0 0 0.00 1 10 23 0 8.50

Iowa 0 0 0 0 0.00 0 0 0 0 0.00

Kansas 0 0 0 0 0.00 0 0 0 0 0.00

Missouri 0 0 0 0 0.00 0 0 0 0 0.00

Oklahoma 0 0 0 0 0.00 7 15 3 2 6.75

Total 0 0 0 0 0.00 8 25 26 2 15.25

Underground Mine

Number of Fatalities Number of Non-Fatal

 5 
(USDOL, 2006, 2007, 2008, 2009) 6 

As shown in Table 3.20-15 both fatal and non-fatal injuries are consistent for states with active 7 
underground mining in the Other Western Interior. Iowa, Kansas, and Missouri have no active 8 
underground coal mining. 9 

Table 3.20-16 Other Western Surface Mine Fatal and Non-Fatal Injuries by State 10 

(Per 1,000,000 short tons of Coal Produced)  11 

Other Western

Coal Region States

2006 2007 2008 2009 Avg 2006 2007 2008 2009 Avg

Arkansas 0 0 0 0 0.00 0 0 0 0 0.00

Iowa 0 0 0 0 0.00 0 0 0 0 0.00

Kansas 0 0 0 0 0.00 3 0 1 0 1.00

Missouri 0 0 0 0 0.00 0 0 0 0 0.00

Oklahoma 0 1 0 0 0.25 7 6 13 2 7.00

Total 0 1 0 0 0.25 10 6 14 2 8.00

Surface Mine

Number of Fatalities Number of Non-Fatal

(12 
USDOL, 2006, 2007, 2008, 2009) 13 

There is no active surface mining in Iowa.  All other states in the Other Western Interior coal 14 
region are consistent for fatal and non-fatal injuries for surface mining. 15 
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Figure 3.20-11 Other Western Coal Related Illnesses (NIOSH 2006-2008 Mining Data) 1 
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(Centers for Disease Control and Prevention [CDC] 2006, 2007, 2008) 3 

Typical of underground mining is Trauma (see section 3.20.9, MSHA Illness Definition) from 4 
repeated noise (see section 3.20.7, Physical Hazards).  5 

Deleted: Table

Deleted: 27



Table G-2 Federally Protected Species Reported for the 193 Coal Counties with Active Mines 

Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Amphibians Anaxyrus (Bufo) houstonensis Houston toad LE 

Amphibians Bufo boreas boreas 
Boreal Western Toad (S. Rocky Mtn. 
Population) 

C 

Amphibians Necturus alabamensis Black Warrior Waterdog C 

Amphibians Plethodon neomexicanus Jemez Mountains salamander C 

Amphibians Plethodon nettingi Cheat Mountain salamander LT 

Amphibians Rana (Lithobates) chiricahuensis Chiricahua Leopard Frog LT 

Birds Anthus spragueii Sprague's Pipit C 

Birds Aquila chrysaetos Golden Eagle BGEPA 

Birds Brachyramphus brevirostris Kittliz's murrelet  C 

Birds Centrocercus urophasianus Greater Sage Grouse  C 

Birds Charadrius melodus Piping Plover LT 

Birds Charadrius montanus Mountain Plover  PT 

Birds Coccyzus americanus Yellow-billed Cuckoo C 

Birds Empidonax traillii extimus Southwestern Willow Flycatcher  LE 

Birds Falco femoralis septentrionalis Northern Aplomado falcon  LE 

Birds Falco peregrinus anatum American Peregrine Falcon DL 

Birds Falco peregrinus tundrius Arctic Peregrine Falcon DL 

Birds Gavia adamsii Yellow-billed loon C 

Birds Grus americana Whooping Crane LE 

Birds Haliaeetus leucocephalus Bald Eagle BGEPA 

Birds Mycteria americana Wood Stork LE 

Birds Numenius borealis Eskimo Curlew  LE 

Birds Picoides borealis Red-cockaded Woodpecker LE 

Birds Sterna antillarum athalassos Interior Least Tern LE 

Birds Sterna (Sternula) antillarum Least Tern LE 

Birds Strix occidentalis lucida Mexican Spotted Owl LT 

Crustaceans Lirceus usdagalun  Lee County Cave Isopod  LE 

Fish Acipenser medirostris Green Sturgeon LT 

Fish Acipenser oxyrinchus desotoi Gulf Sturgeon LT 

Fish Crystallaria cincotta Diamond darter  C 

Fish Cyprinella caerulea Blue Shiner LT 

Fish Erimonax monachus Spotfin Chub LT 

Fish Erimystax cahni Slender Chub LT 

Fish Etheostoma chermocki Vermilion Darter LE 

Fish Etheostoma cragini Arkansas Darter C 

Fish Etheostoma nuchale Watercress Darter LE 

Fish Etheostoma phytophilum Rush Darter C 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Fish Etheostoma sagitta Arrow Darter C 

Fish Etheostoma susanae Cumberland Darter C 

Fish Gila cypha Humpback Chub LE 

Fish Gila elegans Bonytail LE 

Fish Notropis albizonatus Palezone Shiner LE 

Fish Notropis buccula Smalleye shiner C 

Fish Notropis cahabae Cahaba Shiner LE 

Fish Notropis girardi Arkansas River Shiner LT 

Fish Notropis oxyrhynchus Sharpnose shiner C 

Fish Noturus flavipinnis Yellowfin Madtom LT 

Fish Noturus placidus Neosho madtom  LT 

Fish Oncorhynchus gilae apache Apache Trout LT 

Fish Percina aurolineata Goldline Darter LT 

Fish Percina aurora Pearl darter  C 

Fish Percina pantherina Leopard Darter LT 

Fish 
Phoxinus (Chrosomus) 

cumberlandensis 
Blackside Dace LT 

Fish Ptychocheilus lucius Colorado Pikeminnow LE 

Fish Scaphirhynchus suttkusi Alabama Sturgeon LE 

Fish Thymallus arcticus Arctic Grayling C 

Fish Tiaroga cobitis Loach Minnow LT 

Fish Xyrauchen texanus Razorback Sucker LE 

Fish  Scaphirhynchus albus Pallid sturgeon  LE 

Insects Boloria improba acrocnema Uncompahgre fritillary butterfly LE 

Insects Hesperia dacotae Dakota Skipper  C 

Insects Neonympha mitchellii Mitchell's Satyr LE 

Insects Nicrophorus americanus American Burying Beetle LE 

Insects Pseudanophthalmus frigidus Icebox Cave Beetle C 

Insects Somatochlora hineana Hine's Emerald LE 

Mammals 
Herpailurus (Puma) 

yagouaroundi cacomitli 
Gulf Coast jaguarundi  LE 

Mammals Bison bison athabascae Wood Bison LE 

Mammals Canis lupus Gray wolf  LE 

Mammals Canis rufus Red wolf LE 

Mammals 
Corynorhinus (=Plecotus) 

townsendii virginianus 
Virginia big-eared bat  LE 

Mammals Cynomys gunnisoni Gunnison's Prairie Dog C 

Mammals Cynomys parvidens Utah Prairie Dog LT 

Mammals Leopardus pardalis Ocelot LE 

Mammals Lynx canadensis Canada Lynx  LT 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Mammals Mustela nigripes Black-footed Ferret LE 

Mammals Myotis grisescens Gray Bat LE 

Mammals Myotis sodalis  Indiana Bat  LE 

Mammals Ursus americanus American Black Bear 
LT in SE 
Region 

Mammals Ursus americanus luteolus Louisiana black bear LT 

Mammals Ursus arctos Grizzly Bear  LT 

Mammals Zapus hudsonius preblei Preble's Meadow Jumping Mouse LT 

Mollusks Alasmidonta atropurpurea Cumberland Elktoe LE 

Mollusks Arkansia wheeleri Ouachita Rock Pocketbook LE 

Mollusks Athearnia anthonyi Anthony Riversnail LE 

Mollusks Cumberlandia monodonta Spectaclecase C 

Mollusks Cyprogenia stegaria Fanshell  LE 

Mollusks Dromus dromas Dromedary Pearlymussel LE 

Mollusks Epioblasma brevidens Cumberlandian Combshell LE 

Mollusks Epioblasma capsaeformis  Oyster Mussel LE 

Mollusks Epioblasma florentina florentina Yellow Blossom (pearlymussel) LE 

Mollusks Epioblasma florentina walkeri  Tan Riffleshell  LE 

Mollusks Epioblasma metastriata Upland Combshell LE 

Mollusks 
Epioblasma obliquata 

perobliqua 
Purple Cat's Paw Pearlymussel LE 

Mollusks Epioblasma othcaloogensis Southern Acornshell LE 

Mollusks Epioblasma torulosa rangiana Northern Riffleshell LE 

Mollusks Epioblasma torulosa torulosa Tubercled Blossom LE 

Mollusks Fusconaia cor Shiny Pigtoe LE 

Mollusks Fusconaia cuneolus  Fine-rayed Pigtoe  LE 

Mollusks Fusconaia escambia Narrow Pigtoe C 

Mollusks Fusconaia rotulata Round Ebonyshell C 

Mollusks Hamiota altilis Finelined Pocketbook LT 

Mollusks Hamiota perovalis Orangenacre Mucket LT 

Mollusks Hemistena lata Cracking pearlymussel LE 

Mollusks Lampsilis abrupta Pink Mucket LE 

Mollusks Lampsilis rafinesqueana Neosho Mucket  C 

Mollusks Lampsilis virescens Alabama Lamp Pearly Mussel LE 

Mollusks Lemiox rimosus  Birdswing Pearlymussel LE 

Mollusks Leptodea leptodon Scaleshell LE 

Mollusks Leptoxis ampla Round Rocksnail LT 

Mollusks Leptoxis plicata Plicate Rocksnail LE 

Mollusks Leptoxis taeniata Painted Rocksnail LT 

Mollusks Lepyrium showalteri Flat Pebblesnail LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Mollusks Lexingtonia dolabelloides Slabside pearlymussel C 

Mollusks Lioplax cyclostomaformis Cylindrical Lioplax LE 

Mollusks Margaritifera marrianae Alabama Pearlshell C 

Mollusks Medionidus acutissimus Alabama Moccasinshell LT 

Mollusks Medionidus parvulus Coosa Moccasinshell LE 

Mollusks Obovaria retusa Ring Pink LE 

Mollusks Pegias fabula Littlewing Pearlymussel LE 

Mollusks Plethobasus cicatricosus White wartyback LE 

Mollusks Plethobasus cooperianus Orange-foot Pimpleback LE 

Mollusks Plethobasus cyphyus Sheepnose Mussel C 

Mollusks Pleurobema clava Clubshell LE 

Mollusks Pleurobema decisum Southern Clubshell LE 

Mollusks Pleurobema furvum Dark Pigtoe  LE 

Mollusks Pleurobema georgianum Southern Pigtoe LE 

Mollusks Pleurobema perovatum Ovate Clubshell LE 

Mollusks Pleurobema plenum Rough Pigtoe LE 

Mollusks Pleurobema rubellum Dark Pigtoe LE 

Mollusks Pleurobema taitianum Heavy Pigtoe LE 

Mollusks Pleurocera foremani Rough Hornsnail PE 

Mollusks Pleuronaia dolabelloides Slabside Pearlymussel C 

Mollusks Pluerobema clava Clubshell Mussel LE 

Mollusks Potamilus capax Fat Pocketbook LE 

Mollusks Potamilus inflatus Alabama Heelsplitter LT 

Mollusks Ptychobranchus foremanianus Rayed Kidneyshell LE 

Mollusks Ptychobranchus greenii Triangular Kidneyshell LE 

Mollusks Ptychobranchus subtentum Fluted Kidneyshell C 

Mollusks Quadrula cylindrica cylindrica Rabbitsfoot C 

Mollusks Quadrula cylindrica strigillata Rough Rabbitsfoot LE 

Mollusks Quadrula fragosa Winged Mapleleaf LE 

Mollusks Quadrula intermedia Cumberland Monkeyface LE 

Mollusks Quadrula sparsa  Appalachian Monkeyface  LE 

Mollusks Quadrula stapes Stirrupshell LE 

Mollusks Toxolasma cylindrellus Pale Lilliput LE 

Mollusks Triodopsis platysayoides Flat-spired three-toothed Snail  LT 

Mollusks Tulotoma magnifica Tulotoma Snail LE 

Mollusks Villosa fabalis Rayed Bean Mussel C 

Mollusks Villosa perpurpurea  Purple Bean  LE 

Mollusks Villosa trabalis Cumberland Bean  LE 

Reptiles Glyptemys muhlenbergii Bog Turtle LT 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Reptiles Nerodia erythrogaster neglecta Copperbelly Water Snake LT 

Reptiles Pituophis ruthveni Louisiana pine snake C 

Reptiles Sistrurus catenatus Eastern massasauga C 

Reptiles Sternotherus depressus Flattened Musk Turtle LT 

Vascular 
Plants 

Abronia macrocarpa Large-fruited sand-verbena LE 

Vascular 
Plants 

Apios priceana Price's Potato-bean LT 

Vascular 
Plants 

Arabis georgiana Georgia Rock-cress C 

Vascular 
Plants 

Arabis serotina Shale barren rock-cress  LE 

Vascular 
Plants 

Asclepias meadii Mead's milkweed LT 

Vascular 
Plants 

Asplenium scolopendrium var. 

americanum 
American Hart's-tongue Fern LT 

Vascular 
Plants 

Astragalus montii Heliotrope Milkvetch LT 

Vascular 
Plants 

Clematis morefieldii Morefield's Leather-flower LE 

Vascular 
Plants 

Conradina verticillata Cumberland Rosemary LT 

Vascular 
Plants 

Cycladenia humilis var jonesii Jones Cycladenia LT 

Vascular 
Plants 

Dalea foliosa Leafy Prairie Clover LE 

Vascular 
Plants 

Erigeron maguirei Maguire Daisy  LT 

Vascular 
Plants 

Eriogonum pelinophilum clay-loving wild buckwheat LE 

Vascular 
Plants 

Geocarpon minimum Earth fruit (Tinytim) LT 

Vascular 
Plants 

Hibiscus dasycalyx Neches River rose-mallow C 

Vascular 
Plants 

Hoffmannseggia tenella Slender Rush-pea LE 

Vascular 
Plants 

Isotria medeoloides  Small Whorled Pogonia  LT 

Vascular 
Plants 

Leavenworthia exigua laciniata Kentucky glade cress  C 

Vascular 
Plants 

Lesquerella lyrata Lyrate Bladderpod LT 

Vascular 
Plants 

Marshallia mohrii Mohr's Barbara's Buttons LT 

Vascular 
Plants 

Minuartia cumberlandensis Cumberland Sandwort LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Vascular 
Plants 

Pediocactus despainii San Rafael Cactus  LE 

Vascular 
Plants 

Pediocactus winkleri Winkler Pincushion Cactus LT 

Vascular 
Plants 

Penstemon haydenii Blowout Penstemon LE 

Vascular 
Plants 

Phacelia argillacea Clay Phacelia  LE 

Vascular 
Plants 

Platanthera integrilabia White Fringeless Orchid C 

Vascular 
Plants 

Platanthera leucophaea Eastern prairie fringed orchid LT 

Vascular 
Plants 

Platanthera praeclara Western Prairie Fringed Orchid LT 

Vascular 
Plants 

Ptilimnium nodosum Harperella LE 

Vascular 
Plants 

Sagittaria secundifolia Kral's water-plantain  LT 

Vascular 
Plants 

Sarracenia oreophila Green Pitcher Plant LE 

Vascular 
Plants 

Schoenocrambe barnebyi Barneby Reed-mustard  LE 

Vascular 
Plants 

Scirpus ancistrochaetus Northeastern Bulrush LE 

Vascular 
Plants 

Sclerocactus glaucus Colorado hookless cactus LT 

Vascular 
Plants 

Sclerocactus wetlandicus Uinta Basin Hookless Cactus LT 

Vascular 
Plants 

Sclerocactus wrightiae Wright Fishhook Cactus  LE 

Vascular 
Plants 

Spigelia gentianoides var. 

alabamensis 
Gentian Pinkroot LE 

Vascular 
Plants 

Spiraea virginiana Virginia Spiraea LT 

Vascular 
Plants 

Spiranthes diluvialis Ute Ladies' Tresses LT 

Vascular 
Plants 

Spiranthes parksii Navasota ladies'-tresses LE 

Vascular 
Plants 

Symphyotrichum georgianum Georgia Aster C 

Vascular 
Plants 

Thelypteris burksiorum Alabama Streak-sorus Fern LT 

Vascular 
Plants 

Townsendia aprica Last Chance Townsendia  LT 

Vascular 
Plants 

Trifolium stoloniferum Running Buffalo Clover LE 

Vascular Xyris tennesseensis Tennessee Yellow-eyed Grass LE 



Taxonomic 
Group 

Scientific Name Common Name Federal Status 

Plants 

Sources:  USFWS and State Heritage Programs  
Federal Status Codes:  LE=Listed Endangered; LT=Listed Threatened; C=Candidate; DL=Delisted; BGEPA=Bald and 
Golden Eagle Protection Act 





 

Table G-3:  Summary of Federally Listed Species Summed by State for 193 Counties with Active Coal Mining 

Basin State 

Number 
of 

Counties 
in Study 

Area 

Total Listed 
Species 

inactive Coal 
Counties in 

State 

A
m

p
h

ib
ia

n
 

S
p

ec
ie

s 

B
ir

d
 

S
p

ec
ie

s 

C
ru

st
a
ce

a
n

 
S

p
ec

ie
s 

F
is

h
 S

p
ec

ie
s 

In
se

ct
 

S
p

ec
ie

s 

M
a
m

m
a
l 

S
p

ec
ie

s 

M
o
ll

u
sk

 
S

p
ec

ie
s 

R
ep

ti
le

 
S

p
ec

ie
s 

P
la

n
t 

S
p

ec
ie

s 

Appalachian Basin AL 11 81 1 3 0 9 2 2 48 1 15 

  KY 21 19 0 2 0 2 1 3 7 0 4 

  MD 2 3 0 1 0 0 0 1 0 0 1 

  OH 16 12 0 1 0 0 1 1 7 1 1 

  PA 28 16 0 1 0 0 0 1 9 2 3 

  TN 4 37 0 1 0 7 0 2 22 0 5 

  VA 6 30 0 1 1 3 0 3 19 0 3 

  WV 26 15 1 0 0 1 0 2 7 0 4 

Colorado Plateau AZ 1 8 1 5 0 2 0 0 0 0 0 

  CO 7 17 0 7 0 4 1 3 0 0 3 

  NM 2 3 1 2 0 0 0 0 0 0 0 

  UT 3 22 0 3 0 5 0 4 0 0 10 

Gulf Region LA 2 5 0 3 0 0 0 1 0 0 1 

  MS 1 3 0 0 0 1 0 1 1 0 0 

  TX 10 23 1 9 0 2 0 5 0 1 5 

Illinois Basin IL 11 14 0 1 0 1 0 2 7 0 3 

  IN 8 16 0 2 0 0 1 1 10 2 0 

  KY 8 17 0 1 0 0 2 2 11 0 1 

Northern Rocky 
Mountains and Great 
Plains 

CO 5 18 0 9 0 5 0 3 0 0 1 

MT 6 12 0 8 0 2 0 2 0 0 0 

ND 3 6 0 2 0 1 1 2 0 0 0 

WY 5 19 1 10 0 1 0 5 0 0 2 

Northwest AK 1 4 0 2 0 1 0 1 0 0 0 

Other Western Interior 
  
  

AR 1 3 0 2 0 0 1 0 0 0 0 

KS 2 10 0 6 0 0 1 1 1 0 1 

MO 1 0 0 0 0 0 0 0 0 0 0 

OK 5 17 0 5 0 3 1 2 5 0 1 

Sources:  Summarized from data presented in Table G-1.



 

Table G-4:  Summary of Known Causes of Decline for Federally-Listed Species by Coal Region for 193 Counties with 
Active Mines 
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Source (URL) 
Appalachian 
Basin 

Amphibians Necturus alabamensis 
Black Warrior 
Waterdog 

C X X     X     X                         
http://ecos.fws.gov/docs/candforms_pdf/r4/D030_V01.
pdf 

  Amphibians Plethodon nettingi 
Cheat Mountain 
salamander 

LT X   X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Plethodon+nettingi  

  Birds Aquila chrysaetos Golden Eagle BGEPA X   X                                   
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Mycteria americana Wood Stork LE X                   X                   http://www.fws.gov/rcwrecovery/rcw.html  

  Birds Picoides borealis 
Red-cockaded 
Woodpecker 

LE X   X X                                 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Picoides+borealis 

  
Crustacea
ns 

Lirceus usdagalun  

Lee County Cave 
Isopod  

LE    X           X                         
http://www.fws.gov/northeast/virginiafield/pdf/endspec
ies/fact_sheets/lee%20co%20isopod.pdf 

  Fish 
Acipenser oxyrinchus 

desotoi 
Gulf Sturgeon LT X         X           X                 

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Acipenser+oxyrinchus+desotoi 

  Fish Crystallaria cincotta Diamond darter  C    X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Crystallaria+cincotta 

  Fish Cyprinella caerulea Blue Shiner LT X X           X                         http://ecos.fws.gov/docs/life_histories/E05Y.html 

  Fish Erimonax monachus Spotfin Chub LT X X   X       X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Erimonax+monachus 

  Fish Erimystax cahni Slender Chub LT  X X     X     X                         http://ecos.fws.gov/docs/life_histories/E01X.html 

  Fish Etheostoma chermocki Vermilion Darter LE   X           X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Etheostoma+chermocki 

  Fish Etheostoma nuchale Watercress Darter LE X X           X                         http://ecos.fws.gov/docs/life_histories/E00U.html 
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Source (URL) 

Appalachian 
Basin 

Fish Etheostoma phytophilum Rush Darter PE X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Etheostoma+phytophilum 

  Fish Etheostoma sagitta Arrow Darter C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Etheostoma+sagitta  

  Fish Etheostoma susanae Cumberland Darter PE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Etheostoma+susanae 

  Fish Notropis albizonatus Palezone Shiner LE   X     X                               http://ecos.fws.gov/docs/life_histories/E04E.html 

  Fish Notropis cahabae Cahaba Shiner LE   X     X                               http://ecos.fws.gov/docs/life_histories/E04C.html 

  Fish Noturus flavipinnis Yellowfin Madtom LT  X X     X     X                         http://ecos.fws.gov/docs/life_histories/E01Y.html 

  Fish Percina aurolineata Goldline Darter LT X X     X                               http://ecos.fws.gov/docs/life_histories/E05S.html 

  Fish 
Phoxinus (Chrosomus) 

cumberlandensis 
Blackside Dace LT   X     X                               http://ecos.fws.gov/docs/life_histories/E05I.html 

  Fish Scaphirhynchus suttkusi Alabama Sturgeon LE X X       X                             http://ecos.fws.gov/docs/life_histories/E026.html 

  Insects 
Neonympha mitchellii 

mitchellii 
Mitchell's Satyr LE X                                       

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Neonympha+mitchellii+mitchellii 

  Insects Nicrophorus americanus 
American Burying 
Beetle 

LE X   X X     X                           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Nicrophorus+americanus 

  Insects 
Pseudanophthalmus 

frigidus 
Icebox Cave Beetle C X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Pseudanophthalmus+frigidus 

  Insects Somatochlora hineana Hine's Emerald LE X X X         X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Somatochlora+hineana 

  Mammals 
Corynorhinus (=Plecotus) 

townsendii virginianus 
Virginia big-eared bat  LE     X                                   

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Corynorhinus+townsendii+virginianus 
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Source (URL) 

Appalachian 
Basin 

Mammals Myotis grisescens Gray Bat LE     X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+sodalis 

  Mollusks Alasmidonta atropurpurea Cumberland Elktoe LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Alasmidonta+atropurpurea 

  Mollusks Athearnia anthonyi Anthony Riversnail LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Athearnia+anthonyi 

  Mollusks 
Conradilla (Lemiox) 

rimosus 

Birdswing 
Pearlymussel  

LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00I.html 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cumberlandia+monodonta  

  Mollusks Cyprogenia stegaria Fanshell mussel LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cyprogenia+stegaria 

  Mollusks Dromus dromas 
Dromedary 
Pearlymussel 

LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00K.html 

  Mollusks Epioblasma brevidens  

Cumberlandian 
Combshell  

LE  X X   X X   X                           http://ecos.fws.gov/docs/life_histories/F01F.html 

  Mollusks Epioblasma capsaeformis Oyster Mussel LE X X                                     http://ecos.fws.gov/docs/life_histories/F01T.html 

  Mollusks 
Epioblasma florentina 

florentina 

Yellow Blossom 
(pearlymussel) 

LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+florentina+florentina 

  Mollusks 
Epioblasma florentina 

walkeri  
Tan Riffleshell  LE  X X     X     X                         http://ecos.fws.gov/docs/life_histories/F010.html 

  Mollusks Epioblasma metastriata Upland Combshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+metastriata 
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Source (URL) 

Appalachian 
Basin 

Mollusks 
Epioblasma obliquata 

obliquata 

Purple Cat's Paw 
Pearlymussel 

LE X X   X       X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+obliquata+obliquata 

  Mollusks Epioblasma othcaloogensis Southern Acornshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+othcaloogensis 

  Mollusks 
Epioblasma torulosa 

rangiana 
Northern Riffleshell LE X X   X X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+torulosa+rangiana 

  Mollusks 
Epioblasma torulosa 

torulosa 

Tubercled blossom 
(pearlymussel)  

LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+torulosa+torulosa 

  Mollusks Fusconaia cor Shiny Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00Q.html 

  Mollusks Fusconaia cuneolus Fine-rayed Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00O.html 

  Mollusks Fusconaia escambia Narrow Pigtoe C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Fusconaia+escambia 

  Mollusks Fusconaia rotulata Round Ebonyshell C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Fusconaia+rotulata 

  Mollusks Hemistena lata 
Cracking 
pearlymussel 

LE  X X     X                               http://ecos.fws.gov/docs/life_histories/F01X.html 

  Mollusks Lampsilis (Hamiota) altilis Finelined Pocketbook LT X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lampsilis+altilis 

  Mollusks 
Lampsilis (Hamiota) 

perovalis 
Orangenacre Mucket LT X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lampsilis+perovalis 

  Mollusks Lampsilis abrupta Pink Mucket LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00G.html 

  Mollusks Lampsilis virescens 
Alabama Lamp 
Pearly Mussel 

LE X X                                     http://ecos.fws.gov/docs/life_histories/F00A.html 

  Mollusks Leptoxis ampla Round Rocksnail LT X X           X                       X 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Leptoxis+ampla 
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Source (URL) 

Appalachian 
Basin 

Mollusks Leptoxis plicata Plicate Rocksnail LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Leptoxis+plicata 

  Mollusks Leptoxis taeniata Painted Rocksnail LT X X           X                       X 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Leptoxis+ampla 

  Mollusks Lepyrium showalteri Flat Pebblesnail LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lepyrium+showalteri 

  Mollusks Lexingtonia dolabelloides 
Slabside 
Pearlymussel 

C X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lexingtonia+dolabelloides 

  Mollusks Lioplax cyclostomaformis Cylindrical Lioplax LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lioplax+cyclostomaformis 

  Mollusks Margaritifera marrianae Alabama Pearlshell C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Margaritifera+marrianae 

  Mollusks Medionidus acutissimus 
Alabama 
Moccasinshell 

LT X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Medionidus+acutissimus 

  Mollusks Medionidus parvulus Coosa Moccasinshell LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Medionidus+parvulus 

  Mollusks Obovaria retusa Ring Pink LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00S.html 

  Mollusks Pegias fabula 
Littlewing 
Pearlymussel 

LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00L.html 

  Mollusks Plethobasus cicatricosus White wartyback LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00M.html 

  Mollusks Plethobasus cooperianus 
Orange-foot 
Pimpleback 

LE X X   X                                 http://ecos.fws.gov/docs/life_histories/F00R.html 

  Mollusks Plethobasus cyphyus Sheepnose Mussel C X X   X X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Plethobasus+cyphyus 

  Mollusks Pleurobema clava Clubshell LE X X X         X                       X 
http://web4.msue.msu.edu/mnfi/abstracts/zoology/Pleur
obema_clava.pdf 
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Source (URL) 

Appalachian 
Basin 

Mollusks Pleurobema decisum Southern Clubshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Pleurobema+decisum 

  Mollusks Pleurobema fervum Dark Pigtoe LE X                                     X 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=F03A 

  Mollusks Pleurobema georgianum Southern Pigtoe LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Pleurobema+georgianum 

  Mollusks Pleurobema perovatum Ovate Clubshell LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Pleurobema+perovatum 

  Mollusks Pleurobema plenum Rough Pigtoe LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00P.html 

  Mollusks Pleurobema taitianum Heavy Pigtoe LE X X     X                               http://ecos.fws.gov/docs/life_histories/F014.html 

  Mollusks Pluerobema clava Clubshell Mussel LE X X           X                         
http://www.fws.gov/midwest/Endangered/clams/clubs_
fc.html 

  Mollusks Potamilus inflatus Alabama Heelsplitter LT X X           X                         http://ecos.fws.gov/docs/life_histories/F01O.html 

  Mollusks 
Ptychobranchus (greenii) 

foremanianus 
Rayed Kidneyshell LE X X                                     

http://www.georgiawildlife.com/sites/default/files/uplo
ads/legacy_assets/Documents/gnhp/ptychobranchus_for
emanianus.pdf 

  Mollusks Ptychobranchus greenii 
Triangular 
Kidneyshell 

LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptychobranchus+greenii 

  Mollusks Ptychobranchus subtentum Fluted Kidneyshell C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptychobranchus+subtentum 

  Mollusks 
Quadrula cylindrica 

cylindrica 
Rabbitsfoot C X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Quadrula+cylindrica 

  Mollusks 
Quadrula cylindrica 

strigillata 
Rough Rabbitsfoot LE X X   X X     X                         http://ecos.fws.gov/docs/life_histories/F00V.html 

  Mollusks Quadrula intermedia 
Cumberland 
Monkeyface 

LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00E.html 
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Source (URL) 
Appalachian 
Basin 

Mollusks Quadrula sparsa 
Appalachain 
Monkeyface 

LE X X     X                               http://ecos.fws.gov/docs/life_histories/F00D.html 

  Mollusks Quadrula stapes Stirrupshell LE   X X     X                               http://ecos.fws.gov/docs/life_histories/F027.html 

  Mollusks Toxolasma cylindrellus Pale Lilliput LE X X X         X                         http://ecos.fws.gov/docs/life_histories/F00B.html 

  Mollusks Triodopsis platysayoides 
Flat-spired three-
toothed Snail  

LT X X X X X     X X                     X 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Triodopsis+platysayoides 

  Mollusks Tulotoma magnifica 
Alabama Livebearing 
Snail 

LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Tulotoma+magnifica 

  Mollusks Villosa fabalis Rayed Bean Mussel C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Villosa+fabalis 

  Mollusks Villosa perpurpurea  Purple Bean  LE  X X   X X   X                           http://ecos.fws.gov/docs/life_histories/F001.html 

  Mollusks Villosa trabalis Cumberland Bean  LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F000.html 

  Reptiles 
Clemmys (Glyptemys) 

muhlenbergii 
Bog Turtle LT X         X                             

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Clemmys+muhlenbergii 

  Reptiles Sistrurus catenatus Eastern massasauga C X                                       
http://www.fws.gov/midwest/Endangered/reptiles/eama
-fct-sht.html 

  Reptiles Sternotherus depressus 
Flattened Musk 
Turtle 

LT X X     X X   X         X               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Sternotherus+depressus 

  
Vascular 
Plants 

Apios priceana Price's Potato-bean LT X   X           X             X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Apios+priceana 

  
Vascular 
Plants 

Arabis georgiana Georgia Rock-cress C X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Arabis+georgiana 

  
Vascular 
Plants 

Arabis serotina 
Shale barren rock-
cress  

LE X   X X     X   X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Arabis+serotina 
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Source (URL) 
Appalachian 
Basin 

Vascular 
Plants 

Asplenium scolopendrium 

var. americanum 

American Hart's-
tongue Fern 

LT X   X                                   http://ecos.fws.gov/docs/federal_register/fr1562.pdf 

  
Vascular 
Plants 

Clematis morefieldii 
Morefield's Leather-
flower 

LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Clematis+morefieldii 

  
Vascular 
Plants 

Conradina verticillata 
Cumberland 
Rosemary 

LT X   X   X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName =Conradina verticillata  

  
Vascular 
Plants 

Ptilimnium nodosum Harperella LE X X   X       X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptilimnium+nodosum 

  
Vascular 
Plants 

Dalea foliosa Leafy Prairie Clover LE X   X           X             X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Dalea+foliosa 

  
Vascular 
Plants 

Isotria medeoloides 
Small-whorled 
Pogonia 

LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Isotria+medeoloides 

  
Vascular 
Plants 

Leavenworthia exigua 

laciniata 
Kentucky glade cress  C X   X                                   

http://ecos.fws.gov/docs/candforms_pdf/r4/Q12F_P01.
pdf 

  
Vascular 
Plants 

Lesquerella lyrata Lyrate Bladderpod LT X   X X     X                 X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lesquerella+lyrata 

  
Vascular 
Plants 

Marshallia mohrii 
Mohr's Barbara's 
Buttons 

LT X   X X     X                 X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Marshallia+mohrii 

  
Vascular 
Plants 

Minuartia cumberlandensis 
Cumberland 
Sandwort 

LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Minuartia+cumberlandensis  

  
Vascular 
Plants 

Platanthera integrilabia 
White Fringeless 
Orchid 

C X   X                             X     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Platanthera+integrilabia 

  
Vascular 
Plants 

Sagittaria secundifolia 
Little River Arrow-
head 

LT X X X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Sarracenia+oreophila 
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Source (URL) 

Appalachian 
Basin 

Vascular 
Plants 

Sarracenia oreophila Green Pitcher Plant LE X   X                         X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Scirpus+ancistrochaetus 

  
Vascular 
Plants 

Scirpus ancistrochaetus Northeastern Bulrush LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Spigelia+gentianoides 

  
Vascular 
Plants 

Spigelia gentianoides var. 

alabamensis 
Gentian Pinkroot LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Spiraea+virginiana 

  
Vascular 
Plants 

Spiraea virginiana Virginia Spiraea LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Symphyotrichum+georgianum 

  
Vascular 
Plants 

Symphyotrichum 

georgianum 
Georgia Aster C X   X X     X                           http://ecos.fws.gov/docs/federal_register/fr2084.pdf 

  
Vascular 
Plants 

Thelypteris pilosa var. 

alabamensis (burksiorum) 

Alabama Streak-sorus 
Fern 

LT X   X                                 X 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Trifolium+stoloniferum 

  
Vascular 
Plants 

Trifolium stoloniferum 
Running Buffalo 
Clover 

LE X   X X         X             X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Xyris+tennesseensis 

  
Vascular 
Plants 

Xyris tennesseensis 
Tennessee Yellow-
eyed Grass 

LE X   X X                                 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Xyris+tennesseensis 

Colorado 
Plateau 

Amphibia
ns 

Plethodon neomexicanus 
Jemez Mountains 
salamander 

C X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Plethodon+neomexicanus  

  Birds Anthus spragueii Sprague's pipit  C X                                       http://fieldguide.mt.gov/detail_ABPBM02060.aspx 

  Birds Centrocercus urophasianus  Greater Sage Grouse  C X   X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Centrocercus+urophasianus 

  Birds Charadrius montanus Mountain plover PT X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Charadrius+montanus 

  Birds Coccyzus americanus Yellow-billed cuckoo C X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Coccyzus+americanus 
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Source (URL) 

Colorado 
Plateau 

Birds Empidonax traillii extimus 
Southwestern willow 
flycatcher 

LE X   X                     X             
http://www.fws.gov/southwest/es/arizona/Documents/S
peciesDocs/SWWF/SWWFC.pdf 

  Birds Grus americana  Whooping Crane LE X   X                                   http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle 
BGEP
A 

X   X         X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Haliaeetus+leucocephalus 

  Birds Strix occidentalis lucida Mexican Spotted Owl LT X   X                                   
http://www.fws.gov/southwest/es/arizona/Documents/R
edbook/Mexican%20Spotted%20Owl.pdf 

  Fish Gila cypha Humpback Chub LE X     X X                               http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Gila elegans Bonytail LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Oncorhynchus apache Apache Trout LT X     X                             X   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Oncorhynchus+apache 

  Fish Ptychocheilus lucius 
Colorado 
pikeminnow 

LE X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptychocheilus+lucius 

  Fish Tiaroga cobitis Loach Minnow LT X X   X                                 http://ecos.fws.gov/docs/life_histories/E03X.html 

  Fish Xyrauchen texanus Razorback Sucker LE X                                       http://ecos.fws.gov/docs/life_histories/E054.html 

  Insects Boloria acrocnema 
Uncompahgre 
fritillary butterfly 

LE X                                       
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=I01Q 

  Mammals Cynomys gunnisoni 
Gunnison's prairie 
dog  

C                         X               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cynomys+gunnisoni 

  Mammals Cynomus parvidens Utah prairie dog LT X   X                   X   X         X 
http://animaldiversity.ummz.umich.edu/site/accounts/in
formation/Cynomys_parvidens.html 

  Mammals Lynx canadensis  Canada Lynx  LT X                   X                   
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=A073 

  Mammals Mustela nigripes Black-Footed Ferret  LE                         X   X           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Mustela+nigripes 

  Mammals Ursus arctos Brown (Grizzly) bear LT X   X   X X       X         X           
http://animaldiversity.ummz.umich.edu/site/accounts/in
formation/Ursus_arctos.html 
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Source (URL) 
Colorado 
Plateau 

Vascular 
Plants 

Astragalus montii Heliotrope Milkvetch LT X   X   X       X                     X 
http://www.fws.gov/ecos/ajax/docs/recovery_plan/9509
27b.pdf 

  
Vascular 
Plants 

Cycladenia humilis var 

jonesii  
Jones Cycladenia LT     X   X                             X 

http://www.fws.gov/southwest/es/Arizona/Documents/
Redbook/Jones%20Cycladenia%20RB.pdf 

  
Vascular 
Plants 

Erigeron maguirei Maguire Daisy  LT     X   X       X                       
http://www.fs.fed.us/wildflowers/rareplants/profiles/tep
/erigeron_maguirei/index.shtml 

  
Vascular 
Plants 

Eriogonum pelinophilum 
clay-loving wild 
buckwheat 

LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Eriogonum+pelinophilum 

  
Vascular 
Plants 

Lesquerella congesta 
Dudley Bluffs 
bladderpod  

LT         X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lesquerella+congesta 

  
Vascular 
Plants 

Penstemon debilis 
Parachute 
beardtongue  

PT X       X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Penstemon+debilis 

  
Vascular 
Plants 

Penstemon scariosus 

albifluvis 

White River 
beardtongue  

C X               X                       
http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl
Nm=pensscar 

  
Vascular 
Plants 

Phacelia submutica DeBeque phacelia  PT X       X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Phacelia+submutica 

  
Vascular 
Plants 

Physaria obcordata 
Dudley Bluffs 
twinpod  

LT         X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Physaria+obcordata 

  
Vascular 
Plants 

Pediocactus despainii San Rafael Cactus  LE X   X   X X     X                     X 
http://www.fs.fed.us/wildflowers/rareplants/profiles/tep
/pediocactus_despainii/index.shtml 

  
Vascular 
Plants 

Pediocactus winkleri 
Winkler Pincushion 
Cactus 

LT         X X     X                       
http://www.centerforplantconservation.org/collection/c
pc_viewprofile.asp?CPCNum=3138 

  
Vascular 
Plants 

Phacelia argillacea Clay Phacelia  LE X               X                     X 
http://www.fs.fed.us/wildflowers/rareplants/conservatio
n/success/phacelia_argillacea_recovery.shtml 

  
Vascular 
Plants 

Schoenocrambe barnebyi  
Barneby Reed-
mustard  

LE     X   X                               
http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl
Nm=schobarn 
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Source (URL) 

Colorado 
Plateau 

Vascular 
Plants 

Sclerocactus glaucus 
Colorado hookless 
cactus 

LT X   X   X X     X                       
http://www.fws.gov/mountain-
prairie/species/plants/ColoradoHooklessCactus/index.ht
ml 

  
Vascular 
Plants 

Sclerocactus wetlandicus 
Uinta Basin Hookless 
Cactus 

LT X   X   X X X   X                       
http://www.fws.gov/mountain-
prairie/species/plants/UintaBasinHooklessCactus/Reco
veryOutlineApril2010.pdf 

  
Vascular 
Plants 

Sclerocactus wrightiae 
Wright Fishhook 
Cactus  

LE X   X   X X     X       X               
http://www.fws.gov/mountain-
prairie/species/plants/WrightsCactus/Final5YearRevie
w08252008.pdf 

  
Vascular 
Plants 

Townsendia aprica  
Last Chance 
Townsendia  

LT     X   X       X                       
http://www.fs.fed.us/wildflowers/rareplants/profiles/tep
/townsendia_aprica/index.shtml 

  
Vascular 
Plants 

Spiranthes diluvialis Ute ladies'-tresses  LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Spiranthes+diluvialis 

Gulf 
Region 

Amphibia
ns 

Bufo (Anaxyrus) 

houstonensis 
Houston toad LE X   X                                   

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Bufo+houstonensis 

  Birds Charadrius melodus Piping Plover LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Charadrius montanus Mountain Plover PT X             X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Charadrius+montanus 

  Birds 
Falco femoralis 

septentrionalis 

Northern Aplomado 
falcon  

LE X   X         X     X                   http://ecos.fws.gov/docs/life_histories/B06V.html 

  Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Picoides borealis 
Red-cockaded 
Woodpecker 

LE X   X X                         X       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Picoides+borealis 

  Birds 
Sterna antillarum 

athalassos 
Interior Least Tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi
a/pwd_bk_w7000_0013_interior_least_tern.pdf 
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Source (URL) 

Gulf 
Region  

Fish Notropis buccula Smalleye shiner C X X           X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Notropis+buccula 

  Fish Notropis oxyrhynchus Sharpnose shiner C X X           X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Notropis+oxyrhynchus 

  Fish Percina aurora Pearl darter  C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Percina+aurora 

  Mammal 
Herpailurus yagouaroundi 

cacomitli 
Gulf Coast jaguarundi  LE X                                       http://www.agarman.dial.pipex.com/jundi.htm 

  Mammals Canis rufus Red wolf LE X   X X                     X       X   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Canis+rufus 

  Mammals Leopardus pardalis Ocelot LE X                 X         X           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Leopardus+pardalis 

  Mammals Ursus americanus Black Bear 
LT (SE 
region) 

X   X     X                             
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ursus+americanus 

  Mammals Ursus americanus luteolus Louisiana black bear LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ursus+americanus+luteolus 

  Mollusks Quadrula stapes Stirrupshell LE X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Quadrula stapes 

  Reptiles Pituophis ruthveni Louisiana pine snake C X       X                               
http://www.fws.gov/southwest/clearlakees/PDF/PINES
NAKE.pdf 

  
Vascular 
Plants 

Abronia macrocarpa 
Large-fruited sand-
verbena 

LE X   X                         X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Abronia+macrocarpa 

  
Vascular 
Plants 

Geocarpon minimum Earth-fruit LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Geocarpon+minimum 
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Source (URL) 

Gulf 
Region 

Vascular 
Plants 

Hibiscus dasycalyx 
Neches River rose-
mallow 

C X   X       X                           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Hibiscus+dasycalyx 

  
Vascular 
Plants 

Hoffmannseggia tenella Slender Rush-pea LE X   X X         X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Hoffmannseggia+tenella 

  
Vascular 
Plants 

Spiranthes parksii 
Navasota ladies'-
tresses 

LE X   X   X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Spiranthes+parksii 

Illinois 
Basin 

Birds Haliaeetus leucocephalus Bald Eagle 
BGEP
A 

X   X         X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Haliaeetus+leucocephalus 

  Birds 
Sternula antillarum 

athalassos 
Interior Least Tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi
a/pwd_bk_w7000_0013_interior_least_tern.pdf 

  Fish Scaphirhynchus albus Pallid Sturgeon LE X         X                             
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Scaphirhynchus+albus 

  Insects 
Pseudanophthalmus 

frigidus 
Icebox Cave Beetle C X   X         X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Pseudanophthalmus+frigidus 

  Insects Nicrophorus americanus 
American Burying 
Beetle 

LE X   X X     X                           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Nicrophorus+americanus 

  Mammals Myotis grisescens Gray Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+sodalis 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cumberlandia+monodonta  

  Mollusks Cyprogenia stegaria 

Eastern Fanshell 
Pearlymussel/Fanshel
l 

LE X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cyprogenia+stegaria 
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Source (URL) 

Illinois 
Basin 

Mollusks 
Epioblasma obliquata 

obliquata 
Catspaw LE X X   X       X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+obliquata+obliquata 

  Mollusks 
Epioblasma torulosa 

rangiana 
Northern Riffleshell LE X X   X X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+torulosa+rangiana 

  Mollusks 
Epioblasma torulosa 

torulosa 
Tubercled Blossom LE X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Epioblasma+torulosa+torulosa 

  Mollusks Lampsilis abrupta Pink Mucket LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00G.html 

  Mollusks Obovaria retusa Ring Pink LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00S.html 

  Mollusks Pegias fabula 
Littlewing 
Pearlymussel 

LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00L.html 

  Mollusks Plethobasus cicatricosus White Wartyback LE X X       X                             http://ecos.fws.gov/docs/life_histories/F00M.html 

  Mollusks Plethobasus cooperianus 
Orangefoot 
Pimpleback 

LE X X   X                                 http://ecos.fws.gov/docs/life_histories/F00R.html 

  Mollusks Plethobasus cyphyus Sheepnose C X X   X X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Plethobasus+cyphyus 

  Mollusks Pleurobema clava Clubshell LE X X           X                         
http://www.fws.gov/midwest/Endangered/clams/clubs_
fc.html 

  Mollusks Pleurobema plenum Rough Pigtoe LE X X     X     X                         http://ecos.fws.gov/docs/life_histories/F00P.html 

  Mollusks Potamilus capax Fat Pocketbook LE X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Potamilus capax  

  Mollusks Ptychobranchus subtentum Fluted Kidneyshell C X X     X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptychobranchus+subtentum 

  Mollusks 
Quadrula cylindrica 

cylindrica 
Rabbitsfoot C X X     X     X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Quadrula+cylindrica 

  Reptiles 
Nerodia erythrogaster 

neglecta 

Copperbelly Water 
Snake 

LT X       X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Nerodia+erythrogaster+neglecta 
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Source (URL) 
 Illinois 
Basin 

Reptiles 
Sistrurus catenatus 

catenatus 
Eastern Massasauga C X                                       

http://www.fws.gov/midwest/Endangered/reptiles/eama
-fct-sht.html 

  
Vascular 
Plants 

Leavenworthia exigua 

laciniata 
Kentucky glade cress  C X   X                                   

http://ecos.fws.gov/docs/candforms_pdf/r4/Q12F_P01.
pdf 

  
Vascular 
Plants 

Platanthera leucophaea 
Eastern prairie 
fringed orchid 

LT X     X   X     X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Platanthera+leucophaea  

Northern 
Rocky 
Mountains 
and Great 
Plains 

Amphibia
ns 

Bufo boreas boreas Boreal Toad C                         X               http://ecos.fws.gov/docs/federal_register/fr4410.pdf 

  Birds Anthus spragueii Sprague's pipit C X                                       http://fieldguide.mt.gov/detail_ABPBM02060.aspx 

  Birds Aquila chrysaetos Golden Eagle BGEPA X   X                                   
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Centrocercus urophasianus Greater Sage-Grouse LE X   X   X                               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Centrocercus+urophasianus 

  Birds 
Charadrius melodus 

circumcinctus  
Piping Plover  LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Charadrius montanus Mountain Plover PT X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Charadrius+montanus 

  Birds Coccyzus americanus Yellow-billed Cuckoo C  X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Coccyzus+americanus 

  Birds Empidonax traillii extimus  
Southwestern Willow 
Flycatcher  

LE X   X                     X             
http://www.fws.gov/southwest/es/arizona/Documents/S
peciesDocs/SWWF/SWWFC.pdf 
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Source (URL) 
Northern 
Rocky 
Mountains 
and Great 
Plains  

Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

  Birds Haliaeetus leucocephalus Bald Eagle BGEPA X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Sterna antillarum Least tern  LE X   X           X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Sterna+antillarum 

  Birds Strix occidentalis lucida  Mexican Spotted Owl  LT X   X                                   
http://www.fws.gov/southwest/es/arizona/Documents/R
edbook/Mexican%20Spotted%20Owl.pdf 

  Fish Gila cypha Humpback Chub LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E000.html 

  Fish Gila elegans Bonytail LE X     X         X                       http://ecos.fws.gov/docs/life_histories/E020.html 

  Fish Ptychocheilus lucius 

Colorado River 
squawfish/pikeminno
w 

LE X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Ptychocheilus+lucius 

  Fish Scaphirhynchus albus Pallid Sturgeon LE X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Scaphirhynchus+albus 

  Fish Thymallus arcticus Arctic Grayling C       X   X                             http://fieldguide.mt.gov/detail_AFCHA07010.aspx 

  Fish Xyrauchen texanus Razorback Sucker LE X                                       http://ecos.fws.gov/docs/life_histories/E054.html 

  Insects Boloria acrocnema 
Uncompahgre 
fritillary butterfly 

LE     X   X X     X                       
http://www.butterflyrecovery.org/species_profiles/unco
mpahgre_fritillary/ 

  Insects Hesperia dacotae Dakota Skipper  C X     X                       X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Hesperia+dacotae 

  Mammals Canis lupus Gray wolf  LE/LT X   X             X X       X           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Canis+lupus 
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Source (URL) 
Northern 
Rocky 
Mountain
s and 
Great 
Plains  

Mammals Cynomys gunnisoni 
Gunnison's prairie 
dog  

C                         X               

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cynomys+gunnisoni 

  Mammals Lynx canadensis  Canada Lynx  LT X                                       
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=A073 

  Mammals Mustela nigripes Black-footed ferret LE                 X       X               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Mustela+nigripes 

  Mammals Zapus hudsonius preblei  
Preble's Meadow 
Jumping Mouse 

LT X   X                                   
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=A0C2 

  
Vascular 
Plants 

Lesquerella congesta 
Dudley Bluffs 
bladderpod  

LT         X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lesquerella+congesta 

  
Vascular 
Plants 

Penstemon debilis 
Parachute 
beardtongue  

PT X       X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Penstemon+debilis 

  
Vascular 
Plants 

Penstemon haydenii Blowout Penstemon LE X   X                         X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Penstemon+haydenii 

  
Vascular 
Plants 

Penstemon scariosus 

albifluvis 

White River 
beardtongue  

C X               X                       
http://dwrcdc.nr.utah.gov/rsgis2/Search/Display.asp?Fl
Nm=pensscar 

  
Vascular 
Plants 

Phacelia submutica DeBeque phacelia  PT X       X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Phacelia+submutica 

  
Vascular 
Plants 

Physaria obcordata 
Dudley Bluffs 
twinpod  

LT         X       X                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Physaria+obcordata 

  
Vascular 
Plants 

Sclerocactus glaucus 
Colorado hookless 
Cactus  

LT X   X   X X     X                       
http://www.fws.gov/mountain-
prairie/species/plants/ColoradoHooklessCactus/index.ht
ml 



 

  Known Cause of Species Decline 

Coal 
Region T

a
x

o
n

o
m

ic
 G

ro
u

p
 

Scientific Name Common Name F
ed

er
a

l 
S

ta
tu

s 

H
a

b
it

a
t 

lo
ss

, 
d

eg
ra

d
a

ti
o

n
 o

r 
a

lt
er

a
ti

o
n

 

W
a

te
r 

q
u

a
li

ty
 d

eg
ra

d
a

ti
o

n
 

H
u

m
a

n
 d

is
tu

rb
a
n

ce
 

C
o

m
p

et
it

io
n

/I
n

v
a

si
v

e 
S

p
ec

ie
s 

M
in

in
g
 

C
o

ll
ec

ti
o

n
/C

o
m

m
er

ic
a

l 
o

r 
Il

le
g

a
l 

H
a

rv
es

ti
n

g
 

P
es

ti
ci

d
es

  

P
o

ll
u

ti
o

n
 

P
re

d
a

ti
o

n
/O

v
er

g
ra

zi
n

g
  

H
u

n
ti

n
g

 P
re

ss
u

re
 

R
ed

u
ct

io
n

 o
f 

P
re

y
 B

a
se

 

F
is

h
er

ie
s 

D
is

ea
se

s/
P

es
ts

 

N
es

t 
P

a
ra

si
ti

sm
 

E
x

te
rm

in
a

te
d

 o
r 

P
re

d
a

to
r 

C
o

n
tr

o
l 

A
ct

io
n

s 

V
eg

et
a

ti
o

n
 S

u
cc

es
si

o
n

 

G
en

et
ic

 I
ss

u
es

 i
n

 I
so

la
te

d
 P

o
p

u
la

ti
o

n
s 

R
ep

ro
d

u
ct

iv
e 

S
u

cc
es

s 
Is

su
es

 

H
y

b
ri

d
iz

a
ti

o
n

 

P
o

p
u

la
ti

o
n

 i
so

la
ti

o
n

/l
o

ca
li

za
ti

o
n

 

Source (URL) 
Northern 
Rocky 
Mountains 
and Great 
Plains 

Vascular 
Plants 

Spiranthes diluvialis Ute ladies' tresses LT X   X X                       X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Spiranthes+diluvialis 

Northwest Birds 
Brachyramphus 

brevirostris 
Kittliz's murrelet  C X             X                         

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Accipiter+gentilis+laingi 

  Birds Gavia adamsii Yellow-billed loon C X             X X X X X                 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Brachyramphus+brevirostris 

  Birds Accipiter gentilis laingi 
Northern Queen 
Charlotte Goshawk 

PE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Gavia+adamsii 

  Fish Acipenser medirostris Green Sturgeon LT X       X     X       X                 
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Acipenser+medirostris 

  Mammals Bison bison athabascae Wood Bison LE X               X       X               
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Bison+bison+athabascae 

Other 
Western 
Interior 

Birds Aquila chrysaetos Golden Eagle  
BGEP
A 

X   X                                   
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml 

  Birds Charadrius melodus  Piping Plover  LT X   X                                   http://ecos.fws.gov/docs/life_histories/B079.html 

  Birds Grus americana Whooping Crane LE X   X                             X     http://ecos.fws.gov/docs/life_histories/B003.html 

 
Birds Charadrius montanus  Mountain Plover  PT X                                       

http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Charadrius+montanus 

  Birds Haliaeetus leucocephalus Bald Eagle 
BGEP
A 

X   X         X                         
http://www.fws.gov/midwest/eagle/recovery/biologue.h
tml  

  Birds Numenius borealis Eskimo Curlew  LE X   X     X                             
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Numenius+borealis 
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Source (URL) 

  Birds Sterna antillarum Least Tern  LE X   X           X                       
http://ecos.fws.gov/speciesProfile/profile/speciesProfile
.action?spcode=B07N 

  Birds 
Sterna antillarum 

athalassos 
Interior least tern LE X   X                                   

http://www.tpwd.state.tx.us/publications/pwdpubs/medi
a/pwd_bk_w7000_0013_interior_least_tern.pdf 

Other 
Western 
Interior 

Fish Etheostoma cragini Arkansas Darter C X                                       
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Etheostoma+cragini 

  Fish Notropis girardi 
Arkansas River 
Shiner 

LT X X                                     http://ecos.fws.gov/docs/life_histories/E05X.html 

  Fish Noturus placidus Neosho madtom  LT X X           X                         http://ecos.fws.gov/docs/life_histories/E03S.html 

  Fish Percina pantherina Leopard Darter LT X X                                     http://ecos.fws.gov/docs/life_histories/E017.html 

  Insects Nicrophorus americanus 
American burying 
beetle 

LE X   X X     X                           
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Nicrophorus+americanus 

  Mammals Myotis grisescens Gray bat  LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+grisescens 

  Mammals Myotis sodalis Indiana Bat LE X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Myotis+sodalis 

  Mollusks Cumberlandia monodonta Spectaclecase C X X                                     
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Cumberlandia+monodonta  

  Mollusks Arkansia wheeleri 
Ouachita Rock 
Pocketbook 

LE X X   X X     X                         http://ecos.fws.gov/docs/life_histories/F00U.html 

  Mollusks Lampsilis rafinesqueana Neosho Mucket  C X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Lampsilis+rafinesqueana 

  Mollusks Leptodea leptodon Scaleshell LE X X     X     X                         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Leptodea+leptodon 

  Mollusks Quadrula fragosa Winged Mapleleaf LE X X   X       X                         
http://www.fws.gov/midwest/Endangered/clams/winge
_fc.html 
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Source (URL) 
Other 
Western 
Interior  

Vascular 
Plants 

Platanthera praeclara 
Western Prairie 
Fringed Orchid 

LT X   X     X X   X             X         
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Platanthera+praeclara 

 

Vascular 
Plants 

Asclepias meadii Mead's milkweed LT X   X                                   
http://www.natureserve.org/explorer/servlet/NatureServ
e?searchName=Asclepias+meadii 

                          

Notes: 
Federal Status Codes: LE=Listed Endangered; LT=Listed Threatened; C=Candidate;P=Proposed; BGEPA=Bald and Golden Eagle Protection Act 



From: John Maxwell
To: Jenkins, Josh; Shortelle, Ann; Mike Stanwood; David Bell; Caroline Bari
Subject: FW: Comments on Section 3.19
Date: Wednesday, November 10, 2010 8:32:04 AM
Attachments: EIS Chapter 3 19 SocioEcon - Enviro - Justice.consolidated.docx

Attached are comments on Section 3.19 received last night from John C.
 
From: Craynon, John [mailto:jcraynon@osmre.gov] 
Sent: Tuesday, November 09, 2010 11:14 PM
To: John Maxwell; Jose Sosa
Cc: Varvell, Stephanie L.; Coker, Jeffrey A. "Jeff"; Ehret, Paul; Means, Brent P.; Calle, Marcelo
Subject: Comments on Section 3.19
 
See attached.  Please let me know if there are questions or concerns regarding these comments.

mailto:JMaxwell@polukaiservices.com
mailto:Joshua.Jenkins@amec.com
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:r.m.stanwood@gmail.com
mailto:dbell@plexsci.com
mailto:CBari@PoluKaiServices.com

Comment Form



		Title of Document

		3.19 Socioecon / Enviro Justice 



		Contact Information



		Name

		Combined



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		General Comments

		

		

		Kane County in southern Utah should be considered within the scope of this EIS and this Socioeconomics section since UDOGM recently issued a Utah permit for a new surface coal mine on private land in Kane County, Utah.  An LBA is currently underway for adjacent coal and federal land where more extensive mining, needing a SMCRA permit is anticipated in the future.  This mine will be directly affected by any new stream protection rules.  Coal production from the Coal Hollow Mine in Kane County is expected to begin within a few weeks (not months, as originally reported in the main body of Ch3 comments).  It is noted that two Montana counties with future coal mines are also being addressed within the scope of this EIS (3.0.2, page 3-4, lines 4-5).  Kane County is in a similar scenario, and should be addressed.  	Comment by DNRUser: Should Wayne County (Henry Mountains) be included in this EIS?



At this point, this section does not characterize in meaningful detail some significant socioeconomic aspects of coal mining.  The reported unemployment and tax numbers are helpful.  Some of the direct and indirect socioeconomic factors (direct and indirect coal mining jobs, wages, etc) of coal mining on local communities are not addressed, however.  This information could be included in Chapter 4, but might fit better in Chapter 3, just as the characterization of mining itself (methods, equipment, etc) is included in Chapter 3.

		UT

		



		General Comment

		

		

		There should be more discussion about the potential EJ communities and the impacts of the proposed rule or alternatives.  If there is an adverse impact, what mitigations might be used to reduce that impact?    

		EPA

		



		3.19

		3-2

		10

		This section needs an introduction which describes the Environmental Justice Executive Order (E.O. 12898) and includes as well as OSM’s own policies, such as : . The Environmental Justice guidance on Indian lands includes such measures as providing local tribal chapters or other recognized groups with copies of all public notices published by OSM or the coal operator; easily understandable descriptions and maps of the proposed action; location of any related materials for public examination; radio announcements on local-language radio stations; advertising meetings and hearings on local newspapers and on local radio stations; holding meetings at a local convenient to affected populations; providing translators for non-English speaking participants; providing native-language educational materials on mining and reclamation operations; and involving local communities in development of post-mining land uses. http://www.doi.gov/oepc/ej_examples.html  and the April 1, 2010 Memorandum Improving EPA Review of Appalachian Coal Mining Operations Under the Clean Water Act, National Environmental Policy Act , and the Environmental Justice Executive Order.   

We also note that because it is a process of consultation, Section 106 of the NHPA can help to resolve environmental justice issues. 

		VA DHR

		



		3.19

		3-2

		13-15

		It is noted that two additional Montana counties with future coal production are included in the scope of this EIS.  Utah’s Kane County is currently not included, but it should be included in the scope of the EIS (including the economics section) since a permitted surface mine in Kane County is expected to start producing coal within a few weeks.  Rule changes may affect socioeconomics of the mine, nearby towns, Kane County, and the State of Utah.

		UT

		



		3.19.1.1

		3-3

		15

		Labels are too small and are illegible.  (This comment extends to all charts within this chapter.)

		EPA

		



		3.19.1.1.2.6

		3-27

		1-6

		It is not clear at all how the proposed action would impact (or potentially impact) average family size.  While this comment can be made for other categories of information in this section, it is particularly pronounced for this one.

		EPA

		



		3.19.1.2.1

		3-30

		9-12

		To better characterize the demographics of the mining industry, it should be noted that the workforce that assists and supports the mining industry is ten-fold the number given in  Table 3.19-6.

		St KY

		



		3.19.1.2.3

		3-40

		4-5

		In addition to comparing unemployment in Appalachia to other coal regions, this should compare unemployment in coal regions of Appalachia (and other regions) to unemployment across the nation as a whole.  In general, 

		EPA

		



		3.19.1.2.6 and 3.19.1.2.7

		3-47 thru 3-57

		---

		Currently, Tables 3.19-15 through 3.19-20 (located in the Appalachian Basin section) seem out of place, since they contain data on the other coal-producing areas as well which should be referenced in other sections if significant.  Creating regional or individual state tables with different categories from the individual tables might help.

		UT

		



		3.19.1.2.6

		3-50 & 3-51

		8 and 1

		This table would benefit from citations to specific State regulatory provisions setting these tax rates.

		EPA

		



		3.19.1.2.8

		3-59

		13-28

		This section should undoubtedly include a discussion of plans developed by the Appalachian Regional Commission.

		EPA

		



		3.19.1.3

		3-59

		30-32

		While the quality of life review covers a good range of factors, it probably should be mentioned that the Quality of Life section does not address all of the factors associated with quality of life.  Other factors can include things such as job security, religion and community life, climate & geography, cost of living, community appearance, etc.  (for example, http://www.economist.com/media/pdf/quality_of_life.pdf)  

		UT

		



		3.19.1.3.2

		3-59 to 3-60

		37 – 2

		It is not at all clear how this rule would affect the per capita rate of police.  The same comment goes for firefighters.

		EPA

		



		3.19.1.3.5

		3-62

		13-20

		It does not seem likely that surface coal mining activities would ever occur in urban areas that would possess regularly scheduled, fixed-route public transit.  If this is the case, then discussions of this topic are likely not helpful within this EIS because such transit would not be affected.

		EPA

		



		3.19.1.4

		3-65

		35-38

		This chapter and previous chapters are lacking a clear sense of how environmental justice is relevant to this rulemaking.  Citing EPA’s definition of EJ is helpful but does not create any link between EJ and this action, which is left unstated.



A similar comment can be made for many other sections of Chapter 3 but is particularly obvious here.

		EPA

		



		3.19.1.4

		3-66

		3

		Need to discuss Executive Order 12898 in this section.

		USEPA

		



		3.19.2

		3-68

		12

		The new surface coal mine in Utah’s Kane County will raise the number of coal-producing counties in the Colorado Plateau from 14 to 15.

		UT

		



		3.19.2

		3-68

		12

		The true socioeconomic impact of coal mining in Utah (and presumably elsewhere) extends to nearby non-producing counties.  This type of relationship was recognized by the authors when they identified the American Indian entities “abutting ten coal producing counties” shown in Table 3.19-33.  However, counties with populations connected with the coal mining industry that abut coal producing counties have not been analyzed.  DOGM doesn’t intend to overstate the impact of coal mining on such counties in Utah or nationwide, but suggests that this analysis should be considered, even generally, to provide a consistent evaluation.  



The direct and indirect impacts of the coal mines on Sanpete and Garfield is significant, as evidenced by their inclusion in other coal-related NEPA analyses, such as:



· Alton Coal Project EIS (not out for public review yet - Foster Kirby, from OSM in Denver, can provide info) (http://www.blm.gov/ut/st/en/prog/energy/coal/alton_coal_project.html)

· Green’s Hollow Coal Lease Tract Draft EIS. 3.8 Socioeconomics section (http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/50297_FSPLT1_025174.pdf)



For example, Sanpete County (in Utah) does not yet produce coal and has relatively few reserves, but the active SUFCO mine (located mostly in Sevier County) employed over one hundred of Sanpete’s 10,000 person workforce as of 2006 (Green’s Hollow EIS), providing significant income to three Sanpete communities.  The Skyline Mine is located much closer to Sanpete communities than SUFCO, and large numbers of the mine workforce are also known to live in those communities.  Another Wasatch Plateau coal mine is also likely to employ Sanpete residents.



Garfield County, UT (not Colorado’s Garfield Co.) is adjacent to future coal-producing Kane County, and will also likely be impacted economically and socially by of coal mining.  Transportation of coal through adjacent Garfield County has been a major issue during the permitting and Garfield County should also be included in the analysis of socioeconomics and environmental justice.  The Henry Mountains Coal Field, where coal reserves of significant interest for future mining are located, is also in Garfield and Wayne counties.

		UT

		



		3.19.2.1.2.1

		3-68

		29-34

		Documentation of the socioeconomics associated with mining should be included somewhere in the EIS.  This or the next section seems like the logical place to do it.  “Per capita income” helps report baseline data for the counties, but it doesn’t describe the coal mining socioeconomics.  One can’t safely equate “per capita income” with mining income alone, and “per capita income” doesn’t account for the variation by county of the dependence on coal mining or other socioeconomic factors.  



One way to characterize the socioeconomics of coal mining would be to compare average county, state, or even regional coal mining wages with those of other industries, such as was done in the Green’s Hollow Coal Lease Tract Draft EIS.  Mining wages were tabulated with other “average monthly non-agricultural payroll wages”, and were compared as follows:



“In 2006, mining in Emery, Sanpete, and Sevier counties provided 48, 66, and 53 percent higher

monthly wages than the average payroll wage and 23, 8, and 26 percent higher monthly wages than the

non-agricultural payroll wage, respectively.”  (Green’s Hollow Coal Lease Tract Draft EIS) – original source: State of Utah

		UT

		



		3.19.2.2

		3-74

		

		The SPR EIS socioeconomic analysis does not attempt to discuss any specific direct or significant indirect existing socioeconomic impacts (which can be both positive and negative) that are associated with coal mining (such as numbers of mining jobs and average wages).  Unless they have been already determined to be insignificant or justifiably not important for this rulemaking EIS, or are to be included in a subsequent chapter, UDOGM thinks that they should consider analyzing some of these impacts.



MSHA or the National Mining Association might be good sources to consider for numbers of direct mining jobs.

 

Some of the direct and indirect socioeconomic benefits of coal mining on the coal-producing counties in Utah are discussed in “Utah’s Coal Industry: Economic Contributions and Future Prospects”, a study published by the University of Utah and found at the link below:

http://www.bebr.utah.edu/Documents/uebr/UEBR2009/UEBR2009no4.pdf

		UT

		



		3.19.2.2.1

		3-75

		1

		Data on Utah should be (but is not) included in Table 3.19-25 (Employment by Industry 2009 (by NAICS Supersector)).

		UT

		



		3.19.2.2.2

		3-77

		1

		It will be more difficult to effectively evaluate the true effect of rulemaking on mining jobs if the numbers that are analyzed are the mixed agriculture, mining, forestry, and other jobs.  This might be some of the most readily available data, but the limitations with the data should be acknowledged if more specific data are unavailable.  Tables 3.19-26 (Workforce Characterization (Labor Force by Industry (NAICS Supersector))

		UT

		



		3.19.2.2.3

		3-79

		Table 3.19-28

		The “0.0”s in the columns adjacent to the state names are confusing and should be removed.

		UT

		



		3.19.2.2.7

		3-84

		4-5

		“…total tax revenue, the greatest portion was derived from sales taxes, 35.7%. At over 19%, severance taxes accounted for the second highest share of total tax revenue, followed by individual…”   (Otherwise two “highest” shares/portions)

		UT

		



		3.19.2.2.8

		3-84

		30

		The break between the Utah and New Mexico sections has been deleted, and they run together.  Insert a break.

		UT

		



		3.19.2.3.8

		3-86

		

		Utah’s coal-producing counties (Carbon, Emery, Sevier, and Kane Counties) also contain state and national parks and national monuments and recreation areas. 

		UT

		



		3.19.2.4.2

		3-87

		16-25

		 “Per capita income” cannot be even loosely equated with the coal mining income in all coal-producing counties, as other socioeconomic factors exist.  This fact should be acknowledged so as to not be misleading.  In local NEPA analyses, other socioeconomic factors are evaluated together with those of coal.  

		UT

		



		3.19.2.4.3 

and 

Table 3.19-33

		3-88

		14-16

		Also add a line for the Navajo Reservation, which abuts Kane County (where a new surface mine is starting).



In Utah, the Uinta-Ouray Reservation (no “and”) abuts Emery and Carbon Counties.

		UT

		



		3.19.6.4

		3-161 et seq.

		

		Description of Environmental Justice 

This portion of draft Chapter 3 provides certain statistics concerning tribal, minority, low-income, migrant, and child population segments of the various study regions.  It also quotes the USEPA definition of environmental justice (EJ).  



However, nowhere does the draft describe how, in fact, environmental justice is currently addressed under SMCRA.  



The draft should be revised to add, at the least, a brief summary concerning existing practices related to EJ, similar to relevant portions of the description of EJ in the 2008 EIS, on p. IV-167.  I.e., it should very briefly summarize the Executive Order on EJ and any relevant guidance from CEQ and USEPA, and briefly describe how existing OSM and state regulatory programs relate to EJ.  (We already know that this topic will be closely scrutinized.)

		CAS SOL

		





Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 
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Title of Document 3.19 Socioecon / Enviro Justice  
Contact Information 

Name Combined 
Telephone Number  
Email   

 

Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

General 
Comments   

Kane County in southern Utah should be considered within the 
scope of this EIS and this Socioeconomics section since 
UDOGM recently issued a Utah permit for a new surface coal 
mine on private land in Kane County, Utah.  An LBA is 
currently underway for adjacent coal and federal land where 
more extensive mining, needing a SMCRA permit is anticipated 
in the future.  This mine will be directly affected by any new 
stream protection rules.  Coal production from the Coal Hollow 
Mine in Kane County is expected to begin within a few weeks 
(not months, as originally reported in the main body of Ch3 
comments).  It is noted that two Montana counties with future 
coal mines are also being addressed within the scope of this 
EIS (3.0.2, page 3-4, lines 4-5).  Kane County is in a similar 
scenario, and should be addressed.   
 
At this point, this section does not characterize in meaningful 
detail some significant socioeconomic aspects of coal mining.  
The reported unemployment and tax numbers are helpful.  
Some of the direct and indirect socioeconomic factors (direct 
and indirect coal mining jobs, wages, etc) of coal mining on 
local communities are not addressed, however.  This 
information could be included in Chapter 4, but might fit 
better in Chapter 3, just as the characterization of mining itself 
(methods, equipment, etc) is included in Chapter 3. 

UT  

General 
Comment   

There should be more discussion about the potential EJ 
communities and the impacts of the proposed rule or 
alternatives.  If there is an adverse impact, what mitigations 
might be used to reduce that impact?     

EPA  

Comment [MSOffice1]: Should 
Wayne County (Henry Mountains) be 
included in this EIS? 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.19 3-2 10 

This section needs an introduction which describes the 
Environmental Justice Executive Order (E.O. 12898) and 
includes as well as OSM’s own policies, such as : . The 
Environmental Justice guidance on Indian lands includes such 
measures as providing local tribal chapters or other 
recognized groups with copies of all public notices published 
by OSM or the coal operator; easily understandable 
descriptions and maps of the proposed action; location of any 
related materials for public examination; radio announcements 
on local-language radio stations; advertising meetings and 
hearings on local newspapers and on local radio stations; 
holding meetings at a local convenient to affected populations; 
providing translators for non-English speaking participants; 
providing native-language educational materials on mining and 
reclamation operations; and involving local communities in 
development of post-mining land uses. 
http://www.doi.gov/oepc/ej_examples.html  and the April 1, 
2010 Memorandum Improving EPA Review of Appalachian 
Coal Mining Operations Under the Clean Water Act, National 
Environmental Policy Act , and the Environmental Justice 
Executive Order.    

We also note that because it is a process of consultation, 
Section 106 of the NHPA can help to resolve environmental 
justice issues.  

VA DHR  

3.19 3-2 13-15 

It is noted that two additional Montana counties with future 
coal production are included in the scope of this EIS.  Utah’s 
Kane County is currently not included, but it should be 
included in the scope of the EIS (including the economics 
section) since a permitted surface mine in Kane County is 
expected to start producing coal within a few weeks.  Rule 
changes may affect socioeconomics of the mine, nearby 
towns, Kane County, and the State of Utah. 

UT  

3.19.1.1 3-3 15 
Labels are too small and are illegible.  (This comment extends 
to all charts within this chapter.) 

EPA  

3.19.1.1.2.6 3-27 1-6 

It is not clear at all how the proposed action would impact (or 
potentially impact) average family size.  While this comment 
can be made for other categories of information in this section, 
it is particularly pronounced for this one. 

EPA  

http://www.doi.gov/oepc/ej_examples.html


Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.19.1.2.1 3-30 9-12 

To better characterize the demographics of the 
mining industry, it should be noted that the 
workforce that assists and supports the mining 
industry is ten-fold the number given in  Table 
3.19-6. 

St KY  

3.19.1.2.3 3-40 4-5 

In addition to comparing unemployment in Appalachia to other 
coal regions, this should compare unemployment in coal 
regions of Appalachia (and other regions) to unemployment 
across the nation as a whole.  In general,  

EPA  

3.19.1.2.6 and 
3.19.1.2.7 

3-47 
thru 
3-57 

--- 

Currently, Tables 3.19-15 through 3.19-20 (located in the 
Appalachian Basin section) seem out of place, since they 
contain data on the other coal-producing areas as well which 
should be referenced in other sections if significant.  Creating 
regional or individual state tables with different categories 
from the individual tables might help. 

UT  

3.19.1.2.6 
3-50 
& 3-
51 

8 and 1 
This table would benefit from citations to specific State 
regulatory provisions setting these tax rates. 

EPA  

3.19.1.2.8 3-59 13-28 
This section should undoubtedly include a discussion of plans 
developed by the Appalachian Regional Commission. 

EPA  

3.19.1.3 3-59 30-32 

While the quality of life review covers a good range of factors, 
it probably should be mentioned that the Quality of Life 
section does not address all of the factors associated with 
quality of life.  Other factors can include things such as job 
security, religion and community life, climate & geography, 
cost of living, community appearance, etc.  (for example, 
http://www.economist.com/media/pdf/quality_of_life.pdf)   

UT  

3.19.1.3.2 
3-59 
to 3-
60 

37 – 2 
It is not at all clear how this rule would affect the per capita 
rate of police.  The same comment goes for firefighters. 

EPA  

3.19.1.3.5 3-62 13-20 

It does not seem likely that surface coal mining activities would 
ever occur in urban areas that would possess regularly 
scheduled, fixed-route public transit.  If this is the case, then 
discussions of this topic are likely not helpful within this EIS 
because such transit would not be affected. 

EPA  

3.19.1.4 3-65 35-38 
This chapter and previous chapters are lacking a clear sense 
of how environmental justice is relevant to this rulemaking.  

EPA  

http://www.economist.com/media/pdf/quality_of_life.pdf


Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

Citing EPA’s definition of EJ is helpful but does not create any 
link between EJ and this action, which is left unstated. 
 
A similar comment can be made for many other sections of 
Chapter 3 but is particularly obvious here. 

3.19.1.4 3-66 3 Need to discuss Executive Order 12898 in this section. USEPA  

3.19.2 3-68 12 
The new surface coal mine in Utah’s Kane County will raise the 
number of coal-producing counties in the Colorado Plateau 
from 14 to 15. 

UT  

3.19.2 3-68 12 

The true socioeconomic impact of coal mining in Utah (and 
presumably elsewhere) extends to nearby non-producing 
counties.  This type of relationship was recognized by the 
authors when they identified the American Indian entities 
“abutting ten coal producing counties” shown in Table 3.19-
33.  However, counties with populations connected with the 
coal mining industry that abut coal producing counties have 
not been analyzed.  DOGM doesn’t intend to overstate the 
impact of coal mining on such counties in Utah or nationwide, 
but suggests that this analysis should be considered, even 
generally, to provide a consistent evaluation.   
 
The direct and indirect impacts of the coal mines on Sanpete 
and Garfield is significant, as evidenced by their inclusion in 
other coal-related NEPA analyses, such as: 
 

- Alton Coal Project EIS (not out for public review yet - 
Foster Kirby, from OSM in Denver, can provide info) 
(http://www.blm.gov/ut/st/en/prog/energy/coal/alton
_coal_project.html) 

- Green’s Hollow Coal Lease Tract Draft EIS. 3.8 
Socioeconomics section 
(http://a123.g.akamai.net/7/123/11558/abc123/fores
tservic.download.akamai.com/11558/www/nepa/502
97_FSPLT1_025174.pdf) 

 
For example, Sanpete County (in Utah) does not yet produce 
coal and has relatively few reserves, but the active SUFCO 
mine (located mostly in Sevier County) employed over one 

UT  

http://www.blm.gov/ut/st/en/prog/energy/coal/alton_coal_project.html
http://www.blm.gov/ut/st/en/prog/energy/coal/alton_coal_project.html
http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/50297_FSPLT1_025174.pdf
http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/50297_FSPLT1_025174.pdf
http://a123.g.akamai.net/7/123/11558/abc123/forestservic.download.akamai.com/11558/www/nepa/50297_FSPLT1_025174.pdf
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hundred of Sanpete’s 10,000 person workforce as of 2006 
(Green’s Hollow EIS), providing significant income to three 
Sanpete communities.  The Skyline Mine is located much 
closer to Sanpete communities than SUFCO, and large 
numbers of the mine workforce are also known to live in those 
communities.  Another Wasatch Plateau coal mine is also likely 
to employ Sanpete residents. 
 
Garfield County, UT (not Colorado’s Garfield Co.) is adjacent to 
future coal-producing Kane County, and will also likely be 
impacted economically and socially by of coal mining.  
Transportation of coal through adjacent Garfield County has 
been a major issue during the permitting and Garfield County 
should also be included in the analysis of socioeconomics and 
environmental justice.  The Henry Mountains Coal Field, where 
coal reserves of significant interest for future mining are 
located, is also in Garfield and Wayne counties. 

3.19.2.1.2.1 3-68 29-34 

Documentation of the socioeconomics associated with mining 
should be included somewhere in the EIS.  This or the next 
section seems like the logical place to do it.  “Per capita 
income” helps report baseline data for the counties, but it 
doesn’t describe the coal mining socioeconomics.  One can’t 
safely equate “per capita income” with mining income alone, 
and “per capita income” doesn’t account for the variation by 
county of the dependence on coal mining or other 
socioeconomic factors.   
 
One way to characterize the socioeconomics of coal mining 
would be to compare average county, state, or even regional 
coal mining wages with those of other industries, such as was 
done in the Green’s Hollow Coal Lease Tract Draft EIS.  Mining 
wages were tabulated with other “average monthly non-
agricultural payroll wages”, and were compared as follows: 
 
“In 2006, mining in Emery, Sanpete, and Sevier counties 
provided 48, 66, and 53 percent higher 
monthly wages than the average payroll wage and 23, 8, and 
26 percent higher monthly wages than the 

UT  
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non-agricultural payroll wage, respectively.”  (Green’s Hollow 
Coal Lease Tract Draft EIS) – original source: State of Utah 

3.19.2.2 3-74  

The SPR EIS socioeconomic analysis does not attempt to 
discuss any specific direct or significant indirect existing 
socioeconomic impacts (which can be both positive and 
negative) that are associated with coal mining (such as 
numbers of mining jobs and average wages).  Unless they 
have been already determined to be insignificant or justifiably 
not important for this rulemaking EIS, or are to be included in 
a subsequent chapter, UDOGM thinks that they should 
consider analyzing some of these impacts. 
 
MSHA or the National Mining Association might be good 
sources to consider for numbers of direct mining jobs. 
  
Some of the direct and indirect socioeconomic benefits of coal 
mining on the coal-producing counties in Utah are discussed in 
“Utah’s Coal Industry: Economic Contributions and Future 
Prospects”, a study published by the University of Utah and 
found at the link below: 
http://www.bebr.utah.edu/Documents/uebr/UEBR2009/UEBR2
009no4.pdf 

UT  

3.19.2.2.1 3-75 1 Data on Utah should be (but is not) included in Table 3.19-25 
(Employment by Industry 2009 (by NAICS Supersector)). UT  

3.19.2.2.2 3-77 1 

It will be more difficult to effectively evaluate the true effect of 
rulemaking on mining jobs if the numbers that are analyzed 
are the mixed agriculture, mining, forestry, and other jobs.  
This might be some of the most readily available data, but the 
limitations with the data should be acknowledged if more 
specific data are unavailable.  Tables 3.19-26 (Workforce 
Characterization (Labor Force by Industry (NAICS 
Supersector)) 

UT  

3.19.2.2.3 3-79 Table 
3.19-28 

The “0.0”s in the columns adjacent to the state names are 
confusing and should be removed. UT  

3.19.2.2.7 3-84 4-5 

“…total tax revenue, the greatest portion was derived from 
sales taxes, 35.7%. At over 19%, severance taxes accounted 
for the second highest share of total tax revenue, followed by 
individual…”   (Otherwise two “highest” shares/portions) 

UT  

http://www.bebr.utah.edu/Documents/uebr/UEBR2009/UEBR2009no4.pdf
http://www.bebr.utah.edu/Documents/uebr/UEBR2009/UEBR2009no4.pdf
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3.19.2.2.8 3-84 30 The break between the Utah and New Mexico sections has 
been deleted, and they run together.  Insert a break. UT  

3.19.2.3.8 3-86  
Utah’s coal-producing counties (Carbon, Emery, Sevier, and 
Kane Counties) also contain state and national parks and 
national monuments and recreation areas.  

UT  

3.19.2.4.2 3-87 16-25 

 “Per capita income” cannot be even loosely equated with the 
coal mining income in all coal-producing counties, as other 
socioeconomic factors exist.  This fact should be 
acknowledged so as to not be misleading.  In local NEPA 
analyses, other socioeconomic factors are evaluated together 
with those of coal.   

UT  

3.19.2.4.3  
and  
Table 3.19-33 

3-88 14-16 

Also add a line for the Navajo Reservation, which abuts Kane 
County (where a new surface mine is starting). 
 
In Utah, the Uinta-Ouray Reservation (no “and”) abuts Emery 
and Carbon Counties. 

UT  

3.19.6.4 
3-161 
et 
seq. 

 

Description of Environmental Justice  
This portion of draft Chapter 3 provides certain statistics 
concerning tribal, minority, low-income, migrant, and child 
population segments of the various study regions.  It also 
quotes the USEPA definition of environmental justice (EJ).   
 
However, nowhere does the draft describe how, in fact, 
environmental justice is currently addressed under SMCRA.   
 
The draft should be revised to add, at the least, a brief 
summary concerning existing practices related to EJ, similar to 
relevant portions of the description of EJ in the 2008 EIS, on p. 
IV-167.  I.e., it should very briefly summarize the Executive 
Order on EJ and any relevant guidance from CEQ and 
USEPA, and briefly describe how existing OSM and state 
regulatory programs relate to EJ.  (We already know that this 
topic will be closely scrutinized.) 

CAS SOL  

Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Mitchell; Jeff Baird; Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John
Maxwell; Jose Sosa; Liz Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: FW: Comments on Chapter 3
Date: Wednesday, November 03, 2010 11:46:39 PM
Attachments: General_Comments.docx
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Sec. 3.17 Comments (Reconciled).docx
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From: Craynon, John [mailto:jcraynon@osmre.gov] 
Sent: Wednesday, November 03, 2010 10:28 PM
To: John Maxwell; Jose Sosa
Cc: Coker, Jeffrey A. "Jeff"; Varvell, Stephanie L.; Sloanhoffer, Nancy E.
Subject: Comments on Chapter 3
 
Attached are our compiled comments on the various sections of Chapter 3 that we received last week. 
Comments on Sections 3.19 and 3.6 will be provided ASAP.
 
If you have questions, please let me know.
 
 
John R. Craynon, PE
OSM SPR EIS Team Leader
202-617-5002 blackberry
301-219-8348 cell
202-208-2866 office
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		Whole

		

		

		Once again, and even worse than Chapter 2, WV has not had time to adequately review the voluminous chapter 3 with any thoughtful efficiency.  Even with the “quick read” given to the document It was also evident that OSM and its contractors also did not have adequate time to prepare the document with omissions and inconsistencies too numerous to mention.  However, some of them are documented later.

		WV

		



		General Comments

		

		

		Utah Division of Oil, Gas, and Mining (UDOGM) has some significant concerns with the scope of this EIS as it pertains to Utah coal fields.  These concerns are here explained and simple suggestions are made which should be relatively easy to implement in the EIS.



First, UDOGM recently issued a SMCRA permit for a proposed surface mine in an area of southern Utah (Kane County) where production is expected to begin within a few months.  UDOG believes that Kane County should be considered within the scope of this EIS because the future surface coal mine will be directly affected by any proposed stream protection rules.  It is noted that two Montana counties with future coal mines are also being addressed within the scope of this EIS (3.0.2, page 3-4, lines 4-5).  



Second, after OSM-approved UDOGM consultation with a coal expert from the Utah Geological Survey (a state sister agency), UDOGM believes that the Utah’s active coal mines and coal reserves should be analyzed separately from those of Colorado for reasons discussed in UDOGM’s comments.  The “Uinta Basin” section (3.2…..) does not adequately (or accurately) describe Utah coal geology, and subsequent sections evaluating other resources using (loosely) this geographical area are unrepresentative of Utah’s “affected environment.” 



UDOGM proposes a simple way for the contractor to effectively evaluate both of these important coal bearing areas of Utah.   With SMCRA permitting in mind, the general coal mining areas in Utah were defined and analyzed in three USGS water resources investigative reports that provide defined geographical boundaries conducive to additional resource analysis.  The two areas of concern are covered in two of these reports and a third geologic assessment report:



· Hydrology of Area 56, Northern Great Plains and Rocky Mountain Coal Provinces, Utah   

(Open-File Report 83-38)



· Hydrology of Area 57, Northern Great Plains and Rocky Mountain Coal Provinces, Utah and Arizona   (Open-File Report 84-068)



· Geologic Assessment of Coal in the Colorado Plateau:  Arizona, Colorado, New Mexico, and Utah (Kirschbaum, Roberts, and Biewick, 2000)



A third general concern is the relative lack of detail given to coal resources in the Colorado Plateau, so much of which are federally-owned, and which the federal government relies on for revenue.   The Bureau of Land Management would be a good resource to consult with about many of the resources evaluated in the EIS.

		UT

		https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf Significant Federal coal reserves in the western states, including Utah (%)  (UGS)   



The BLM would be a good cooperating agency to involve, especially for the Mineral Resources sections of both Chapters 4 and 3.





		General Comments

		

		

		Uniformity of structure and naming still needs work.  For example, some sections have a explicitly named and numbered “0” section (often either “Background” or “Introduction”), but sometimes it is unnumbered and unnamed.



Additionally, subsections are sometimes named “Colorado Plateau”, “Colorado Plateau Region”, and “Colorado Plateau Basin”.  Where possible, consistency (one name) is preferable.

		UT

		



		

		

		

		

		

		



		Overall

		

		

		Chapter 3 is intended to be a comprehensive document specific to the environmental settings of each region.  The Chapter is several hundred pages in length.  The schedule provided to the cooperating agencies in an e-mail of September 14 called for this chapter to be delivered on Friday, October 22, 2010.  This did not occur and it was not until nearly 4:30 p.m., Eastern Time that the cooperating agencies were notified of a delay and that it instead would be provided on Monday morning, October 25 via a Sharepoint site.  This notification also stated Chapter 3 would not contain the hydrology portion.  It is of extreme difficulty for a cooperating agency to review the chapter with a total systems approach given the fact this rulemaking is predominately hydrology related.   Monday morning came and went and parts of Chapter 3 were finally received after 3:00 p.m., Eastern Time.  Apparently the agency had not even set up the Sharepoint site as yet because the e-mail indicated that due to issues setting up the Sharepoint site, these parts were being sent e-mail rather than Sharepoint.  As a result, Chapter 3 could have been sent in the same fashion on the preceding Friday when they were scheduled to be sent thus giving the cooperating agencies the weekend to include in their review time.  Issues with line numbers and pagination necessitated OSM to re-send all six parts of Chapter 3 to the cooperating agencies.  This occurred after 4:00 p.m., Eastern Time on Tuesday, October 26.  Regardless of the length of this chapter, all of the delays, errors, and resubmissions of information to the Cooperating Agencies, OSM did not provide additional time for review of the non-hydrology parts beyond that November 1 deadline stated in their e-mail of October 22.  OSM has also stated they expect the hydrology sections to be available by Friday, October 29 and they previously stated in their e-mail of October 22 that the deadline for submission of comments on this portion would be forthcoming.  That also did not occur as scheduled and cooperating agencies were notified after 5:00 p.m., Eastern Time on October 29 that it would be provided the next week.  It should also be noted Part 3.19 was received the afternoon of October 28 with comments required to be submitted by 10:00 a.m., on November 4.  The piece meal processes for supplying information on the draft EIS to cooperating agencies continues to be flawed.  It is difficult for a cooperating agency to do anything more than a cursory review of the information given the time constraints placed upon the cooperating agencies.  As a result, Indiana cannot perform the adequate review necessary for a comprehensive document of this size and therefore cannot indicate agreement with its contents.  Moreover, the reconciliation process for Chapter 2 was no reconciliation process at all but rather the “cooperating agencies” were simply informed that some comments had been accepted and passed along to the consultant. Much of the call was devoted to OSM reiterating the time pressures that the Federal Government has created with this process.  In view of the lack of adequate review and comment time and lack of an interactive reconciliation process, Indiana cannot perform a thorough review worthy of an issue of this importance on a document of this size.  Our comments in no way should be construed to infer any concurrence with the content of the document or policies that may result from this process.



		IN

		



		General comments 

Chapter 3

		

		

		The section on Minerals and Mining resources with detailed discussions and diagrams are quite good and should be instructive to those not familiar with the various mining methods.

However, this chapter (700+ pages?) is not concise.  Much of this information could have been incorporated by reference or put into an appendix, especially if it  was in the MTM EIS.  You should draw conclusions about the data you have collected as well as using what is in the earlier EISs.  There needs to be more of a tie in between the alternatives/proposed action and the information in the chapter.  



		EPA

		



		

		

		

		The evolution of draft Chapter 3 for the EIS is as much a conundrum as draft Chapter 2.  Throughout draft Chapter 3, OSM has apportioned detail and depth in the development of the sub-chapters for the Appalachian Region, heavily weighting the focus and attention on mountain top mining.  The information for the remaining geographic regions and various other methods of coal and lignite mining qualifies as mere bones lacking flesh, essentially invalidating the need for an EIS for these other regions and mining methods.  



As a coordinating agency, the Surface Mining and Reclamation Division (SMRD) of the Railroad Commission of Texas (Commission) has chosen to participate in a process that, from the outset with the first coordinated conference call, seems flawed.  With a near impossible time schedule, our review of the extraordinarily voluminous Chapter 3 is rushed and dilute.  Coordination continues to be at a minimum in this process.  Based on the described schedule, review of the next draft chapters will be even more voluminous and fall on holidays. Nonetheless, the SMRD continues to participate at this time and offers the attached comments on draft Chapter 3.  Generally, the statements, data and assumptions provided in draft Chapter 3 are lacking substantiation rendering an educated review of the information infeasible, notwithstanding the impossible review schedule.  As with the previous chapter, draft Chapter 3 seems hastily prepared, ridden with typographical and editorial errors.  The evaluations provided in the sub-chapters appear to inconsistently characterize the Gulf Coast Region as (1) a general area where coal and lignite mining could potentially occur, or (2) are more specific to the counties where active mining presently occurs.  This inconsistency tends to render the generalizations less effective since they are not necessarily representative of the locale of the active mines.



We look forward to getting a larger picture view of where OSM is going with the proposals in this draft document as future chapters are provided for review.



		TX
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		Title of Document

		Chapter 3.1 Mineral Resource and Mining



		Contact Information



		Name

		



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 
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		Proposed Disposition



		Introduction

		i, ii

		

		Insert space between heading & numbers.  Change to  “3.1.1_Coal”  or “3.1.3_Mining”

		KJass

		Accept



		3.1

		3-5

		Figure 3.1-1

		Why not use the actual USGS map rather than scan in a page from an EIA document?  It will eliminate text at the bottom.

		KJass-OSM

		Accept



		3.1.1

		3-6 to 10

		n/a

		No discussion of metallurgical coal versus steam/power generation.  Also, 3rd category: chemical basestock (Eastman)?

		VA

		Expand discussion of coal usage to include both metallurgical and other minor uses, including chemical feedstock.



		3.1

		3-6

		Figure  3.1-2

		1) Can the colors be labels showing the regions?

2) Should symbols be better used so that B&W copies clearly can be read?

3) Who/what  is Lupper 2009? No footnote to document source of information AND the name/date not coming up when google

		KJass

		Accept 1 and 2 as valid concerns.  Believe that “Lupper” should be “Luppens” , but double check reference.



		3.1

		3-6

		Par  “In 2008…”

		Why not use more current information – 2009 available on EIA site   www.eia.gov/cneaf/coal/page/acr/table1.pdf   this table show by state production UG & surface tonnges.

		KJass

		Agree.  Use most current data to extent feasible.



		3.1.1.2

3.1.1.5

		3-7

3-10

		

		EIA website says 488 billion short tons  DRB NOT 489 bsh

Also, EIA says 261 bst (55.48%) estimated recoverable reserves NOT 263 bsh



The actual EIA numbers from their current website (10/25/10) are shown in Figure 3.1-5, page 3-11.  The numbers above need to be corrected.

		KJass

		Agree.



		3.1.1.3

		3-8

		19

		Change “technological” to “technology”.

		Barcley-OSM

		Accept.



		3.1.1.3

		3-8

		25

		BLM-Utah reported a maximum depth of 2800 – 3000 ft. at the Utah Coal Symposium at the Western Energy Training Center, Helper  UT (10/27/2010.), although limited coal mining deeper than 3000 feet has occurred in Utah.

		UT

		Accept.  Change to reflect correct depths.



		3.1.1.3

		3-8

		30-31

		“…very thick coal bed with a shallow depth would be more economical to mine than a very thin shallow coal bed with a greater depth.”

		UT

		Accept.



		3.1.2

		3-9

3-14

		Last par.

1st par

		Inconsistent use of Western U.S. vs. western U.S.

Cap –on page 3-9. Not on page 3-14. 

		KJass

		Make usage consistent.



		3.1.1.2

		3-9

		12-17

		Additionally, environmental regulations could reduce the ability to mine coal in particular areas.  This does not appear to be addressed by this section as written.  



We look forward to evaluating Table 3.1-3, which currently is not included in the text.

		

EPA

		Accept.  Please refer to the role of environmental regulations.



		3.1.1.3

		3-9

		18-19

		Consider both sides of technology.  Technological developments expand resources; restrictions limit them.  The development of the longwall is one obvious example of technology that expanded reserves dramatically in underground mining because it increased recovery.  



Suggested modification:  “Technologyical Restrictions: In addition, technological restrictions and developments also either limit or expand resource recovery, primarily in relation to underground mining.” 

		UT 

		Accept.



		3.1.1.3

		3-9

		32-33

		“Inclusion of dilution and partings material lowers is low in Btus/lb and thus decreases the quality of the mined coal.”

		UT

		Accept.



		3.1.1.3

		3-9

		“Finally…”

		Last sentence should be modified to “…sulfur content, common in the east, mid-west and NW (WA & AK) coal, results….”

		KJass

		Accept.



		3.1.1.3

		3-9 

		footnote 3

		“These include … National Forests, …”  This is unclear; coal mining is generally not excluded on National Forest lands.

		UT

		Revise text to say that coal mining is allowed in National forests if determined to be compatible with the management plan.  This usually restricts the mining to underground operations.



		3.1.1.5

		3-10

		10

		“the DBR DRB to measure…”

		UT

		Accept.



		3.1.2

Types of Coal and Extraction Methods

		3-11

		9

		The price per ton of sub-bituminous coal does not appear correct.

		TX

		Accept.  Use updated price values with date stamps.



		3.1.2

		3-13

		Figure 3.1-6

		Anthracite shown in legend, but not actually used in graph, so  need to explain why.

Again – if printed in b&w, colors won’t show up.  Use symbols instead.



		KJass

		Accept.



		3.1

		3-14 through 3-59

		

		This section, 3.1, contains many inaccuracies relating to mining practices and departures from regulatory terminology.  The writers seem to have little knowledge of Appalachian mining practices (and overall surface mining practices) and the Statutory and Regulatory requirements.  This should be rewritten by professional engineers, geologists and regulatory experts with a working knowledge of the subject matter.  This is a DOI/OSM document and in its present form suggests that the Department and Agency lack regulatory and mining knowledge.  This may also be the case for the other sections of the document not reviewed by this reviewer.  

		Lane-OSM

		Agree.  This section should be carefully reviewed by ECSI and Morgan Worldwide to ensure consistency with coal mining industry and regulatory program terminology and practice.



		3.1.2

		3-14

		8-9

		“Of the estimated demonstrated coal reserves in the of U.S., approximately 68%, is are mineable by underground methods, while the remaining 32% are mineable by surface methods.”  

Also, “estimated demonstrated” sounds contradictory.

		UT

		Accept.



		3.1.3.1.

		3-14

		29-32

		Underground mining is not really an alternative to surface mining.  The method utilized will be dependent on (feet of) cover and seam thickness rather than ownership issues.

		KY

		Accept.  ECSI/Morgan review should catch these technical issues.



		3.1.3.1

		3-14

		3rd from bottom of page

		Change “presents” to “present”.

		Barcley-OSM

		Accept



		3.1.3.1

		3-15

		Figure 3.1-8

		Again B&W won’t show difference in colors red & blue.  Also, red & blue colors not defined – which UG, which surface mined?

Also – why not use current (2009) production  numbers from EIA – /www.eia.gov/cneaf/coal/page/acr/table1.pdf

		KJass

		Agree with concern



		Figure 3.1-8

		3-15

		

		Histogram is divided by different colors representing “underground mining types,”  which are not indicated in legend

		Mike R OSM

		Duplicate



		3.1.3.1

		3-15

		1

		Figure 3.1-8 is supposed to show underground mining by type but the legend only shows one category, “Other” and does not tell you what types are represented by the red and blue colors.

		VA

		Duplicate



		3.1.3.1

		3-15

		1

		Figure 3.1-8 is missing a key for what the colors mean.

		EPA

		Duplicate



		3.1.3.1

		3-15

		Fig 3.1-8

		The different types of underground mining are not, but should be, specified.  The legend for this bar graph (only one entry – orange) does not correspond to the bar colors in the graph (blue and red).  

Also, this figure should be updated to agree with and present each of the 7 coal producing regions described in this chapter.  The graph also needs a label for the y-axis. 

		UT

		Duplicate



		Figure 3.1-8

		3-15

		------

		The legend of the graph is incomplete and does not show extraction methods.

		KY

		Duplicate



		3.1.3.1

		3-15

		Fig3.1-8

		The legend in the bar graph needs to be expanded.  Only shows other.   Need to show the main categories as well.

		Garnett-OSM

		Duplicate



		3.1.3.1

		3-16

		Fig 3.1-9

		Figure title should be “Typical Cross Section”, not “Type Cross Section”

		UT

		Accept



		3.1.3.1

		3-16

		Figure 3.1-9

		Figure 3.1-9 is described as showing a cross section depicting the different types of extraction methods.  Legend is unclear and figure overall is not clear.  

		EPA

		Duplicate



		Figure 3.1-9

		3-16

		

		Credit CONSOL Energy for drawing in header

		Mike R OSM

		Accept



		3.1.3.1

		3-16

		Figure 3.1-9

		Consol drawing, though retrieved from KY website.  Proper credit needed to CONSOL.

This is obviously a scanned in document, where clarity is an issue (legend and inserts) blurry, illegible.

Contact CONSOL for digital or original map for scanning.  Also, Kewal Kohli in ARCC has a hard copy of this map if needed.



		KJass

		Accept



		3.1.3.2

		3-16

		6-8

		This paragraph should be moved under 3.1-10 on page 3-17 for improved clarification.

		KY

		Agree.  Please move.



		3.1.3.2

		3-16

		Par 2

		Last word is overburden, which has not been defined.

Change sentence to “… in excavation in to the overlying strata, or overburden.”

		KJass

		Accept



		3.1.3.2  ACCESS

		Start 3-16

		Whole section

		This section explains a number of types of mine access methods, but there is no header to indicate a change to a new type.  Suggest simple headers be added in this section (example: Drift Mine, Slope Mine) to show and introduce next type discussion.  A prime example of confusing presentation is on page 3-17 where the drift mine drawing is directly over and not separated from the box cut discussion.



Also, never head of a box cut access – it is simply faced up transition area from a surface mine to an underground mine – but it still utilizes a drift (horizontal) or slope (angled) access to the coal.  I don’t think this is a commonly identified type of access to the coal and should be removed.



Finally, I don’t think each drawing in this section needs to include “Underground Mining Methods”.  It is in the UG mining method section & the drawing should make it obvious it is to access the UG coal.

		KJass

		Accept



		Figure 3.1-10

		3-17

		

		Not sure what the vertically “striped” area at the outcrop represents—a load out?  If that is what is supposed to represent, suggest making it similar to line drawing for prep. plant or simply deleting.  Also would suggest that rail cars be located beside prep plant instead of looking like they are within the mountain.

		Mike R OSM

		Accept



		Figures 3.1-10 & 3.1-11

		3-17, -18

		

		The pattern used to represent a cross-section through rock should be changed or oriented so that the implied “layers” run horizontally as would sedimentary rock.  Label cross-section A-A’ and put on drawing; orient direction of and label pictures 1 and 2 on drawing

		Mike R OSM

		Accept



		3.1.3.2

		3-17

		Figure 3.1-10

		Drift drawing.  1) what are the black boxes outside the portal area?  2) what are the white boxes inside the mine entry? 3) why are the coal cars shown below the coal seam, within the coal?  This picture is actually is more representative of a hardrock stope mine where the track/haulage level is below the actual mining area.

		KJass

		Duplicate



		3.1.3.2

		3-17

		Par 1

		A box cut mine  if this must be used (see comment above regarding unknown term), written as “generally with a sloping road into the box cut”.  This  should be changed to “generally with a road sloping down through the former surface mine box cut to the coal seam or after facing up a hillside operation to access the coal directly with a horizontal drift into the coal seam”

		KJass

		Accept



		3.1.3.2

		3-17

		8

		Should list as temporary spoil storage area instead of excess spoil area

		VA

		Accept



		3.1.3.2

		3-18

		2

		Top portion of Box Cut Cross Section Figure 3.1-11 the drawing on the top left appears to be supported by nothing additional labeling recommended

		VA

		Accept



		3.1.3.2

		3-18

		

		Box cut figure, but w/ 4 parts inside the figure – none of them labeled.



Top – drift mines on both sides of valley.  Why is this a box cut?

Left – true box cut – remnant of surface mine used to face up highwall of underground mine..  In this case, the road accessing the bottom of what was the pit is steeply sloped.

Right – have no idea what this is supposed to be.

Bottom – caricature of box cup opening to faced up underground mine.  Also, showing sloped access down to the coal.  Have no idea what the section line is for.

		KJass

		Accept



		3.1.3.2

		3-19

		Par 1 – slope 

		1st sentence - if it was an outcrop it would be on the surface.  This should read if the “…coal seam (not outcrop) cannot…”



2nd sentence  “in order to facilitate conveyor haulage or other equipment (slope track hoist for example), and must tunnel through the rock [ADD overlying strata and] rock above the coal, or overburden, to achieve this access

		KJass

		Accept.



		3.1.3.2

		3-19

		Par 1, “A shaft mine”

		This section is for shaft mines, but nowhere in the discussion does it explain what a shaft is or how it’s used.  



2nd sentence should be changed to “Once a shaft is drilled or constructed, an elevator arrangement is constructed within the shaft, is used to….”    Remove, “known as a hoist”, as the hoist is the cable apparatus that moves up the cage within the shaft.

		KJass

		Accept



		Figure 3.1-12 & -13

		3-19, -20

		

		Ditto comment on stippling above to look more like sedimentary rock.  Cross section of seam in these 2 drawings should use solid blocks of black coal to represent pillars as opposed to the thin lines currently shown.

		Mike R OSM

		Accept



		3.1.3.3

		3-20

		

		1st paragraph 1st sentence: “...which are explained in detail below.”

		UT

		Accept



		3.1.3.3

		3-20

		Par 2 “R&P mining…”

		REPLACE “place to support the mine roof while coal is extracted” WITH “support the overlying strata and main mine roof while…”  Pillars do not support the immediate mine roof (thus the requirement for supplement roof control during mining activities).

		KJass

		Accept



		3.1.3.3

		3-20 

		Par 2 “R&P mining…”

		“…grid-like pattern (INSERT:  see figure 3.1-9) in a panel of coal..”  



REMOVE: “which can be more than 400 feet wide and half a mile long” as this is a generalized comment that isn’t necessarily correct in the western mines.



?????? Jeff – coal pillars are generally “20 to 90” feet wide – this is not completely true with the minimum pillar width – this may be true in the east for RETREAT mining only but it is NEVER allowed in the west.  In addition,  the maximum size of pillars in the west may be up to 200’ (these per MSHA, Dist 9 Vent).  Also there is no average or maximum length it depends on the coal strength  & overburden material analysis– though that is also limited by MSHA regs that require a maximum distance between mandoor access through cross cuts at 300’ or 600’ depending on coal height.



“entries average 20 to 30 feet wide” is an incorrect statement.  MSHA regulations specify the maximum entry width in an underground coal mine is 20’ (16’ on a curve).



		KJass

		Accept.  Please have ECSI/Morgan review for consistency with mining industry practice.



		3.1.3.3

		3-20

		3rd para.

		The discussion of room-and-pillar mining type should mention/indicate the general size of reserve block (“relatively small” is not very descriptive) that must exist to make for a viable mine—similar to what was provided in the longwall discussion (50 mT).

		Mike R OSM

		Accept



		3.1.3.3

		3-20

		Par 3

“R&P mines…”

		CHANGE “After a panel has been fully developed” TO “After the maximum extent of a panel has been fully developed…”



“…the mining direction is usually reversed for retreat or secondary extraction [ADD “with the using the same mining equipment”].”  

		KJass

		Accept



		3.1.3.3

		Start  3-20

		

		This section 3.1.3.3 room and pillar mining should be the head of section which includes conventional R&P and continuous miner r&p.  The difference between these two mining types is simply the equipment used – the design is identical.  There for, section 3.1.3.4 (conv mng)  and 3.1.3.5 (contin MINER) should be sections under R&P heading, not separate sections



Sentence 1 – “conventional room and

pillar and continuous [ADD – miner or mining machine] room and pillar which are explained in detail below”

		KJass

		Accept



		3.1.3.5

		3-21

		Heading & Par.

		This section should be entitled “Continuous Mining Machine Room & Pillar” referring to the type of mining machine used.  Until reading this section, I had no idea what a continuous mining R&P method was referring to. 



2nd sentence “mechanically break”.  Continuous Mining machines cut coal with bits on a rotating head, not break it.



3rd sentence – “ machinery works from the back side of the mine moving toward the

Entrance” should be changed to “,machinery works from the from the most developed mining area back toward the surface opening or shaft.”

		KJass-OSM

		Accept



		3.1.5

		3-21

		multiple

		Suboleski, 1999b – this, as w/ earlier Luppen cite, is referenced a number of times, but there is no footnote to clearly indicate what document what the reference is to.

		KJass

		Double check on the reference.



		3.1.3.4

		3-21

		11

		 “Cutting of the coal allows an open face”

		VA

		Accept



		3.1.3.4

		3-21

		12

		 “coal can be blasted”, instead of rock.

		VA

		Accept UT comment below



		3.1.3.4

		3-21

		15

		Coal doesn’t always need to be blasted.  Clarify this:  “The cut coal face may be blasted if necessary to free the coal…”

		UT

		Accept and use.



		3.1.3.5

		3-21

		28

		Need a period after surface.

		VA

		Accept



		3.1.3.6 & 3.1.3.7

		3-22

		Par 1



remainder

























		“during the room and pillar [ADD:  advance or developmental] sequence”



Both pillar extraction room and pillar mining and longwall mining ARE technically retreat mining.  As above, w/ R&P mining methods, both of these retreat types mining can be listed under a Retreat Mining heading but should not be separately numbered headings – simply described.



Also – in lieu of referring to R&P removal as simply retreat mining, perhaps it is more clearly descriptive of this activity to state it is doing pillar removal or  pillar extraction.



In 3.1.3.6, the activity of retreat mining should be explained as the mining process that extracts coal from large blocks of the mine once access has been developed and established into these areas.  Thus the term retreat, extracting coal as the operation is backing out towards the surface.



Also,  in 3.1.3.6 “ allowing the roof to collapse in a predictable manner” should be instead “ allowing the roof to collapse in the manner predicted by analysis of the coal and overburden material.” – there is a science to this.

		KJass

		Accept



		3.1.3.7

		3-23

		1st Par





























Par 2





Figure 3.1-15



Par 3

		“to create a panel” should be changed to “to create the coal panel to be mined”



“... two or three parallel entries are made into the coal seam” CHANGE TO “two or 3 // entries are made on either side of the coal panel to create the coal face to be cut…”



The widths indicated are now not the maximum sizes.



Change to “cutting 30 to 42 inches [ADD into the] coal per pass” 



This figure is a good opportunity to label the coal face, the shields and the shearer.



“the cutting direction is reversed and the longwall miner moves in the opposite direction.” This is better stated here than in paragraph 2 above which states “working backwards towards the origin of the panel. This process can be stated in only 1 location.



“As the shields advance [ADD: with the cutting and removal of coal], overhead stresses [ADD: and gravity] cause…”



“Cracks resulting from the mine roof collapse do not generally propagate to the surface [depending on the mine depth and geology, but”

		KJass-OSM

		Accept



		3.1.3.8

		3-24

		24-26

		KYDNR believes attributing most surface subsidence to coal mining in the U.S. is inaccurate.  Subsidence features in Florida and central Kentucky, for examples, are not coal-related.

		KY

		Agree.  Please revise to indicate that coal mining subsidence is an issue, but there are other causes of surface subsidence.  See VA comment below.



		3.1.3.8

		3-24

		24

		“Most surface subsidence in the United States has been attributed to the underground mining of coal.”  This statement is not true.  Subsidence can be a result of natural karst processes, oil extraction, aquifer compaction, etc.

		VA

		Agree.  See comment above.



		3.1.3.7

		3=24

		Par 2 -  “Longwall mining has…









Par 3 – ‘Longwal mines are…

		“Longwall mining is the only [REPLACE “only” with “MOST”] practical method for seams of [ADD: LOCATED] greater than…





“generally safer….,provide better

subsidence control over local pillar removal,”



what does this mean –should it state provide better subsidence control over removal of pillars in pillar extraction mining?  Also – what exactly does subsidence have to do with the SAFETY of the miners in this sentence – it is a surface affect?



“have lower [ADD supplemental roof] support requirements..”



“moving equipment between panels” CHANGE “to moving equipment from a mined out to a new panel”  - this clarifies why you would move between panels for those that don’t know mining.



NO TRUE as written:  “The equipment is also specific to the mine and may not be transferable to other sites after mining is completed”.  CHANGE to: “The equipment is also DESIGNED specifically FOR the mine GEOLOGY and may not be transferable to other sites after mining is completed, HOWEVER COAL COMPANIES HAVE MOVED  EQUIPMENT FROM A DEPLETED OPERATKION TO ANOTHER IF IT IS LOCATED IN THE SAME SEAM IN AN ADJACENT AREA WITH THE SAME STRESSES AND GEOLOGY.



“some of the irregular areas remaining” – REMOVE REMAINING.



Some room and pillar mining is usually associated with longwall mining to extract coal reserves to form the longwall panels “ has essentially already stated above (page 3-23, 1st line on page) as “In the longwall mining method, two or three parallel entries are made into the coal seam like continuous room and pillar methods”



“Many new longwall mines are operating or being developed in the Illinois Basin.”  Why is this in here, is this the only place in the US that there is new development?

		KJass-OSM

		Accept



		3.1.3.8

		3-25

		3

		“Two types of surface features caused by mine subsidence are sinkholes and troughs.”  This implies that these features are only caused by mining subsidence, which is not the case, as these are also natural features in karst landscapes.  As referenced in Section 3.1.3.8, page 3-24, line 24.

		VA

		See above



		3.1.3.8

		3-25

		6

		Last word in the line should be and

		VA

		Accept



		3.1.3.8

		3-25

		Figure 3.1-16



Par 1

		Reduce length of arrow between sections of drawing



“into a [ADD larger] mined-out area”

		KJass-OSM

		Accept



		3.1.3.8

		3-26

		1st para.

		Should indicate that hydrologic effects and other surface damage has been documented beyond the angle of draw dependent on the site specific conditions.

		Mike R OSM

		Accept



		3.1.4

		3-26

		General

		This section may give the wrong impression that backstowing of waste underground is a common practice.

		Mike R OSM

		Accept.  Add qualifier in text to indicate this happens infrequently.



		3.1.4

		

		

		The underground miming waste disposal discussion here does not seem to recognize what you call dilution or partings.

		WV

		Add discussion of dilution as a result of taking rock due to mining equipment constraints and the presence of partings (rock inclusions) in the coal seams.  Have ECSI and Morgan review this section.



		3.1.5

		3-26

		1st para.

		Some states regulate auger mining as underground mining and some as surface mining.

		Mike R OSM

		Accept.  Please add discussion to text indicating that different programs regulate these operations differently.



		3.1.3.8

		3-26

		4

		Add the following sentence: “Subsidence can also affect the hydrologic balance above and adjacent to mined areas by altering surface water and groundwater conditions.”  

In the western states, potential impacts to hydrologic features (like springs) from subsidence are of significant concern.

		UT

		Accept.



		3.1.4

		3-26

		13-17

		Sections 3.1.7.8, 3.1.7.9, 3.1.7.10 should be inserted here as they are closely related to, and a necessary artifact to, underground mining methods.

		KY

		Accept.  Please move sections.



		3.1.4

		3-26

		13-17

		This section on surface disposal of waste from underground mines is extremely cursory.  It also lacks any references to the fact that fills from underground operations may be similar to those described in the next section (on surface mining).  More detail and cross-references would significantly improve the discussion.

		EPA

		Please address through the changes suggested in other comments.



		3.1.4

		3-26

		13-17

		I suggest this section be titled” Coal Mine Waste” rather than “Underground Mine Waste Disposal” to be consistent with §701.5 definition.  Also the paragraph could be structured to be consistent with §701.5 and §816/817.81 in both language and content.  For example, rather than beginning the paragraph with “Underground mine development waste”,  it could  begin  with “Underground development waste” (by definition given in §701.5 means waste-rock mixtures of coal shale, claystone, siltstone, limestone, or related materials that are excavated, moved, and disposed of from underground workings in connection with underground mining activities).

		Lane

		Agree and accept changes.



		3.1.4

		3-26

		18

		The title of this section may lead one to believe that it describes disposal of wastes such as coal processing slurry and AMD treatment sludge or fly ash. It appears that the intent is to describe scalp rock and gob. This ambiguity should be resolved.

		VA

		Duplicate.  See response above.



		3.1.5

		3-26

		25-26

		It should be noted that an auger method can be employed instead of underground mine entries when limits of surface mining are reached.

		KY

		Agree.  Please revise to reflect comment.



		3.1.5

		3-21

		Multiple

		As w/ the underground mining, the types of mining are limited but the range of equipment used doesn ‘t necessarily make that method new .  there are basically 3 types of surface mining – area, contour and MTR.  Use of exclusive dragline or scrapers doesn’t warrant these being separate  types of mining  or being a stand-alone headings – they can be listed under area mining under subheadings.  Same w/ Open pit mining – it is still a surface mine, just a pit inside a small area.

		KJass-OSM

		Disagree.  No changes necessary.



		3.1.5

		3-26

		Par 4

		Sentence 1 – REMOVE: “although surface mines may also employ surface-directed underground equipment, called augers or highwall miners, for secondary extraction of coal without overburden removal” as it is better stated in the next sentence discussing 2ndary mining “Secondary extraction associated with surface mining, collectively

known as highwall mining [ADD: using augers or highwall miners], occurs after the final highwall limits have been reached.

		KJass-OSM

		Agree.  Accept changes.



		3.1.5

		3-27







3-28

		4)







Par  2























Par 3



		“equipment access for removal and haulage [ADD: of mined coal]’



“Surface [ADD disturbance of] mines.  This will take into account the all types of coal mines must meet AOC, surface areas of UG as well as the surface coal mining operations.



SMCRA – has this been defined yet?  Also, Section 701(2) should be liked w/ SMCRA or whatever it is cited from.



“…AOC variance [ADD:  issued by the regulatory authority] is necessary.”



		KJass

		Accept.



		3.1.5

		3-27

		14

		This sentence describes how topsoil is often thin within the “study area” and therefore can’t be stripped and segregated.  Given that the “study area” includes many thousands of square miles across the country, it would help to be more specific about which parts of the study area this refers to.

		EPA

		Accept.  Please clarify what portion of the study area is being discussed.



		3.1.5

		3-28

		General

		Should mention that multiple seam mining allows blending of coals of differing quality so as to meet specific contractual demand for particular coal end use.

		Mike R OSM

		Accept.



		3.1.5

		3-28

		8-13

		The requirement to achieve approximate AOC is not unique to surface mining.  Achieving approximate AOC is also required for reclamation of underground mines.

		UT

		Accept, though only for surface facilities, face-up areas, etc. and not for subsidence.  Please have this carefully reviewed.



		3.1.5

		3-28

		8 to 17

		AOC discussion doesn’t address watershed size, in regards to relocating watershed divides

		VA

		Not necessary.  Disregard



		3.1.5

		3-28

		17

		An AOC variance may also be necessary due to the requirements of the post-mining land use

		KY

		Accept.  Add language to address this comment.



		3.1.5

		3-28

		17

		This sentence appears to be an oversimplification of AOC variances.  Rather than suggesting that the operator must get a variance if it hasn’t maximized spoil placement, it should emphasize that an AOC variance may be granted only under certain conditions – and therefore it is not automatically granted if the operator does not want to maximize spoil placement on the mined area.

		EPA

		Accept.  Please revise to reflect this comment.



		3.1.5.1

		3-28

		19-21

		Recommend deleting much of this sentence so it reads as follows:

“Contour mining takes place in mountainous or rolling hill areas and limits mining to the side of a mountain or to the end of a ridge line.”

This sentence should not describe contour mining as merely a method that is chosen where it is “infeasible” or “uneconomical” to conduct area mining, particularly given the (typically) reduced environmental consequences of pursuing contour mining approaches instead. As written, this section appears to suggest that area mining is preferred in all cases.

		EPA

		Accept.  Please change as per the comment.



		3.1.5.1

		3-28

		35

		The statement that “spoil from almost all succeeding cuts must be disposed in fills” is incorrect.  Usually, the first cut must be placed in a fill and spoil is backfilled on the contour behind the progressing operation to ensure contemporaneous reclamation.

		KY

		Accept.  Please revise as per comment below.



		3.1.5.1

		3-28

		36

		I suggest replacing “On steep-sloped sites… disposed of in fills as well” with “On steep-sloped sites…disposed of in excess spoil disposal areas” to be consistent with §816/817.71

		Lane

		Accept.



		3.1.5.1

		3-28

		39

		“Wheel tractor scrapers” is suggested to replace “Pan scrapers”.

		Lane

		Accept



		3.1.5











		3-28

		Last para.

		Suggest: “When these conditions are not met in steep slope areas due to a desire to create an equal or better post-mining land use, or in other terrain due to the presence of thick overburden, an AOC variance is necessary.

		Mike R OSM

		Accept.  This addresses comment above.



		3.1.5.1

		3-28

		Par 5 – “Contour mining takes

























Par 6 “To begin a…

		“due to property ownership conflicts [ ADD or topographical layout of the property]…” – I’m getting at isolation of an area where impractical to get to another mtn to dispose of mat’ls.



“The lateral movement, or haulback, technique is the most common contour mining style.”   Pls clarify this statement.  I don’t know what haulback is, does it mean hauling of material to mined out areas to backfill and recreate the premining contour?





“but is usually hauled to an excess spoil disposal

area.” Use of a new term, one w/ an exact definition under law.  Change to “hauled to a spoil disposal area outside of the area of mining.”



  “disposed of in fills as well” Again use of new term – one w/ a legal definition.  Because this sentence refers to mountainous terrain, more explanation that the designated fill is off the mountain in a designated valley and constructed for disposal, should be provided.



“The selective placement of spoil by trucks allows” should clearly state that it is moved out of the way to allow for 2ndary mining & disposed of either in temp stockpile or in a permanent disposal site.

		KJass

		Accept first comment.  Reject second….no change necessary.

Reject comments on excess spoil disposal area and below.



		3.1.5.1

		3-28

		Last para.

		Should explain here why there is “excess spoil” due to bulking.

		Mike R OSM

		Accept.  Include a new paragraph or sentences to describe how excess spoil results from the bulking of rock when It breaks.



		Figure 3.1-17

		3-29

		

		Pattern used to represent overlying strata should either be reoriented to show horizontal striations or replaced with pattern that looks more like stratigraphic column.

		Mike R OSM

		Accept.



		3.1.5.1

		3-29

		1st para.

		Introduce the term “valley fill” for first time without explaining that they are excess spoil disposal.  Should also introduce the concept that “second cuts on prelaw” is termed “remining.”

		Mike R OSM

		Accept.  Include additional language to clarify that valley fills are a



		3.1.5.1

		3-29

		Figure 3.1-17







Par 2























  

		This figure should also show where the material is being placed – stockpiles and perm. disposal sites (excess spoil disposal) – particularly as much is made of the logisitics in a limited area, required in this type of mining



“This method is not suitable for large coal reserves and does require a disposal area for spoil on steep-sloped sites.”  This is mentioned in the LAST paragraph of contour mining – though it is alluded to in several locations earlier.  I have other comments indicating this should be addressed where it first mentioned, rather than at the end where I just found the statement.



Also “Second cut or more operations can take place on prelaw mine areas where preexisting contour cuts are used for…”  This brings up  the new use of lands previously mined – but it doesn’t clarify that they are now part of the active mining operation and now have the same environmental requirements.



		KJass-OSM

		Accept



		3.1.5.1

		3-29

		7

		I suggest revising the “Berm” to an “Outcrop Barrier” or leaving this feature unlabeled.

		Lane

		Accept



		3.1.7.3

		3-29

		12-13

		More commonly use sand or salt filters

		VA

		Reject.  Not sure that is universal



		3.1.5.1

		3-29

		15

		I suggest replacing “a disposal area for spoil” with “an excess spoil disposal area” to be consistent with §701.5 and 816/817.71.  Spoil can be disposed of in either the mined out area or excess spoil disposal areas.

		Lane

		Accept



		3.1.5.2.

		3-30

		2

		Please delete “separate entity” and replace with “different mining type.”

		KY

		Accept



		3.1.5.2

		3-30

		2

		I suggest replacing “mountaintop removal” with “mountaintop removal mining” to be consistent with §785.14 and 824.  

		Lane

		Accept



		3.1.5.2

		3-30

		Line 2, top Par

















Par 3 – “Area mines may…”

		“Although area mining may affect an entire mountaintop or ridge line, it is considered a separate entity from mountaintop” this sentence and the figure 3.1-18 both refer to MTR, but there is NOT discussion exactly what the difference is.  Please do so, as it doesn’t appear to be discussed in this immediate section of text.



The activity in the paragraph would be best described with a 3-d drawing showing the cut and movement of material  & equipment, rather than the cross section shown at the top of the page.





		KJass

		Duplicate.



		3.1.5.2

		3-30

		5

		 I suggest replacing “coal production” with “overburden removal”.

		Lane

		Accept



		3.1.5.2

		3-30

		7

		Figure 3.1-18 is labeled Area Surface Mine or Mountaintop Removal, however the narrative on line 2 states they are separate entities

		VA

		Duplicate



		Figure 3.1-18

		3-30

		

		Ditto comments above on pattern used to represent overburden strata.

		Mike R OSM

		Accept



		3.1.5.2





		3-30

		1st para.

		Suggest “and

can entail necessitate disposal of large volumes of excess spoil.

		Mike R OSM

		Accept



		3.1.5.2

		3-30

		20

		I suggest replacing “valley fills” with “an excess spoil disposal areas” to be consistent with §701.5 and 816/817.71.  I don’t think the term “valley fill” has been introduced to this point.

		Lane

		Accept



		3.1.5.2.

		3-30

		13

		“entail disposal of large volumes of excess spoil” is based on the assumption that there are no existing benches to backfill there is no re-mining occurring?

		KY

		Accept.  Add language to indicate that in some cases, particularly remining, excess spoil can be used to backfill unreclaimed areas from previous mining.



		3.1.5.2

		3-30

		14-16

		This explanation of area mining in steep slopes is not consistent with the p.3-31 line 29-30.  Page3-31 should revised to be consistent with p.3-30 lines 14-15.

		Lane

		Accept



		3.1.5.2

		3-31

		1st para.

		Somewhere in 3.1.5.2 needs to state that multiple pits and equipment spreads may be utilized.

		Mike R OSM

		Accept



		3.1.5.2

		3-31

		10

		Change “disposal fill” to disposal area.  And include “or used to reclaim existing pre-law abandon mined land highwalls adjacent to the mine”

		VA

		Accept (see previous response to VA comment).



		3.1.5.2

		3-31

		10

		I suggest replacing “disposal fill” with “an excess spoil disposal area” to be consistent with §701.5 and 816/817.71.  

		Lane

		Accept



		3.1.5.2

		3-31

		2nd para.

		“In steep slope areas, excess spoil from development…”

		Mike R OSM

		Accept



		3.1.5.2

		3-31

		16

		Should state “and dozers are then used”

		VA

		Accept



		3.1.5.2

		3-31

		17

		Recommend adding “or toxic forming” after “acid forming” to be consistent with the draft text of the stream protection rule.

		EPA

		Accept



		3.1.5.2

		3-31

		

		Last sentence in second paragraph should read “Bucket Wheel excavators….”

		Garnett

		Accept



		3.1.5.2

		3-31

		

		Third paragraph, last sentence (regarding special handling) seems out of place.  The paragraph makes it sound like the special handling provisions are part of the cast blasting process.

		Garnett

		Delete sentence.



		3.1.5.2

		3-31

		29-30

		This is not accurate and is inconsistent with p.3-30, lines12-15.  This is an incorrect definition of mountaintop removal mining.

		Lane

		Please review and make consistent.



		3.1.5.2

		3-31

		29-32

		This description of MTR is inconsistent with the description provided on page 3-30, lines 1-3.  MTR, as defined here, requires the presence of an AOC variance.  These definitions need to be consistent (e.g., area mining plus variance), particularly given the contentious nature of the term.

		EPA

		Duplicate comment.



		3.1.5.2

		3-31

		

		The fifth paragraph (last in the section) refers to any mine the mines outcrop to outcrop as a mountaintop removal mine.  This is not how mountaintop removal is defined in SMCRA or in our regs.  

		Garnett

		Duplicate comment.



		3.1.5.3

		3-32

		General

		This section should indicate the limited extent/scope to which draglines are used in Appalachia versus the rest of US—currently only 3 in operation in Appalachian Region of OSM.

		Mike R OSM

		Accept.  Please ensure text reflects current dragline usage.



		3.1.5.3.

		3-32

		2

		Please insert that “draglines are not widely utilized in Central Appalachia. 

		KY

		Duplicate comment.



		3.1.5.3

		3-32

		7

		I suggest replacing “rope” with “cable” or deleting “by using the hoist rope”.

		Lane

		Accept



		3.1.5.4

		3-33

		General

		Is this significantly different method than area mining?  Description sounds the same—if little distinction, suggest deleting section.

		Mike R OSM

		Explain differences.  This should be reviewed by ECSI and Morgan.



		3.1.5.5

		3-33

		

		First paragraph of section, third sentence should read “This method takes advantage of the dozer’s ability…”

		Garnett

		Accept



		3.1.5.4

		3-33

		3-4

		It should be noted that only the first cut of overburden is disposed in off-site storage; remaining cuts are backfilled behind the progressing operation.

		KY

		Accept



		3.1.5.5

		3-33

		13

		The term “construction-type equipment” is confusing. Road construction type equipment is used in all types of surface mining.  This implies that dozer/scraper combinations are used exclusively in block area mining.  I suggest deleting “uses construction-type equipment and”.

		Lane

		Accept



		Figure 3.1-21

		3-34

		

		Should identify equipment as Bucket Wheel Excavator—although not mentioned in the description for this type of mining—isn’t it just area mining using different equipment spread?  Maybe just mention these subsets (3.1.5.4 and 3.1.5.5) in passing at the end of section 3.1.5.3, instead of devoting separate sections.

		Mike R OSM

		Accept



		3.1.5.6

		3-34

		2

		Figure 3.1.21 is titled “Block Area/ Dozer-Scraper Operation”, but is a photo of a bucket-wheel excavator.  Dozers and scrapers are not in the photo.

		Lane

		Duplicate comment.



		3.1.5.5

		3-34

		2

		Photo in Figure 3.1-21 is a bucket wheel excavator and not a dozer and scraper operation

		VA

		Duplicate comment



		3.1.5.5

		3-34

		Figure 3.1-21

		Figure 3.1-21 looks like a bucket-wheel excavator to me

		NM

		Duplicate comment



		3.1.5.5

		3-34

		Figure 3-21

		This drawing is titled block area/dozer-scraper operation.  This photograph is actually a bucket wheel excavator, and at this scale is not used in a small operation.

		KJass

		Duplicate comment



		3.1.5.6

		3-34 to 

3-37

		

		GENERAL-It appears that the narrative continually tries to make Area Mining and Mountain Top Removal Mining one in the same even though they are two completely separate types of mining.

		VA

		Reject comment.  MTR and Area mining are very similar.



		3.1.5.6

		3-34

		

		Should indicate that the post-mining configuration is “flat or gently rolling” to support “an equal or better public or economic post-mining land use.”

		Mike R OSM

		Accept



		3.1.5.6

		3-34

		4-9

		This section is inaccurate for a number of reasons.  It should be revised to be consistent with p.3-36 lines 1-10.  The next comments are a suggested revision..

		Lane

		See response below.



		3.1.5.6

		3-34

		4-9

		Revise to read: “Mountaintop removal mining (MTR), which is usually a form of area mining, involves removing an entire coal seam or seams from  the upper fraction of a mountain, ridge, or hill, by removing all the overburden and creating a level plateau or gently rolling contour with no highwalls remaining.  MTR operations receive a variance from AOC under certain requirements of the law.  All excess spoil material not required on the mountaintop to achieve the approved post mining landuse is placed in approved excess spoil disposal areas.”

		Lane

		Accept.



		3.1.5.6

		3-34

		6-8

		A MTR operation need not create a valley fill.  The operation could find off-site disposal alternatives (e.g., in an existing impoundment, or on an existing area that was previously mined).  Suggesting that MTR operations require fills is not accurate.

		EPA

		Reject comment.  While EPA’s suggestion is theoretically possible, in practice, due to economic considerations it has not and will not be practicable.



		3.1.5.6

		3-34

		8-9

		“The balance of the broken overburden is mandated by regulation to be placed onto the mountaintop area to achieve the post-mining land use” is completely wrong  By regulation, if most of the spoil is placed back on top, then it would be area mining and not MTR.

		KY

		Accept.



		3.1.5.6

		3-35

		1st para.

		The confusion was created not by the use of the term in the MTM/VF EIS, but by the layperson seeing “tops of mountains” being removed (mined) without regard to the actual mining method applied.  This section should clarify that the media and environmental community use the term mountaintop removal mining without regard to the specific meaning of the actual regulatory-defined MTR in SMCRA 515(c).  The section also could point out that the use of true MTR in Appalachia is very limited (only 3 true MTRs currently in KY) but hard to categorize because most big surface mines are permitted as a mining “complex” with portions using contour, area, and some may have segments of MTR.  State record-keeping often doesn’t allow tabulation of the number of true MTRs in use.  Could also cite GAO Report from: http://www.gao.gov/Products/GAO-10-21

“GAO-10-21: Surface Coal Mining:  Characteristics of Mining in Mountainous Areas of Kentucky and West Virginia”

		Mike R OSM

		Accept comment.  Some changes to text  to indicate that the method is currently very limited in part due to the past decade of controversy, litigation, etc.



		3.1.5.6

		3-35

		1

		Figure 3.1-22 is a cross section of a mountaintop removal operation that includes the hydrology.  This section has only described the types of surface mining.  The other types described do not have cross sections including the hydrology.  This cross section also has stress fractures as a result of underground mining which is completely not related to the surface operation.  For descriptive purposes, this diagram should only relate to mountaintop removal.

		VA

		Agree.  Remove extraneous detail.



		3.1.5.6

		3=35

		Figure 3.1-22

		This figure shows the hydrology which has yet to be discussed, along w/ the valley fills, all the coal seams (including underground mining), the original surface (pre mining) and the final AOC surface.  There is way too much information in this top picture than is provided in the discussion in the adjacent paragraphs.  Also suggest, if this drawing it to be kep,t from the top drawing, “Approximate Original Contour” on left be changed to pre-mining original topography and “approximate reclaimed mountain top” be changed to “reclaimed mountaintop approximating pre-mining topography”.



The bottom caricature in that same figure really doesn’t need to be included as photograph 3.1-33 Photograph3.1-33 (page 3-36) provides a much better job of depicting the description of MTR on pages 3-35 & 3-36.  I would simply add arrows pointing to active MTR area, areas of reclamation incuding approximating the mountain top, and the areas of excess spoil fill.

		KJass

		Duplicate comment



		3.1.5.6

		3-35

		12

		Should include a sentence “However, contour mining, area mining and mountaintop removal mining are three distinct and separate types of mining”

		VA

		Accept



		3.1.5.6

		3-35

		13

		Recommend clarifying that operations “may be” granted an AOC variance rather than “are” granted.  Such variances are not automatic.

		EPA

		Accept



		3.1.5.6.

		3-36

		3-7

		KYDNR is perplexed why it is stated that this DEIS will refrain from using the misnomer “mountaintop mining” and yet uses this term just 4 lines down in the Figure 3.1-23 heading of Mountaintop Mining.  KYDNR prefers the term “mining in mountainous areas” as used in the national GAO reports on coal mining.

		KY

		Accept.  Use the term from GAO report.



		3.1.5.6

		3-36

		2nd full para.

		Suggest: ” Reclamation of an MTR mine creates a level plateau or gently….”

		Mike R OSM

		Accept



		3.1.7.1

		3-36

		24

		I suggest deleting “by dozers or scrapers”.   Topsoil is redistributed with other equipment in addition to dozers and scrapers.

		Lane

		Accept



		Figure 3.1-23

		3-36

		

		Do you mean Mountaintop Removal Mining and Reclamation Operation?  Are you sure it wasn’t permitted as an AOC job?

		Mike R OSM

		Accept



		3.1.5.6

		3-37

		1-3

		The accuracy of this statement depends upon the scale of the operation.

		VA

		Accept.  Please define limitations



		3.1.5.7

		3-37

		6 and 22

		I suggest deleting “beneath”.  Coal is not extracted beneath the resulting highwall when the desired stripping ratio has been reached.  Coal is extracted horizontally beyond the existing highwall.

		Lane-OSM

		Accept



		3.1.5.7

		3-37

		24

		I suggest replacing “miner” with “highwall miner”.

		Lane-OSM

		Accept



		3.1.5.7

		3-37

		Par 5 “A continous highwall

		“front set of rotary cutting heads that cut coal”  I know of no continuous miner that has more than one cutting head.  This should be changed to: “ front rotary cutting head that cuts coal…”

		KJass

		Reject comment.  New equipment with multiple heads does exist and may be used.



		3.1.5.7

		3-37

		29

		“expedited” should be “expected”

		NM

		Accept.



		Figure 3.1-24

		3-38

		

		Mislabeled “Underground Mining Methods.”  Highwall should be more vertical and surface mining bench indicated (wider than scale of equipment shown, typically). Should reorient pattern used to represent strata or use different indication of horizontal lithology.

		Mike R OSM

		Accept



		3.1.5.7

		3-38

		Figure 3.1-14

		The picture includes “Underground Mining Methods” which should be removed.  This piece of equipment was originally designed exclusively as underground equipment, it has been modified for use as a surface mining piece of equipment.

		KJass

		Accept



		3.1.5.7

		3-38

		Par 1

		“Normally, highwall mining can only be conducted in a down-dip direction to prevent excessive dewatering of the overlying strata or potentially dangerous dewatering and contamination from intersection of deep mine workings.”  It took me a minute to realize the intent of this discussion.  To clarify the safety aspect, mining down-dip keeps the water in the mine so it doesn’t flow down hill, out of the mine over the equipment and operators.

		KJass

		Accept.  Please revise text accordingly.



		3.1.5.8

		3-38

		3.1.5.8

		“Ditches are constructed on the uphill sides

of haul roads to collect runoff, and culverts placed at intervals to convey runoff under the road to

the downhill side.”  In western and mid-western mines, where the topography is significantly flatter, ditches are constructed on both sides of each road, and the surface of the road is crested to allow for drainage to both sides.



“Additional small service roads” – per regulations, these are called ancillary roads, which have minimum standards which must be met as well as the primary (access and haul) roads. 

		KJass-OSM

		Accept



		3.1.6

		3-38

		3.1.6

		“If available in sufficient quantity, topsoil is removed and segregated..”  According to regulation there is no “if”, topsoil will be removed and segregated for subsequent use in reclaiming the mine.

		KJass-OSM

		Accept.  Revise text to reflect the requirement to segregate topsoil.



		3.1.6

		3-3

		Par 4

		any of several types of steep-slope fills: “valley,” “head-of hollow,”and “durable rock.”  The rule change for which this EIS is being done has removed these 3 fill terms and simply made these all excess spoil under the same regulation. So this EIS will address these 3 fill types that exists presently.

		KJass-OSM

		No changes necessary.



		3..1.7

		3-39

		Whole section

		As written this EIS discusses 3 types of excess spoil disposal sites – valley fill, head of hollow and durable rock fill which currently exist and were built to the current regulation standards.  However, there is no mention made in this proposed EIS that in the future the change to the regulations will only provide for the construction of excess spoil  structures, now built to more stringent requirements (816.71)   The old sections (816.72 valley fill/head of hollow and 816.73 durable rock fills) are being removed and the construction criteria for any type of excess spoil structure will now be addressed under the more stringent requirements  of 816.71.  

		KJass-OSM

		EIS must look at current regulatory structures as well.  No changes necessary.



		3.1.7

		3-39

		2-3

		The swell factor is a quantitative mathematical representation of the gain in volume commonly known as swell.   I suggest revising this sentence to read: “Therefore, the volume…that was in place prior to mining.  This increase in volume is commonly known as swell.”

		Lane-OSM

		Accept.



		3.1.7

		3-39

		1st para.; 1st sent.

		This statement is no longer true, as most states are requiring “bottom-up” placement.  Suggest: “The predominant valley fill construction technique in steep-sloped Appalachia over the past several decades has been is the durable rock fill method.  Because of the recent regulatory push to reduce the size of valley fill footprints (stream length disturbed/eliminated), reduce erosion, and to more contemporaneously reclaim front faces of fills, most Appalachian steep-slope states are requiring valley fills “bottom-up” construction in lifts.

		Mike R OSM

		Accept changes



		3.1.7

		3-39

		2nd para.; 1st sent.

		Suggest: “Before the enactment of the SMCRA, much of the excess spoil was pushed over the outslope below the mining bench.”

		Mike R OSM

		Accept.



		3.1.7

		3-39

		2nd para.; 2nd sent.

		Suggest: “Since the passage of SMCRA, regulations require increased engineering efforts directed toward design and construction of excess spoil disposal areas to improve safety promote free-drainage and improve mass stability.

		Mike R OSM

		Accept



		3.1.7

		3-39

		17

		I suggest replacing “valley fill construction technique” with “method of excess spoil disposal”.

		Lane

		Accept



		3.1.7

		3-39

		3rd para.; 2nd sent.

		Suggest “The term “Hollow Fill” has been used interchangeably with each

Method, particularly in Kentucky.”

		Mike R OSM

		Accept



		3.1.7

		3-39

		21

		I suggest deleting “disturbed area” and replacing it with “mined out area”.

		Lane

		Reject.  Disturbed area can include more than the mined area.



		3.1.7

		3-39

		Par 5

		“steep-sloped Appalachia” because the Centralia mine in Centralia, WA constructed a valley fill in its steeply sloped terrain, this should be reworded to address areas outside of just Appalachia.  Change to: “Steep-sloped, mountainous areas is..”

		KJass-OSM

		Accept.



		3.1.7

		3-39

		Par 6 – “Before the…

		“SMCRA, much of the excess spoil was pushed over the slope”.  Prior to SMCRA there was no need to even keep material to restore the pre-existing topography, so it wasn’t yet known as  excess; it was just material that was not needed & in the way of mining – thus “shoot & shove”

		KJass-OSM

		Duplicate comment.



		3.1.7

		3-39

		

		The introductory section 3.1.7 should generally describe the 2:1 outslope, 50-foot terrace, stability (static/dynamic F.S.) and (100-yr 6-hr storm) drainage control requirements.  The requirement for key-way cuts and buttresses where foundations are >2.8:1 could also be mentioned.

		Mike R OSM

		Accept.  Please revise accordingly.



		3.1.6

		3-39

		

		Last sentence: “...and are explained in detail below.”

		UT

		Accept.



		Figure 3.1-25

		3-40

		

		Suggest relabeling drawing “Typical Valley Fill Design” or “Typical Durable Rock Fill,” inasmuch as a true head-of-hollow fill is built in lifts, has a rock chimney drain, is less than 250K c.y., etc.  If labeled the formed, the drawing might also be shown with horizontal lines representing lifts instead of a homogenous fill pattern.

		Mike R OSM

		Accept.



		3.1.7

		3-40

		Figure 3.1-25

		This figure has a lot of stuff on it, and at 8.5X11’ size paper, it will be illegible.  I would suggest using the plan view and the end cut showing how the valley is filled with material.

		KJass-OSM

		Reject comment.  However, ensure that the figure is legible and understandable.



		3.1.7.1

		3-40

		General

		There may also be allowed by some states a lift-type fill, where the underdrains are placed and each lift may be greater than 4-feet and up to fifty feet, end-dumped if it is durable.  In that fashion, the front face can be completed in phases and terraces are created by stepping back and dumping the next lift on top of the successive completed/reclaimed lift.  Could also mention WV’s fill with a “erosion protection zone” to catch erosion and sediment; which must be removed at end of upstream construction unless 404 allows retaining it.

		Mike R OSM

		Accept.



		3.1.7.2.

		3-40

		14-16

		KYDNR believes that the description of a head of hollow fill is incorrect by stating it contains a chimney drain. Very few, if any of, Kentucky’s head of hollow fills have been constructed with a chimney drain.

		KY

		Accept.  Please qualify language.



		3.1.7.3

		3-40

		2nd para.

		“Wing dumping” is not allowed to occur in most states but for so far in front of the advancing dumped face.  This is because, if the excess spoil calculation was off, the excess spoil needed to create a final face perpendicular to the stream could be insufficient and a concave face result, which may affect drainage control and/or stability in addition to needlessly disturbing downslope areas. 

		Mike R OSM

		Accept.  Revise text to indicate that wing dumping is only allowable in most states in proximity to the advancing dumped face.



		3.1.7.3.

		3-41

		18-19

		It should be noted that in many cases wing dumping is not allowed and may be a violation of  Kentucky regulations.

		KY

		Duplicate comment.



		3.1.7.3

		3-41

		Par 5 – “The design phase..

		“The design phase of a durable rock fill must demonstrate that the structures will comprise 80

percent durable rock by volume. The successful long-term performance of the fills is directly

related to the strength and durability of the rock in the fill mass and rock drains. Durable rock is

defined in Federal regulations at 30 CFR 816 / 817.73(b) as rock which does not slake in water

and will not degrade to soil material.”  This has already been stated in paragraph 1 of this section.

		KJass-OSM

		Accept.



		3.1.7.3

		3-41

		Par 6 – “The regulatory intent…

		“ Several State and Federal inspectors, engineers, and geologists have considered that the SDI may not accurately discriminate durable and non-durable rock.”  Why is this in here – that this standard may not be meeting its usefulness?  Is there a better alternative available?



		KJass-OSM

		Reject comment.  Statement is accurate.



		3.1.7.3

		3-42

		1

		Is there any documentation to support this statement: “To-date, the occurrence of significant mass movements on all types of valley fills is

minimal”? (I see there is a summary of fill stability in steep slope operations in the Appalachian region. What about fills in other mining regions?)

		Barcley-OSM

		Please document the supporting evidence.



		3.1.7.4

		3-42

		3

		This type of spoil placement is not typically used anymore.  Now the entire AML bench/highwall is reclaimed to avoid placing excess spoil in valley fills.

		VA

		Please revise text to note that in some areas, spoil is placed on unreclaimed AML features to avoid placement in excess spoil fills.



		3.1.7.4.

		3-42

		13-18

		  KYDNR believes it would be more appropriate to gather fill data from the last five years rather than from 2001-2005.  This information is readily available from annual OSM/State reports.  KYDNR also believes that the number of approved (permitted) fills is misleading as no information on constructed fills is given.  Based on state/federal studies, it is estimated that 40-60% of the Kentucky permitted fills are NOT constructed.

		KY

		Accept.   See data in next comment.



		3.1.7.5

		3-42

		

		Trends in Excess Spoil Disposal - As currently written the text states “Recent information shows a trend towards less numerous fills and smaller fills…..Kentucky declined (262 to 92)….average size of the Kentucky fills continues to show a general decline (from 19 to 7 acres).”



Information available to the Lexington Field Office is in conflict with statement regarding the declining size of fills.  Also, the number of fills does not match, but this might be due to criteria for counting, i.e. permitting vs. built. 



Annually, LFO compiles a Fill Inventory that includes information on number of fill permitted (not necessarily built), average size, watershed acreage, etc.  The numbers from these inventories do  not match the numbers presented in the draft EIS.  See Table :

		CY

		#Fills Permitted

(not necessarily built)

		Avg. Acres

Surface Mine

		Avg. Acres

Underground Mine

		Avg. Acres

Other



		2002

		336

		12.69 

		5.89 

		6.17



		2005

		226

		15.46

		3.14

		6.87



		2006

		312

		14.93

		3.41

		4.15



		2007

		259

		13.9

		3.01

		13.95



		2008

		246

		13.6

		2.91

		3.25



		2009

		104

		21.02

		46.08

		-









		AR-OSM

		Accept.



		3.1.7

		3-42

		16-18

		Virginia information listed is misleading.  Please insert a sentence to clarify relative size of fills - in Virginia, fills are typically less than <1 mcyds with small footprints.

		VA

		Accept



		3.1.7.5

		3-42

		3rd para.

		The SBZ EIS has additional trend data after 2005 that is not reflected in this section.

		Mike R OSM

		Accept.  Please use pertinent data from 2008 EIS.



		3.1.7.6

		3-43- -46

		general

		This section seems like a mixed bag of stability and somewhat uneven treatment of new requirements in states.  Suggest separating into 2 different sections.  Should also explain that WV and KY fill optimization was in part due to AOC studies that showed over-permitting fills, and in part due to increasingly more stringent CWA 404 requirement to minimize stream impacts.

		Mike R OSM

		Accept.  Please revise accordingly.



		3.1.7.6

		3-43

		30

		…” (redistribution of the spoil from form one part of the fill to another…”

		UT

		Accept.



		3.1.7.6

		3-43

		34

		“(e.g. not more that than one bench on the fill face)”

		UT

		Accept



		3.1.7.6

		3-43

		Par 4 – “For the purposes

		“of the spoil form one part”  this should be FROM

		KJass-OSM

		Accept



		3.1.7.6

		3-44

		13-14

		The following statement is not a complete sentence: “For example, an underdrain system

of a durable rock fill is likely inadequate when insufficient amount of durable rock and/or

unaccounted for subsurface drainage.”

		Barcley-OSM

		Accept.  Please revise to complete the sentence.



		3.1.7.6

		3-44-3-45

		

		Why describe KY RAM 145 and not mention WV AOC plus?

		WV

		Accept.  Please revise to recognize WV AOC plus approach.



		3.1.7.6

		3-44

		29

		“…(8) additional studies of completed fills; and, [no comma]…”

		UT

		Accept



		3.1.7.5

		3-44

		31-37

		This paragraph is largely a duplicate of page 3-42, lines 30-36.  Not clear why the majority of this paragraph needs to be included twice.

		EPA

		Accept.  Delete duplication unless there is an overriding reason for repeating it here.



		3.1.7.7 and subsequent sections

		3.46

		

		Seems like this and following sections are numbered incorrectly and should be 3.1.8, etc.

		Mike R OSM

		Accept.  Consider revising organization.



		3.1.7.7

		3-46 to -47

		

		The subsection titled “3.1.7.7 Mine Reclamation” seems out of place within Section 3.1.7 Excess Spoil.

		UT

		Duplicate comment.



		3.1.7.7

		3-46

		1st para.

		Mine reclamation is the process of backfilling, regrarding…”

		Mike R OSM

		Accept.



		3.1.7.7

		3-46

		4

		“Mine reclamation is the process of backfilling, regarding regrading and planting vegetation on a disturbed”

		UT

		Duplicate comment.



		3.1.7.7

		3-46

		1st line in subsection

		Change “regarding” to “regrading.” 

		Barcley-OSM

		Duplicate comment.



		3.1.7.7

Mine Reclamation

		3-46

		4

		The word regarding should read regrading. 

		TX

		Duplicate comment.



		3.1.7.7

		3-46

		Par 2 “Mine Reclam.



PAR 3

		“backfilling, regarding and planting”  Should be REGRADING



“Backfilling” It isn’t really stated, but most of this page refers to restoration of a SURFACE mine.  It may be confusing if backfilling were tried to be explained with the concept of underground mining.

		KJass-OSM

		Duplicate comment.



		3.1.7.7

Mine Reclamation

		3-46

		13

		The statement “almost all sites generate excess spoil that must be hauled to valley fills...” does not characterize surface mining operations which do not generate excess spoil, such as in the Gulf Coast region.   

		TX

		Accept.  Please revise to qualify and limit statement or include specific reference to coal mining operations which do not generate excess spoil.



		3.1.7.7

Mine Reclamation

		3-46

		22, 

29

		The description of topsoil substitute (rock-based material broken up by passage of tracked equipment) appears to only characterize topsoil substitution in the eastern United States rather than other regions, where unconsolidated overburden material is used.  

		TX

		Accept.  Please revise to reflect broader topsoil substitution practices.



		3.1.7.7

		3-47

		FRA para.

		Citation should be OSM’s web site, not VPI: http://arri.osmre.gov/PDFs/Pubs/FRA_No.2.7-18-07.Revised.pdf 

		Mike R OSM

		Accept. 



		3.1.7.7

		3-46

		“Backfilling”

























“Regrading”







“TopsoilRedist”





























































Revegetation

		“Almost all sites generate excess spoil that must be hauled to valley fills or other disposal fill types adjacent to the immediate mining area.”  This sentence is very broad and assumes that all mining generates excess spoil.  NOT TRUE.  Western surface mines, because of the thickness of coal seams removed, does NOT generate any out-of-pit spoil.  The exception is WA state, where in mountainous terrain, one operation does have a couple of valley fills, the other has some stockpiled out of pit spoil.

“the leveling of spoil areas” – rather than leveling, use “reshaping and movement of spoil matieral”





“preparation of a rock-based topsoil substitute,

if topsoil replacement is not employed”.  Western topsoil substitute material is generally not considered rock-based material.  It is simply a substitute overburden soil that meets suitability criteria for use as topsoil, because 1) there is no “Horizon A topsoil” prior to mining, 2) what is available is very limited or inconsistently found prior to mining, or 3) is of such poor quality that substitute material is approved as the suitable rooting material in lieu  of actual topsoil.  But the last part of this paragraph hits on this exact problem, so perhaps simply removing the rock-based discussion is enough to clarify the concept. 



“redistributed by dozers or scrapers at an application rate determined by available quantities, usually between 4 and 12 inches.”  Based on the preceding comment, the last section of this (the specific depth) must be removed, as this thickness does not apply to most mines in the west (and actually may be the approved substitute in some quantity).



“is amended with fertilizer”  Again, this may be the standard requirement in the east, but it is not a requirement in the west.  REMOVE “with fertilizer” to simply say the soil is amended



“Planting is normally conducted by hand”  Is this action specific to planting of trees & shrubs??

		KJass-OSM

		Accept



		3.1.7.8

		3-47

		26

		“some” should be replaced with “most” as evidenced by your statement on 3-48 line 18.

		WV

		Accept



		3.1.7.7

		3-47

		Par 1

















Par 3

		“postmining land use change must be approved.” As this is the revegetation section, should this be here & not under grading?  Also, w/ the pmlu change, it may have a different requirement for plants suitable for that change – such as wetland types or riparian.



“Most coal-bearing lands in the Appalachian region were forested prior to mining. As a result of

research and recent changes in regulatory policy, many surface coal mines are now being

restored to native forest after mining using the Forestry Reclamation Approach. For additional

information on FRA, the reader is referred to the Appalachian Regional Reforestation Initiative

web page at http://arri.osmre.gov/.”   These practices are also required for western mines, in AK & WA so perhaps this statement should state that pre-mining lands that were forests are being returned to that state using this new practice.

		KJass-OSM

		Accept



		3.1.7.8

		3-47

		PAR 4 – “Both UG…”

		“underground and surface mine coal may contain rock or excessive sulfur and not be

suitable for immediate use by the consumer in its state at the mine mouth.”  It took me a minute to realize this refers to MINED coal.  CHANGE:  “Mine” to “MINED” 



“rock and blend with”  This should be “OR blend”.  Centralia Mine, WA washed their coal to remove rock, but it went directly to the powerplant after that to be used without being blended.

		KJass-OSM

		Accept



		3.1.7.8

		3-48

		Figure 3.1-26

		This photograph shows an overview of a preparation plant w/ the belt line to the stockpile,  some crushers w/ stacker tubes (I think) and an impoundment above a valley fill.  There is no labeling of any structure – though the title is Coal Preparation Facilities.  However, as the description is pretty straight forward, I don’t think this photo is needed.



Also in this section the use of processing facilities, wash plant and preparation plant are used interchangeably.  I understand this but does the general public, particularly ones that don’t live in a coal mining community?

		KJass-OSM

		Accept in part.  Please label features in the photo.



		3.1.7.9

		3-48

		1st para., 1st sent.

		Suggest: “Reject material, or coal mine waste or refuse (rock separated during from the cleaning of coal, often consisting of shale), is typically disposed of off-site near of a coal processing facility due to fill storage capacity land occupancy requirements.

		Mike R OSM

		Accept



		3.1.7.9

		3-48

		9

		Scalp rock is typically disposed of at or near the mine site.  Refuse from coal processing is typically stored at or near the preparation plant, which may be near or off-site of the active mining operation.

		VA

		Accept



		3.1.7.9

		3-48

		Par 2

		“disposed of off-site of [should this be IN] a coal processing facility” This is the same term used above to process the coal.  Perhaps this should be identified as a “coal processing waste storage facility” BUT unlike eastern properties, western facilities are within the permit and are not off-site.



“Under normal circumstances, about 10 to 15 percent of surface mine output will go to a processing facility for cleaning and blending, and the rest will be transported directly to the shipping point.”  This is definitely an Eastern thing – There are NO surface coal mines in the west process their coal (other than to crush) prior to shipping.  Please correct this general statement which applies strictly to specific areas of the county.

		KJass-OSM

		Accept in part.  There are at least a few preparation plants being planned for western mines.  Thus it should indicate a more regional standard for processing of surface mined coal and an indication that the use of coal preparation may increase in other regions in the future.



		3.1.7.9

		3-48

		13

		I suggest replacing “New material accumulates” with  “ fine refuse material in a slurry form is pumped”.

		Lane

		Accept



		3.1.7.9

		3-49

		1st para., last sent.

		Suggest: “..in a series of lifts as new the fine coal waste is deposited as a slurry material in the impoundment formed accumulates behind the embankment.

		Mike R OSM

		Duplicate comment.



		3.1.7.9

		3-49

		Par 2 – “Refuse with…”























Par 3

		“refuse impoundment behind the berm”  Earlier drawings show berms on roads and mountainside working areas – it has not been defined to be either the equipment barrier nor as, in this case, the constructed embankment.  Please correct this.



Also, “refuse impoundment” in this sentence has been interchangeably used as “coal processing waste storage facility”, as specified in the previous comment.

New term: “coal processing waste” used as above.  Either identify all terms or stick to one throughout the discussion.



CHANGE TO “drilled wells, [ADD:  are] used to place slurries and solids in underground mines [ADD: which] considered mine backfill [ADD: material].



“Such [ADD” backfill] wells [ADD:  to transport these waste materials ] may be used to…”



		KJass-OSM

		Accept



		3.1.7.9

		3-49

		4

		I suggest replacing “berm” with “embankment”.

		Lane

		Duplicate comment



		3.1.7.10

		3-49

		Last Par

		“Coal refuse is a low BTU-value material generated by the coal mining process.”  I gather this use of the term coal refuse is the solid rock that is separated out not the slurry material produced after the material has been chemically processed, as the term was used earlier.  Please clarify what this material is & how it is generated.

		KJass-OSM

		Acccept



		3.1.7.9

		3-49

		

		Coal Refuse Disposal Facilities - Text addresses % of surface mine output that will go to a processing facility for cleaning and processing.   Since underground mines are the largest contributors of reject, suggest that a similar discussion of % of output be added to the text. 

		AR-OSM

		Accept



		3.1.7.9

		3-49

		17

		It’s not clear what the  “state and USEPA Regional survey conducted for this study” refers to.  Is this an effort related to the 2008 EIS, or a new endeavor conducted to support this EIS?  Or is it the 1999 study described later in the paragraph?



If so, are there any new data over the past 11 years on this topic?

		EPA

		Accept.  Please ensure the text reflects what study is being referred to and use the most recent  available data.



		3.1.7.9

		3-49

		17-29

		Explain in more detail.

		WV

		Reject.  Not sure what the commenter wanted.



		3.1.7.9

		3-49

		22

		Recommend adding “pursuant to the Safe Drinking Water Act” after “EPA” within this sentence to clarify the statutory authority for this permitting requirement.

		EPA

		Accept



		3.1.8

		3-50

		19-21

		Not all bond amounts are determined based on a “worst case” scenario basis. I suggest revising to read: “Bond amounts may range from a few hundred thousand dollars to many millions of dollars”. 

		Lane

		Accept, although “worst case” is generally used.



		3.1.8

		3-50

		24

		“Phase 1 bond releases are granted after satisfactory backfilling and regarding regrading have been completed on the disturbed area.”

		UT

		Accept.



		3.1.8.

		3-50

		24

		“backfilling and regarding” should be corrected to “backfilling and regrading”


		KY

		Duplicate comment



		3.1.8

		3-50

		37

		As stated, this is a federal requirement.  Some state regulatory programs may differ from this requirement.

		VA

		Clarify that this is a federal requirement.



		3.1.8

		3-50

		2nd para., last sent.

		Suggest: “Phase 3 releases are granted after

the approved post-mining land use (“PMLU”) and water quality standards for runoff leaving the permit area are is met (i.e. the mine site meets all performance standards and conforms with the approved permit reclamation plan).

		Mike R OSM

		Accept



		3.1.7.10

		3-50

		Par 2

		http://www.msha.gov/Impoundments/DesignManual/Chapter-2.pdf   This link is in a section of text which describes remining.  I’m not sure this link to the construction of slurry impoundment criteria has be inserted in the correct location of this document. 

		KJass-OSM

		Accept.  Please ensure this is referenced in the proper location.



		3.1.8

		3-50

		Par 3









Par 4
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		“provide funds for the government to complete the”  REPLACE: “government” WITH “regulatory authority”.



” Bond amounts are based on a “worst case” [INSERT:  reclamation cost estimate] scenario in relation to the maximum amount of disturbed area open at any one given time and may range from a [ADD:  minimum of $10,000][REMOVE: few hundred thousand dollars] to [ADD: hundreds of] [DELETE: many] millions of dollars.

“bond [ADD: must] [DELETE: should] be sufficient to assure the completion of the reclamation plan if the work had to be performed [ADD: under contract of] [Delete: by] the regulatory authority in”



“Reclamation bonds [ADD: may be] [DELETE: are] released [ADD: , generally in three]  phases [ADD:  as defined in SMCRA, and dependant on the extent of reclamation completed as approved.]”



“Phase 1 bond releases are granted after

satisfactory backfilling and regarding”  CHANGE TO: REGRADING.



Phase 2 releases are granted after completion of [REPLACE: revegetation with TOPSOILING] activities. 



Phase 3 releases are granted after the approved post-mining land use (“PMLU”) is met (i.e. meets all performance standards and the approved permit plan) [ADD:  vegetation has been established for the required amount of time (5 years east of Mississippi and 10 years west of the Mississippi), and the ponds have been removed.]



“…federal, state, or municipal bonds; and investment-grade securities), and self bonds”  The federal rules do not specifically address the acceptance of investment grade securities – however, no RA’s that I know of allow these because of the potential for fast change in their values.  These must be removed from the list of items that can be used as performance bond.  Perhaps listing all of the choices allowed is too detailed – stick w/ what’s listed in regs as allowed types w/ reference to the regulations if anyone is really interested.

		KJass-OSM

		Accept



		3.1.8

		3-50

		Par 6

		“To remain qualified, self-bonded permittees must maintain a tangible net worth of at least $10

million, possess fixed assets in the U.S. of at least $20 million, and either meet certain financial

ratios or have an "A" or higher bond rating.”  This list includes pieces of the three financial test criteria, of which the guarantor must fully meet only 1.  In addition, there are contracts that must be signed and other requirements (including 5-yr life of the entity, amount of self bonds no great than 25% of TNW in the US, and financial in USGAAP format) which have not been identified in this section.  



“The regulatory authority [MAY] reduce the market value of collateral by a margin sufficient to cover the regulatory authority's cost to liquidate the

collateral in the event funds are needed for reclamation”. This practice may be happening at state levels, but the federal regulations do no require this practice (though it is a wise one).



		KJass-OSM

		Accept.  Please make appropriate revisions.



		3.1.8

		3-50- -53

		General

		Suggest section 3.1.8 be subdivided into additional sections.  No discussion of bonding for water treatment.

		Mike R OSM

		Evaluate appropriateness of further subdivision of this section.



		3.1.8

		3-51

		Par 3

		[See 30 CFR Part 800 for Office of Surface Mining (OSM) regulatory requirements].  Also see OSM Directive REG-28 (http://www.osmre.gov/guidance/directives/directive525.pdf)g

		KJass-OSM

		Accept



		3.1.8

		3-52

		

		GENERAL—this section may read better by separating out the different types of bonding instruments and their descriptions instead of discussing them jointly in the same paragraph or sentence.

		VA

		Accept



		3.1.8

		3-52

		Par 4

















Par 5

















Par 6

		“which is updated annually on July 1 and can be viewed and downloaded at ww.fms.treas.gov/c570”  I think you need to add that it is updated periodically so the list is always current, otherwise as written it can be assumed this list gets old & outdated which isn’t true.



“third party to complete [ADD: the work needed to meet the requirements of] the reclamation plan”



“Prior to disturbing new acreage [ADD: not considered in the reclamation cost estimate], the permittee…”



“typically requires five years [ADD:  in the eastern US and 10 years in the western US] after..”

		KJass-OSM

		Accept



		3.1.8

		3-52

		22

		Change “bonding requirements section 509 of SMCRA” to “bonding requirements of section 509 of SMCRA”.

		Barcley-OSM

		Accept



		3.1.8

		3-53

		2

		UDOGM has interpreted the revegetation success rules as requiring less time to achieve bond release in the case of industrial/commercial post mining land use.  i.e. For industrial uses within 2 years of grading, vegetation success equals the  vegetation cover necessary to control erosion.

		UT

		Reject.  No changes necessary



		3.1.8.1

		3-53

		14

		Sentence should also include “fails to complete all reclamation obligation…and available conventional bond funds (surety, letter of credit, etc.) are inadequate to complete the required reclamation.

		VA

		Accept



		3.1.8.1

		3-53

		Par 1























Par 2







		“Additional time [ADD:  to meet release criteria is met] may be required for attainment of certain PMLUs, such as commercial forest land, industrial, commercial, etc. Generally, once mining has begun on large sites, the only feasible reclamation plan is to complete the mining according to the original plan.”  Sentence 2 of this statement is incorrect.  There is nothing in the regulations which prohibits a  permit revision to a SMCRA permit, including a change to the pmlu if all criteria is met in the application and supporting documentation.





post a bond covering” CHANGE TO:  “post an individual bond covering”



“reclamation obligations. [ADD:  In addition, the TN federal program now includes an alternate bonding system process to ensure financial assurance to cover the cost of treating acid mine drainage beyond the life of the coal permit.]  Under OSM…”

		KJass-OSM

		Accept



		3.1.9

		3-53 thru 3-74

		Starting with 20

		The content of this section does not reflect its title “Mineral Resources and Mining by Region”, as it infers both minerals and mining operations other than coal.  Unless non-coal minerals were previously determined to be insignificant or unimpacted by the proposed rulemaking, other mineral resources should be discussed to some degree under this section, particularly considering federal mineral interests in western states.  



Oil, natural gas, and coalbed methane resources are usually more closely tied to coal geology than other mineral resources.  In federal lands in Utah, coal and oil and gas resources often overlap, and unless previously determined to be insignificant, should (at least) be considered for evaluation with the other resources, since they have significant economic value. In Utah and other western states, the Bureau of Land Management would be a good source for this type of information.

		UT

		Accept in part.  A general statement to address the issues raised by this comment should be added to the discussion.



		3.1.9

		3-54

		1

		The pie chart showing production by region is very helpful.  This would be a logical place to show a similar pie chart documenting reserves by region.

		UT

		Accept.



		3.1.9





3.1.9.1

		3-54 & -55



-56

		Figure 3.1-27, -28, -29



-30

		Again, these colors will not show up on b&w copies of the EIS, should use symbols instead so all can understand graphs regardless of color of printed or on-line EIS.



Also, section 3.1.9.1.2:   page 3-60, figure 3.1.32;

Pg 3-66, figure 3.1.36; page 3-63, figure 3.1-34; page 3-69, figure 3.1-38; 

		KJass-OSM

		Accept



		3.1.9

		3-55

		1

		Figure 3.1-28 does not appear to correspond to Figure 3.1-29.  The Appalachian Basin is listed as the second highest production region in the top figure at just under 400,000,000 short tons in 2008.  The Appalachian basin is not even listed on the bottom graph for that same year.  What is denoted as the Illinois Basin on this graph has the same ton production as listed on the first graph for the Appalachian Basin (which is also 4 times more than is listed for the Illinois Basin on the first graph).  Have the items been mislabeled?  

		VA

		Accept



		3.1.9

		3-55

		4-5

		Figure 3.1-29 appears to omit the Appalachian Region from the graph.

		EPA

		Duplicate comment



		3.1.9

		3-55

		-----

		Figure 3.1-29:  The legend is incomplete; each data set has 7 bars; the legend contains only 5 regions.

		KY

		Duplicate comment



		3.1.9

		3-55

		5 (Fig 3.1-29)

		The legend for this figure is incomplete - Appalachian Basin and Colorado Plateau labels are missing.  

		UT

		Duplicate comment



		3.1.9

		3-56

		n/a

		Figure 3.1-30 Map of Appalachian Basin, but only shows north and central basin, omits southern basin, per lines 17-18.

		VA

		Accept



		3.1.9.1.1

Figure 3.1-30

		3-56

		1st para., 1st and 2nd sent.

		The coal “zones” shown in the figure and listed in the narrative are only “selected” zones from USGS publications.  There are other intermediate and deeper seams considered part of the Appalachian coal basin zones (e.g., No. 5 Block, Stockton and Coalburg, Winifrede/Hazard, Williamson/Amburgy, Campbell Creek/Upper Elkhorn No. 3, and Upper Elkhorn Nos. 1 and 2/Powellton).  Suggest revisions, at a minimum, that the 1st sentence read: “…six selected coal producing zones regions,…”  Delete the second sentence, as the referenced figure provides that info.  

		Mike R OSM

		Accept



		3.1.9.1

		3-56

		8

		The map of the Appalachian basin needs work.  There are many more coal seams that the 6 given in the legend.   Also the entire basin is not shown as it does not show Alabama, Georgia and southern Tennessee coal fields.  See Figure 3.2-3.

		Lane

		Accept



		3.1.9.1

		3-56

		

		Figure 3.1-30 is labeled as a map of the Appalachian coal basin but only shows a portion of the basin (cuts off the southern Appalachian Basin.)

		Garnett

		Duplicate comment



		3.1.9.1.4

		3-57; 3-58

		31-37; 1-10

		Include recovery % as in the Extraction Method section for the Colorado Plateau

		UT

		Accept



		3.1.9.1.2

		3-57

		General

		The section seems to be mixing coal “beds” and coal “zones”.  Not clear without looking at the source reference material whether those resources listed as coal beds are actually multiple beds from coal zones.  I do not believe (see comment above) the “selected” zones shown/mentioned represent all of the coal zones in Appalachia.  If so, the reserve amounts under Federal lands may be misstated.  Shouldn’t this section state the amount of private lands over coal; state lands?  Shouldn’t there be a section discussing major mineral owners controlling a majority of the reserves?

		Mike R OSM

		Accept



		3.1.9.1.2

		3-57

		1-21

		In addition to clarifying that many coal reserves are owned by Federal owners, this section should also characterize the private/state/etc. owners of coal reserves as well.  For example, in West Virginia and Kentucky, a significant proportion of lands are owned by out-of-state land holding companies, an important detail that is not at all mentioned here.  Existing research certainly exists as to the types of landowners in this region.

		EPA

		Accept



		3.1.9.1.4

		3-57

		33

		On line 6 of 3-36, “This DEIS does not use the term ‘mountaintop mining’…” Then on the listed page and line, “Surface mining in this region utilizes area mining and mountaintop mining methods using draglines, trucks and shovels, and front-end loaders.”  It is unclear to what mountaintop mining refers.

		VA

		Accept.  Please ensure consistency in use of terminology.



		3.1.9.1

		3-57

		33

		This sentence references mountaintop mining even though page 3-36 lines 5-6 states “This DEIS does not use the term “mountaintop mining”.

		Lane

		Duplicate comment.



		3.1.9.1.3

		3-57

		Par 4

		Sentence 3 – “The majority of the coal resources in this region [,] located in thick bedswith low to medium sulfur content and high Btus [,] has been mined.  ADD comma’s as written.

		KJass-OSM

		Accept



		3.1.9.1.4

		3-57















3-58

		All of section 3.1.9

















footnote







Par 1























		“40% of the production in the Appalachian Basin in 2008 and”  See earliest comments above – update w/ 2009  information from EIA.gov 

This is also true throughout section 3.1.9 & all subparts: use of 2008 stats?  Granted this is most recent from EIA, but state should have data for the 2 yrs since this was published.



Why not put footnote 7 on this page where reference is located?



Is the WV “42” still current as of this date or is this a 2008 # as well?  Otherwise, provide the date this was current.



“Room-and-pillar mining using continuous miners is common in smaller resource areas and some small operations mine in beds above or below previously mined areas.”  I thought I had read in the early section of UG mining that multiple seams were NOT allowed in some cases.  If this is valid then between the 2 statements clarification is needed.

		KJass-OSM

		Accept.  Please use updated data.



		3.1.9.1.4

		3-58

		1st para. 2nd sent.

		I don’t understand the relevance of the highlighted part of this sentence:

“Room-and-pillar mining using continuous miners is common in smaller resource areas and some small operations mine in beds above or below previously mined areas.” 

		Mike R OSM

		Please revise sentence to ensure meaning is clear.



		3.1.9.1.4.

		3-58

		2nd para.

		I don’t understand the highlighted part of this sentence: “In addition, auger and highwall mining was once common in this region, but production by this

method has declined as most have caught up with the final highwalls.”

		Mike R OSM

		Please revise sentence to ensure meaning is clear.



		3.1.9.1.4

		3-58

		9

		Highwall mining is fairly common in WV.

		WV

		Accept.



		3.1.9.1.5

		3-58

		11-16

		Where did this data come from?  Is it permits or mines?

		WV

		Please clarify source in text.



		3.1.9.1.5

		3-58

		General

		This section says nothing about “Mine Size,” other than 12 mines produce x% of regional production—it appears to be as much about employment.

		Mike R OSM

		Revise text accordingly.



		3.1.9.1.6

		3-58

		2nd sent.

		Suggest: “Prior to 2008, cCoal production in

Appalachia was had been in decline for the two years before 2008.

		Mike R OSM

		Accept



		3.1.9.1.6

		3-59

		----

		What do the numbers on the y axis of the graph at the top of the page represent? (e.g., 4.90E + 08)

		Barcley-OSM

		Accept.  Please ensure the labels are understandable or removed.



		3.1.9.1.4.

		3-59

		2-3

		No source data/report is given for the comparison of tons/man-hour when comparing surface/underground efficiencies. 

		KY

		Accept.



		3.1.9.1.6 

		3-59

		7 

		The use of the term utilization can be confusing.  

“The mines of the [Appalachian] region utilized 79% of underground production and 74% of surface production for a total utilization of 77% of the resource. (p. 3-59)” 



Is the statement about the Appalachian mines a reference to utilization of production capacity? If so, the mines themselves don’t utilize the coal - they produce it.  The public uses the coal.

		UT

		Accept.



		3.1.9.1.6.

		3-59

		1st para., last sent.

		Do you mean?: “The electrical generating stations and steel mills mines of the region utilized 79% of underground production and 74% of

surface production for a total utilization of 77% of the resource.”

		Mike R OSM

		Accept



		3.1.9.1.6

		3-59

		9-12

		In addition to describing recent year-to-year trends in coal production across all regions, this document should also describe longer term trends in available reserves and likely shifts in coal production among regions of the U.S.  While the chapter as written includes data related to available reserves in each region, there is no attempt to compare reserves across these regions, or to forecast trends in coal production.  This is a significant omission, particularly in the context of predicting the likely impacts of the stream protection rule on coal production methods and its geographic distribution.

		EPA

		Accept.  Summarize the information on this issue available in other reports.



		3.1..9.2

		3-59

		n/a

		The sentence, “Arizona also produced coal from this region as of 2008,” reads backward.  It implies that AZ hadn’t produced coal until 2008, which is not true. 

		Yellowman-OSM

		Accept. Revise text to clarify meaning



		3.1.9.2

		3-59

		14

		Replace “The Colorado Plateau is located in the Four Corners region of Colorado, Utah, New Mexico, and Arizona” with “The Colorado Plateau coal region comprises coal reserves in Colorado, Utah, New Mexico, and

Arizona”.  The “Four Corners Region” generally refers to the area surrounding the four corners and does not describe the entire four-state area.

		UT

		Accept



		3.1.9.2.1

		3-60

		Fig 3.1-32

		Add a legend to the figure identifying what the colored areas denote.  If they represent reserves, it is not accurate, as coal reserves currently being mined in the Book Cliffs (located east of the San Rafael Swell are not shown at all.  The Wasatch Plateau Coal Field is much more extensive than shown in the figure, extending east and north from the area shown.  The Alton Coal Field with a soon-to-be permitted mine is also not shown.  Since mines in these areas will fall under SMCRA rules, these areas should be evaluated.

Also, although it is a large coal resource conducive to underground mining, much of the Kapairowits Plateau is not typically included in reserve assessments because of National Monument status.



The states also need to be labeled, and the shape of the states should be corrected.

		UT

		Accept



		3.1.9.2.1

		3-60

		4

		“The coal-bearing regions in the Colorado Plateau are predominantly located in eastern  western Colorado,”

		UT

		Accept



		3.1.9.2.1

		3-60

		5-6

		Correction:  

“some of the significant coal beds fields in the region include the Wasatch Plateau, Book Cliffs, Alton, and Kaiparowits Plateau in Utah, the San Juan Basin…”  



Explanation: Figure 3.1-32 inaccurately shows the Wasatch and Kaiparowits Plateaus as being the only coal-bearing areas in Utah.  Kaiparowits coal is not accessible to mine because it is within the boundaries of Escalante National Monument.  The Book Cliffs is also a coal producing area, as well as the Alton-Kolob Coal fields, along with the Wasatch Plateau, all have permitted mines.  These coal fields are not the only coal fields in Utah, and none of them should be categorized with Colorado coal fields, since there are distinct geologic boundaries between the two.  



Coal mining in other fields (e.g. Henry Mountains) in Utah is also foreseen after the more-readily mineable Utah coal reserves are mined.



Also, at least for Utah, the equivilation of “coal beds” with two “plateau” is awkward, since coal beds, while located in the plateau and in the plateau’s coal field, are not the plateaus themselves.  Using the term “coal fields” is probably more accurate than “coal beds” in Utah.  The use of “coal beds” for coal in other Colorado Plateau states might be acceptable.

		UT

		Accept



		3.1.9.2.1

		3-60

		17-18

		This is just one example of many found throughout the EIS; tonnage should be described consistently, either as ‘million short tons’ or ‘thousands of short tons’, rather than mixing the two, especially in the same sentence.   “In 1997, about 30 percent (330 million short tons) of coal mined in the United States came from Federal lands, 52,180 thousands of short tons of which came from the Colorado Plateau region,…”

		UT

		Accept.  Please use standard US units and practice for tonnage and other numbers.



		3.1.9.2.1

		3-60

		n/a

		Black Mesa was left off the Location of Coal Reserves Figure 3.1-32. 

		Yellowman-OSM

		Accept



		3.1.9.2.2

		3-60

		Par 3

		1997 statistics on federal land.  There is nothing more recent?

		KJass-OSM

		Accept.  There should be more recent statistics available from BLM and other sources.



		3.1.9.2.2

		3-60

		18

		Not very clear: “52,180 thousands of short tons of which 52.18 million short tons came from the Colorado Plateau region,

		UT

		Duplicate comment



		3.1.9.2.2

		3-60

		n/a

		Since Black Mesa was left out of 3.1.9.2.1, I’m wondering if it was not accounted for in the “23%” of Tribal Ownership

		Yellowman-OSM

		Accept



		General

		

		

		Since Kayenta Mine (Black Mesa) was omitted earlier, all sections pertaining to Colorado Plateau need to be checked if they are also missing data from Kayenta Mine. 

		Yellowman-OSM

		Accept



		3.1.9.2.5

		3-61

		General

		See comment above.  Titling the section “Mine Size”  appears too narrow.

		Mike R OSM

		Accept



		3.1.9.2.6

		3-61

		22

		General:  Suggested source of coal production/reserves etc. data for the State of Utah can be found at:  http://geology.utah.gov/emp/energydata/coaldata.htm

		UT

		Accept



		3.1.9.2.6

		3-62

		Figure 3.1.33

		Include units of production in figure title or on Y axis.

		UT

		Accept



		3.1.9.2.6

		3-62

		Par 1

		Update 2008 stats on production by ranking.   This can be used for all state production numbers.

http://www.eia.doe.gov/cneaf/coal/page/acr/table6.html

		KJass-OSM

		Accept



		Figure 3.1-34

		3-63

		

		The figure doesn’t identify what formation the black area represents.  It also appears that the majority of the Olmos Formation is in Mexico, which is not identified by a national boundary.

		Mike R OSM

		Duplicate comment



		3.1.9.3.1 Location of Regional Coal Reserves

		3-63

		Figure 3.1-34

		Black shading on this figure should be identified in the legend as Cenozoic alluvium.  

		TX

		Accept



		3.1.9.3.1

		3-63

		Figure 3.1-34

		Incomplete legend.  i.e. what does black color represent? 

		UT

		Duplicate comment



		3.1.9.3.2

		

		

		Why is privately owned land discussed in some sections and not others?

		WV

		Accept.  Please cover land ownership consistently.



		3.1.9.3.2

Property Ownership

		3-63

		11

		The statement that “about half of the Federal surface estate in the Gulf Coast Region is underlain by federally owned minerals” is not substantiated and appears incorrect. 

		TX

		Accept.  Please document source of information and/or revise.



		3.1.9.3.3

		3-64

		2nd sent.

		This info looks like it should be (and some is) in 3.1.9.3.5.

		Mike R OSM

		Accept.  Ensure consistency.



		

		

		

		I do not understand what this phrase means:  “…and those same mines utilized 96% of that capacity.”  Does that mean they are mine mouth power plants?

		Mike R OSM

		Accept.  Please explain.



		3.1.9.3.3

		3-64

		

		first paragraph, forth sentence says “Of the four top producing mines in the country, four are located in Texas.”  This is not correct.

		Garnett

		Accept.  This does not appear accurate.



		3.1.9.3.4 Extraction Method

		3-64

		13

		The term soft overburden should be revised to unconsolidated overburden.  

		TX

		Accept.



		3.1.9.3.4 Extraction Method

		3-64

		14

		The reference to Texas Utilities is outdated and should be Luminant Mining Company LLC.  Various companies in the Gulf Coast Region, including Luminant, are presently practicing removal of overburden with both the scraper/dozer and dragline methods.   

		TX

		Accept



		3.1.9.3.4 Extraction Method

		3-64, 3-65

		25, 

1

		The study indicates that there may be mines in Texas that were  or were not withheld to avoid disclosure, however, all mines in Texas are subject to disclosure of coal production information, as is the case in all states.   

		TX

		Accept



		3.1.9.3.5 

Mine Size

		3-64

		19

		It is unclear the source of information for the indication that as of 2008, the Gulf Coast region had 14 surface mines.  This would imply that there are 11 surface mines in Texas, which is incorrect.

		TX

		Accept.  Please use accurate numbers.



		Figure 3.1-36

		3-66

		

		There is no legend to distinguish the green area from the gray area.

		Mike R OSM

		Accept



		3.1.9.4.1

		3-66

		Figure 3.1-36

		Legend?

		UT

		Duplicate comment



		3.1.9.4.4

		3-67

		1st and 2nd paras., last sents.

		Do not understand what these statements means: 1st para.-- “Surface mines utilized 83 percent of the resource.” 2nd para.-“ Underground mines utilized

78 percent of the resource.” Is the surface and underground recoverable reserves both 38.2Bt?  On p. 3-68, below the production chart the DRB is noted as 50.9Bt.

		Mike R OSM

		Accept.  Please clarify



		3.1.9.4.3

		3-67

		

		Second paragraph, third sentence, revise to “…continuous room and pillar mining method…”

		Garnett

		Accept



		Figure 3.1-38

		3-69

		

		No legend distinguishes the different color areas with the grey areas.

		Mike R OSM

		Accept



		3.1.9.5.2

		

		

		In Property Ownership, Tribal ownership was omitted for Crow in MT (Absaloka Mine).  The N. Cheyenne also have coal, but it hasn’t been mined. 

		Yellowman-OSM

		Accept



		3.1.9.5.3

		3-70

		1st full sent.

		“…a fraction of one percent beging bituminous.”

		Mike R OSM

		Accept



		3.1.9.5.4

		3-70

		Par 3

		“Surface mines in this region are primarily medium or large box cut area mines” Again, use of the term box cut area mines not a common term in the west.



“Overburden is trucked and dumped in mined-out areas”  after the initial box cut to open access to coal, most of these mines use a dragline to place  overburden  – not trucks

		KJass-OSM

		Accept.  Please revise and have ECSI/Morgan review for consistency with coal mining industry and regulatory program usage.



		

		

		Par 4

		“Underground mining accounted for the remaining percent of coal production in 2008. In this

region, underground mines tend to be either shaft or drift mines entering the coal seam beneath

the final highwall.”  This is a general statement that for the most part is incorrect. 1) I know of only 2 mines in this coal field that are underground and neither are “shaft” mines; however, one may now have need of a supplemental ventilation shaft.  Primary access is a slope or drift for both.  2)  Again, of the existing UG mines only the WY mine went underground an existing surface operation.

		KJass-OSM

		Accept.  Please ensure the accuracy of these statements.



		3.1.9.5.5

		3-70 

		29

		“These 14 mines produced 70% of the coal in the entire nation in 2008.”  Figure 3.1-6 shows less than 50% comes from the entire Northern Rocky Mountain Region.

		UT

		Accept.



		3.1.9.6.1

		

		

		Centralia Mine is in temporary cessation, not sure if I would consider that “shut down.” For the purpose of the EIS I do feel that the Centralia mine and WA coal fields (Centralia/Chehalis) should be included.  

		Yellowman-OSM

		Accept.



		3.1.9.6.1

		3-71

		Par 2

		“Washington State’s only remaining coal mine, the Centralia Coal mine…”  Incorrect.  Actually there are 2 existing coal mines, both in reclamation, the John Henry Mine, located in Black Diamond, is owned locally.

		KJass-OSM

		Accept



		3.1.9.6.2 

		3-71

		Par 3

		WA coal ownership is federal (blm), private and state.

		KJass-OSM

		Accept



		3.1.9.6.3

		3-72

		12

		Change “Denali Nation Park” to “Denali National Park.”

		Barcley-OSM

		Accept



		3.1.9.7.2 

		3-73

		Par 2

		“There does not appear to be any data available

regarding the location of coal reserves in relation to federally owned land for this region.”  Perhaps contacting OSM’s Alton office can provide this information as they oversee these states.

		KJass-OSM

		Accept. Please verify this information.



		3.1.9.7.4

		3-73

		18

		“Mining methods in the Western Interior Region includes include both area surface mining and”

		UT

		Accept.



		3.1.9.7.5

		3-74

		5-6

		“Mine Size

The Other Western Interior Region consisted of 12 surface mines with 220 total employees and 2 surface underground? mines with 140 total employees in 2008.”

		UT

		Accept



		3.1.9.7.5

		3-74

		

		First sentence should read “…and 2 underground mines with….”

		Garnett

		Duplicate comment



		3.1.9.7.5

		3-74

		Par 2

		“The Other Western Interior Region consisted of 12 surface mines with 220 total employees and 2

Surface [should this be UNDERGROUND??] mines with 140 total employees in 2008.

		KJass-OSM

		Duplicate comment



		

		

		

		

		

		








Comment Form

 



		Title of Document

		SPR EIS, Chapter 3, Section 3.2 Geology



		Contact Information



		Name

		OSM EIS Hydro Team Review



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		

		

		

		

		

		



		3.2

		GENERAL

		

		The geology descriptions, at times, are extremely general and, at times, even discuss non-coal geology that will not ever be disturbed when mining coal.  Please focus on providing a description of the geology that is/will be affected by coal mining.  Some of the geology information is written from in a context of very general distriptions of geology and not from a viewpoint of how the geology relates to the coal measures.  For example, page 3021, line 8-10 contains information on Pre-Cambrian strata in the Illinois basin.  A google search reveals that this information was taken, pretty much verbatim without quotes or summary, from an abstract titled “Interior Cratonic Basins” edited by Letighton (et.al, 1990).  Several sections of this paper were literally, cut and pasted, into the geology section of the EIS without first summarizing the information or placing the information in quotes to show it is being used verbatim.  This VERY GENERAL information is on the Illinois basin and not part of the coal measures or really relevant to coal mining.  Was this added just as easy “fill” material for a discussion on the Illinois basin?  The abstract can be found at http://sequestration.org/basin.htm

  

		OSM Hydro Team

 YES

		



		3.2.3

		3-23

		10-11

		A focused discussion of the Powder River Basin is important, but I believe a standalone discussion of the Fort Union Region (primarily North Dakota) is important.  (1) ND is a top 10 coal producing state, where the extensive lignite deposit of the Fort Union Member is mined.  (2) The post mining land use in North Dakota is agriculture, in contrast to Wildlife/Grazing in the Powder River Basin.  Creating a standalone discussion of the Fort Union Member, will translate into a clearer discussion of environmental consequences in Chapter 4 related to the post mining land use.



Suggest adding Section 3.2.3.3 Fort Union Region Geology and Section 3.2.3.4 Region Seismicity

		OSM Hydro Team

YES

		



		3.2.4

		3-26

		5-6

		The discussion of the Northwest Region focuses on the coal bearing areas of Alaska.  A standalone discussion is also needed for Washington State, specifically the Centralia-Chehalis Field.  Centralia Mine is a large mine currently in reclamation.  The mine has steep slopes, AMD, excess spoil, coal slurry impoundments, and is challenged with many other elements in the proposed SPR.  John Henry is another mine (although small and less significant) in Washington State in reclamation.  No coal is mined in Oregon. You provide a discussion in the Groundwater section (3.7) for Oregon and Washington, but you state that the geology section will be restricted to just Alaska.  There is no justification why you choose not to include a discussion of the Geology of Oregon and Washington. There are 2 active mines in Washington, so you need to include a discussion on the geology of this area or provide some justification as to why not to include..

		OSM Hydro Team

YES

		



		

		

		

		

		

		



		3.2.1.1.1

		3-5

		21-23

		There is a major trend in West Virginia in which higher sulfur content coal seams occur north of the hinge line, whereas lower sulfur content coal seams occur south of the hinge line in response to different depositional and geochemical environments. 

		OSM Hydro Team

YES

		



		3.2.1.1.1

		3-5

		>29

		West Virginia geologic formations and their coal seams have not been identified as had been discussed in the Kentucky, Tennessee, and Virginia section discussions. 

		OSM Hydro Team

YES

		



		3.2.1.1.1

		3-5

		27-29

		Mountaintop removal (steep slope) and area surface mining operations occur exclusively in southern West Virginia. The other surface mining methods such as contour, multiple-seam occur in both southern and northern West Virginia. 

		OSM Hydro Team

YES

		



		3.2.1.1.1

		3-5, 3-6

		39

		Mountaintop removal (steep slope) and area surface mining operations occur in eastern Kentucky. Other surface mining methods such as contour, multiple-seam occur in eastern Kentucky. Add this to line #39. 

		OSM Hydro Team

YES

		



		3.2.1.1.2

		3-6

		6

		Utilize the term “stratigraphic” nomenclature, rather than “lithologic” nomenclature

		OSM Hydro Team

YES

		



		3.2.1.1.3

		3-7

		9-10

		If the reader is referred to section 3.2.1.1.2 for details on  eastern Kentucky geology and coal seam names, than there is an inconsistency in the manner that the West Virginia is handled (refer to comment #2).  

		OSM Hydro Team

YES

		



		3.2.1.1.4

		3-7

		27

		Use BTU rather than high energy content. No discussion on metallurgical coal seams.

		OSM Hydro Team

YES

		



		3.2.1.1.4

		3-7

		30

		The Pocahontas No. 3 coal seam occurs as an underground mine resource, as it well below regional drainage, and it not germane to the discussion of surface mining in Virginia.  

		OSM Hydro Team

YES

		



		3.2.1.1.4

		3-8

		2

		Mountaintop removal (steep slope) and area surface mining operations occur in eastern Kentucky. Other surface mining methods such as contour, multiple-seam occur in southwest Virginia. Add this to line #2.

		OSM Hydro Team

YES

		



		General 

		

		

		There are many parts of Section 3.2 that have been copied, verbatim, from existing documents, articles, etc.  When exact language is used, it needs to be offset in quotations or otherwise noted and properly referenced.

		OSM Hydro Team

YES

		



		3.3.3

		3-15

		20-22

		As written, it sounds like only lignite occurs in the states constituting the Gulf Coast Region (with the exception of bituminous mentioned in TX).  While this is true in some, there is bituminous in Alabama and Arkansas.  Arkansas even has small deposits of anthracite.



It is suggested that all of the coal types existing in each state be listed OR refer to all the coal types simply as “coal” (no differentiation).  Whichever method is accepted should be used in all of the various regions (including Appalachian, Western, etc.) for consistency. 

		OSM Hydro Team

YES

		



		3.3.3

		3-15

		20-22

		The occurrence and/or mining of other coal types (bituminous, anthracite) in other areas besides TX should be included.  

		OSM Hydro Team

YES

		



		3.2.1.5

		3-16

		2-14

		The Depositional Setting portion does not include sufficient information on the depositional settings of all regions within this section. 

		OSM Hydro Team

YES

		



		

		

		5-7

		Not sure how this can be section 3.2.1.5 under 3.3.3?



What is the significance of the Llano uplift discussion?  

		OSM Hydro Team

YES

		



		3.2.1.5.1

		3-17

		1

		Is this the Regional Geology section (not included in TOC)? 

		OSM Hydro Team

YES

		



		

		

		23-25

		According to Texas Railroad Commission personnel, most lignite mining occurs in:

· the Wilcox Group, lower Calvert Bluff Formation (lignite) in central TX;

· the Jackson-Yegua (lignite) in south-central TX; and

· the Claiborne Group, Bigford Formation (cannel coal) and Olmos Formation (bituminous) in south TX. 

		OSM Hydro Team

YES

		



		3.2.1.5.2

		3-18

		6

		According to the USGS report (source of this info), the Carrizo Formation consists mainly of sand and mud – not sandstone and mudstone. 

		OSM Hydro Team

YES

		



		

		

		13

		According to the USGS report (source of this info), the Memphis Sand consists of sand, silt, and minor lignite – not as a sandstone, siltstone, and minor lignite unit. 

		OSM Hydro Team

YES

		



		

		

		14

		According to the USGS report (source of this info), the Cook Mountain Formation consists of clay, silt, and sand – not clay, siltstone, and sandstone. 

		OSM Hydro Team

YES

		



		3.2.1.5.2

		3-18

		16

		According to the USGS report (source of this info), the Cockfield Formation consists of sand, silt, clay, and lignite – not sandstone, siltstone, clay, and lignite. 

		OSM Hydro Team

YES

		



		3.2.1.5.3

		3-19

		17

		“…beds that are currently…”



		OSM Hydro Team

YES

		



		

		

		17

		“…Dolet Hills Formation…”

		OSM Hydro Team

YES

		



		

		

		18

		The lignitic clays are found within the Hall Summit Formation.

		OSM Hydro Team

YES

		



		3.2.1.6

		3-20

		

		Due to its importance to the Gulf Coast and Illinois Basin regions, this section needs to include a discussion specifically on the New Madrid seismic zone.

		OSM Hydro Team

YES

		



		

		

		7

		Add southern Illinois to the list. 

		OSM Hydro Team

YES

		



		

		

		14

		The date (2008?) and source of the map need to be shown on all maps throughout the report. 

		OSM Hydro Team

YES

		



		3.2.2

		3-21

		2-4

		The Illinois Basin does not include Michigan.  The Illinois Basin includes IN, IL, and western KY.  The Interior Region is more inclusive and does include Michigan.  

		OSM Hydro Team

YES

		



		3.2.2.1

		3-22

		2-7

		To help readers understand - need to define/explain “failed rift” and tie to Mississippi Embayment.  

		OSM Hydro Team

YES

		



		

		

		13

		This section should discuss in more detail the coal-mining regions of IN, IL, and KY separately. 

		OSM Hydro Team

YES

		



		

		

		14-16

		Should specify the coal-bearing units are Pennsylvanian age. 

		OSM Hydro Team

YES

		



		3.2.2.2

		3-22

		14-16

		The Raccoon Creek Group also contains important coal-bearing strata in Indiana.

		OSM Hydro Team

YES

		



		

		

		19-20

		It should be clarified that the Hymera and Danville coals (IN) are correlative with the Jamestown and Danville coals (IL) and the Paradise and Baker coals (KY).  

		OSM Hydro Team

YES

		



		3.2.2.3

		3-22

		25-26

		Delete references to Michigan.

		OSM Hydro Team

YES

		



		

		

		27

		It appears the higher range (160-200) extends into southern IL.

		OSM Hydro Team

YES

		



		

		

		24-32

		Due to its importance to the Illinois Basin, this section needs to include a discussion specifically on the New Madrid seismic zone.

		OSM Hydro Team

YES

		



		3.2.5

		3-32

		3

		This section should be called Western Interior Coal Region.

		OSM Hydro Team

YES

		



		3.2.5

		3-32

		6-7

		Need to include a map showing the locations of the Arkoma, Cherokee, and Forest City Basins. 

		OSM Hydro Team

YES

		



		3.2

		3-2

		7-8

		“Some of the coal regions encompass large areas requiring some geological descriptions to be generalized (see Figure 3.2-1).”   In the State of Utah, at least, greater (and sometimes more accurate) detail is needed than is presently provided under the Colorado Plateau coal geology section (see notes in section 3.2.1.3.3).  



Consider using the USGS-designated hydrology areas 56 and 57 to accurately portray resources in the areas potentially affected by coal mining since previous boundaries in the scope of this EIS provide inaccurate analysis of resources possibly affected by coal mining.

		UT

YES



		Please consider the use of the USGS information as the State of UT is saying that it is more accurate. 



		3.3.2 (should b e 3.2.2)

		3-11

		16

		General – The section heading numbers for this section are fouled.  This section would logically be numbered 3.2.2 (not 3.3.2) and subsections would be 3.2.2.1, 3.2.2.2, etc. (not 3.2.1.3, 3.2.1.4, etc.)

		UT

YES

		Agree with UT, The subsection numbering for Colorado Plateau Region should be 3.2.2, not 3.3.2



		3.3.2 (should be 3.2.2)

		3-12

		2-6

		Figure 3.2-4 is misplaced below the Colorado Plateau header

		UT

YES


		Agree with UT.  Why is Figure 3.2-4, which is an Appalachian Basin Region Seismic map, placed in the Colorado Plateau geology section.. Correct. 



		3.2.1.3.3 (should be 3.2.2.1.3)

		3-14

		6-22

		

The text for this section of the EIS in its entirety was taken from an EPA coalbed methane paper, and contains inherent errors as a result when applied to coal mining.  The map associated with this inappropriate description in the original source is also incompatible with the maps generated for this EIS.  Hence the incorrect word description.  



For a more accurate map of coal resources and reserves, please see the 2000 USGS report entitled “Geologic Assessment of Coal in the Colorado Plateau: Arizona, Colorado, New Mexico, and Utah” (Professional Paper 1625-B).  



The statement that “a very small portion of the basin is in northwestern Colorado” is incorrect, and is a good example of how this description of the Uinta Basin is inadequate for purposes of coal reserves and mining.  



In Utah, most of the coal mining takes place on the far west end of what is called the “Uinta Coal Basin.” 





		UT

YES

		Please consider these comments.. Please summarize previous work, don’t cut and paste.  What information is used directly, use quotes to signify that the information is taken verbatim from the source.  



		3.2.1.3.3

		3-14

		15-17

		These two depth estimates are close on the shallow number but not on the deep one.  This is likely due to the source – a coalbed methane appendix.  

		UT

YES

		Please  contact the State of  Utah (801-538-5320) get the accurate depths



		3.2.1.3.3

		3-14

		

		A discussion of the geology of the Southwestern Utah Region (Kaiparowits Plateau) is necessary:  the Utah program recently approved a plan for a surface mine in this region and anticipates an application to substantially expand that mine.  

		UT

YES

		Please consider adding the geology of the Kaiparowits Plateau to the coal discussion for UT



		3.2.1.3.3

		3-14

		20-21

		The term “targeted” is incorrect when applied to coal mining.  It was taken from a source used in describing coalbed methane production, not coal mining.  In Utah and very possibly worldwide, coal mining has occurred at a maximum depth of just over 3,000 ft.

		UT

YES

		Please revise if this section was taken from a coal bed methane report.  The word “target” may be not used properly. I have to defer to the State of UT for their expertise on this issue



		3.2.3

		3-23

		4 - 6

		The description and map showing the Northern Rocky Mountains and Great Plains Region in Section 3.2.3 does not agree with the description and map in Section 3.1.9.5.1. Are Utah, Idaho, and New Mexico part of the Northern Rocky Mountains / Great Plains Region or in the Colorado Plateau Region?



If the Figure 3.2-11 is correct, then replace text with: “The Northern Rocky Mountains and Great Plains Region encompasses the coal-bearing areas of the states of Idaho, Montana, North Dakota, South Dakota, and Wyoming and selected coal-bearing areas in Colorado, New Mexico, and Utah.  This region is subdivided into many basins, regions or fields (see Figure 3.2-11).” 

		UT

YES

		Please revise



		3.2.1.1.4

		3-7

		12-14

		Coal occurs in three distinct areas in Virginia.  The Eastern Coalfields are Triassic basins where commercial bituminous coal mining began as early as 1748, with mining continuing for about 200 years.  The last major mine closed in 1927 with sporadic mining continuing through the 1950s.  Although mining has ceased, Virginia’s Abandoned Mine Land program (AML) continues to evaluate problems and to conduct many reclamation projects in this area due safety issues such as to housing developments near old mine shafts.  The Valley Coalfields are in the west-central Valley and Ridge part of the state.  The Mississippian-age semi-anthracite coal was primarily mined from the mid-1800s to early 1900s; however, sporadic attempts at additional mining or reprocessing of mine refuse have continued to the present.  The AML program also continues to conduct reclamation projects in this coalfield area.  Mining in the Southwest Virginia Coalfield began in the 1880s.  The coalfield consists of  relatively …(continue current 2nd sentence)

		VA

YES

		Please summarize VA’s concerns to make sure the document accurately portrays mining and geology in Va, in general.  Simply summarize the information they provided and include it in these sections. 



		3.2.1.1.4

		3-7

		18

		Russell, not Russel

		VA

YES

		revise



		3.2.1.1.4

		3-7

		36

		… secondary names, in Virginia alone. (end here, delete coal names, add following).  In the 1980s, in order to provide more detailed geologic base maps and ensure consistent stratigraphic correlation, Virginia completed the mapping and publication of 7 ½ minute geologic quadrangle maps for the SW Virginia coalfield area.  A coal bed’s mapped “geologic name” is required in permitting; however, historic local names are also still commonly used by surface and mineral owners due the use of these names in deeds, leases and contracts.

		VA

YES

		Revise and include their comment



		Table of Contents for 3.2-3.4

		I

		--

		Beginning at 3.2.3.2, the pages denoted in the Table of Contents do not match the actual page numbers in the document.

		Barcley-OSM

YES

		Revise



		3.2.1.1.6

		3-10

		20-21

		The second statement should be “The depositional setting and geology of the coal bearing area of western Maryland are identical to that of the western Pennsylvanian Bituminous Coal Region.

		Barcley-OSM

YES

		Revise



		3.2.1.5 Depositional Setting

		3-16

		13

		The coal bearing formation, Claiborne Group, is incorrectly referred to as the Clairborne Group.

		TX

YES

		Revise



		3.2.1.5.2

The Claiborne Group

		3-18

		31

		Discussion in this subsection incorrectly indicates that active mining is occurring in this formation.

		TX

YES

		Revise



		3.2.5

Other Western Interior Region

		3-32

		5

		Central Texas is now identified as being contained within the Other Western Interior Region, unlike discussions in other sections.

		TX

YES

		There have been several comments related to this one.  The fact that several States are described in the document to be in part of several regions may be reflective of how much of the information is not summarized but copied and pasted directly in to the document from various sources.  Proof read the document and make sure that States are part of several regions. Summarize, don’t cut and paste. Reference correctly. Quote when text is taken as verbatim from a paper or book. 



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		EIS Chapter 3 - 3.3 Soils 



		Contact Information



		Name

		Reconciled



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		General Soils Comment

		

		

		The soils section provides very general and brief soils information for the OSM Mid-Continent Region (MCR).  The Ecological Subregions descriptions appear to come from the USDA Forest Service descriptions compiled by McNab et al.  It was noted by the authors that the dominant soil orders, suborders, and soil associations of the ecoregions (Ecological Subregions) are from McNab and Avers 1996.  Because of this very general and brief presentation of soils information there is very little technically to comment on.



Some of Ecological Subregions and Associations cover areas that have never been mined for coal and economically/technologically will never be mined for coal (example: Flint Hills – KS).  It is recommended that we focus on the soil resources that could be impacted by coal mining.  This can be accomplished by overlaying economically viable coal reserves (USGS National Coal Assessment Program, Luppens et al) over the soil associations to have a better idea of potential impacts to soil resources.  Luppens and others (Gary McIntosh past OSM TIPSter) in the USGS National Coal Assessment Program have developed some very nice GIS programs and tools for this type of work.  (Joseph)



		Yes

		Agree with these comments.  Please revise text using the approach suggested to focus on the areas where coal production is likely.  The data appears to be readily available and the use of GIS tools should make this analysis less complicated.



		General Soils Comment

		

		

		A discussion should be included on the creation of new soils by coal mining and the classification these soils in many of the MCR States (IL, IN, KS, TX, others).  This would include the creation of Prime Farmland soils in TX through soil substitution. This defines the soils resources in the coal fields that are now developed since coal mining and reclamation has occurred under the SMCRA.  (Joseph)  



		No

		Duplicative.  Comment is addressed in disposition of comment on pg.3-44, line 20-24



		General Soils Comment

		

		

		Significant areas have been previously surface mined for coal in much of the MCR coal fields.  We should discuss Abandoned Mine Lands (AML) and the associated soil descriptions.  This defines a resource or loss of a resource in these areas.  Also significant impacts to soil resources can be seen in areas of pre-SMCRA underground mining.  (Joseph)



		No

		Agree in part.  While the AML information may help focus the discussion, this EIS and rulemaking focus on future mining operations.



		General Soils Comment

		

		

		Throughout the document the misspelling of “Molisols” needs to be corrected to Mollisols or Mollisol as appropriate.  (Joseph)



		Yes

		



		3.3.2

General Comments

		

		

		Why is this done based on ecological regions and not on coal field region? The Co Plateau covers a HUGE range of soils and this section would make much more sense if it was done based on the coal fields not on eco-regions.   There is not much that can be technically reviewed since it is very general.  This section needs maps.  This section leaves out Arizona.  (McGregor)  

		Yes

		Arizona should be included.  More focused discussion of the coal fields versus broader ecoregions is appropriate.



		3.3.5 General Comments

		

		

		Once again soils should be described by the coal region not by the eco-region.  The variability of this area is HUGE.  A map needs to be included as well.  (McGregor) 

		No 

		Duplicative of above general comment



		3.3.6

General Comments

		

		

		It is interesting that this section includes information about Washington soils when the beginning of the EIS does not include the State of Washington in its scope.  This section should focus on describing the soils in the coal region only.  Need a map for this section.  (McGregor)  

		Yes (for first sentence of comment)

		It is interesting that Washington State is discussed in the soils section but is not identified as being in the study area under Section 3.0.2 – Study Area



		3.3.2

		3-12

		1

		The Appalachian Basin Region Seismic Hazard Map (Fig 3.2-4) is placed in the section about the Colorado Plateau Region. (Virginia) 

		No

		Comment incorrectly labeled as soils.  Comment was moved to geology and seismicity section 3.2



		3.3.0

		3-36 to 3-38

		Multiple Pages

		Soils Section – This section seems to indicate that much of the soil on mining sites is recovered or recycled.  In the Appalachian top-soil is typically not saved for reclamation.  This should be discussed and the variances allowed for soil substitutes should be discussed.  (EPA)

		Yes

		Accepted this comment to the extent that the existing regulatory requirements of SMCRA relevant to the handling of that portion of the soils referred to in Federal regulations as topsoil / topsoil substitute should be summarized in the introduction to this subsection discussion.  Please provide a brief summation of what SMCRA requires under 30 CFR, Section 816/817.22.   



		3.3.0

		3-37

		33-39

		Though KYDNR acknowledges soil was often removed and “lost” in the past, current regulations require that the topsoil layer be salvaged and stored until reclamation occurs.  (Kentucky)

		No

		Duplicate of Virginia’s comment for line 38 below



		3.3.0

		3-37

		38

		The use of past and present tense is inconsistent.  Clarify past mining versus current practices - SMCRA regulations do not allow the movement of excavated soils downslope or into streams.  A mention of current practices including topsoil segregation and sediment control, i.e. basins, is needed here. (Virginia)   

		Yes

		The discussion in this paragraph (lines 33-line 2 on pg.38) blurs the distinction that needs to be made between pre-law mining and current mining practices.  Under current mining practices, the soil growth medium for reclamation must be salvaged / removed and stored / protected or immediately redistributed on backfilled areas (see 30 CFR 816/817.22).  While soil erosion from disturbed areas occurs, the impacts associated with soil erosion are greatly reduced / minimized under current mining practices / regulations (30 CFR 816/817.45.  Suggest the paragraph be revised to make the distinction between the past (pre-SMCRA) and present mining environment relevant to soils.    



		3.3.0

		3-38

		10 - 15

		I think we should use the original SMCRA preamble language and references regarding productivity and capability rather than a BLM reference.  At a minimum we should use NRCS discussions on capability and productivity.  I’m not sure why BLM would be an information source for this topic when we have sufficient coal mining and reclamation research on productivity and capability (OSM Publications and ASMR Proceedings).  (Joseph)



		Yes

		Agree.  Use SMCRA preamble language versus BLM reference.



		3.3.1

		3-38

		19

		Delete: from slumping and landslides  (Virginia)

		Yes

		



		3.3.0

		3-38

		3

		This paragraph discusses how bad mining and reclamation is for compaction of soil.  Why not also include how reclamation tries to prevent compaction and other adverse soil issues during the soil reconstruction process?  (McGregor)

		No

		Duplicate of comment for lines 3-9 below



		3.3.0

		3-38

		3 - 9

		The introduction of surface mining impacts on natural soil is an important paragraph, but the current wording is inaccurate.  For example:  soil is removed but cannot be backfilled (line 3) unless a soil substitute is approved to replace it.  Soil texture may be modified by mixing with a soil that has a different textural classification, but not by removal (line 4).  The EIS should not be based on illegal actions such as mixing soil with mine spoil or using “improper storage” (lines 8 and 9).  Again, the reclamation process does not backfill soils (line 9).  Please have a soil scientist with experience in coal mining under the current regulatory program re-write this paragraph.  (Joseph)



		Yes

		This paragraph is not reflective of current mining practices.  Please revise the discussion to clarify that the discussion as presented here is reflective of what can happen during mining but that under current mining practices, measures are taken during reclamation to prevent excessive compaction of the growth medium as per 30 CFR 816.22(d)(1).  Also, soils used as a growth medium are “redistributed” in lieu of “backfilled”.  Note that the NEPA document should be written in the context of compliance with the requirements of the regulations. 



		3.3.0

		3-38

		4 – 9

		If this section is discussing mining and reclamation operations post-SMCRA then it is not correct.  Please clarify if this is a pre-SMCRA discussion.  (Joseph)



		No

		Addressed by comment / disposition for 3 – 9 above



		3.3.1

		3-38

		7

		Forestry reclamation approach is in wide use in the Appalachian basin, reducing compaction during reclamation.  (Virginia)

		No

		Addressed by comment / disposition for 3 – 9 above



		3.3.1

		3-39

		Table 3.3-1

		Missing percentage of coal region in table for Ramsey-Muskingum-Lonewood-Lily soil association.  (Joseph)



		Yes

		



		3.3.1.1

		3-40

		5-8

		Similar to comments earlier in this chapter, this chapter should not provide the impression that steep-slope mining must create valley fills in all cases.  These two sentences – as written – reinforce this mistaken impression.  Rather, it should be clear that in many cases they do produce fills, but there are often opportunities to prevent creation of fills using adjacent lands for spoil placement.  (EPA)

		No 

		This comment is to be argued in the discussion in section 3.1, not in a discussion of soils.



		3.3.1.1

		3-40

		11

		The Appalachian Regional Reforestation Initiative (ARRI) is providing science based reclamation practices to reclaim surface and underground mine sites to support forestland.  (Virginia)

		No

		While the comment is correct, the comment provides no value related to the content of this section.



		3.3.1.1

		3-40

		1-14

		This section focuses on the negativity of mountaintop removal mining and valley fills.  Postmining lands can be restored to commercial, residential, recreational, agriculture, forestry or fish and wildlife habitat equal to or greater than the premining land use.  (Virginia)

		No

		While the comment is correct, the comment is more appropriate for the “land use” section.



		3.3.1.1

		3-40

		12

		Editorial:  need a comma between rainfall and revegetation.  (Joseph)



		Yes

		



		3.3.1.1

		3-40

		2

		It should be noted that coal has been mined for nearly 200 years in Kentucky.  (Kentucky)

		No

		While the comment is correct, the text is accurate as well and the point of the comment is of little consequence. 



		3.3.1.1

		3-40

		4

		 Still another reference to “mountaintop mining.”  (Kentucky)

		No

		Addressed by comment / disposition for 3-40, 4-6 below



		3.3.1.1

		3-40

		4 - 6

		Contractor indicated they would not be using the term “mountain top mining”.  Is the term used here as a quote or should the term used be “mountaintop removal mining?”  Also, as an editorial comment, the Contractor uses the word mountaintop as one word in some places and two words in other places.  Please be consistent.  (Coker) 

		Yes

		



		3.3.1.1

		3-40

		5

		Is the 2003 estimate for 40% MTM/VF mining the most current we have?  If an updated number is available please use it.  (Joseph)  



		Yes

		



		3.3.1.1

		3-40

		9

		Disturbed acreage associated with surface mining in Appalachian area may be significantly smaller than 350 acres.  Unless you have source quote for this acreage number, suggest you lower acreage range to 100 acres.  (Coker) 

		Yes

		



		3.3.2

		3-41

		13

		Generally formed in colluvium, not alluvium.  (Utah)

		Yes

		



		3.3.2

		3-41

		18

		Ecological areas should include Great Basin and Range, High Desert.  I think Section 3.12.2, Figure 3.12-3 and Table 3.12-5 present the ecological areas in more familiar terms that could be used in this section as well.  (Utah)

		No

		Contractor explains where the ecological area determinations used in this section are obtained from.  To develop new ecoregion determinations at this point would require a complete reevaluation of the soil distribution within the ecoregions and that is not necessary. 



		3.3.2

		3-41

		18-40

		Six ecological areas are listed, but the subsequent discussion does not cover the same six ecological areas; i.e. North Central Highland is identified in the topic paragraph, but South Central Highland areas are discussed in paragraphs below.  White Mountains are not identified as an ecological area, but are discussed.  Range and High Desert ecological area important to Utah.  (Utah)

		Yes

		First, please reconcile the six ecoregions listed in lines 18 – 20 of the discussion with those described in the six paragraphs below this discussion.



Second, as for the part of comment related to Range and High Desert ecological area needing to be considered, if the Contractor’s existing discussion of ecological areas includes (under another name) the area that would otherwise fall within the commenters “Range and High Desert ecological area, then this comment can be discarded.  If not, we need to talk to Utah about this comment to determine if the area should be included as an ecological area for purposes of soils identification.



		3.3.2

		3-41

		2

		Include Alfisols in this list.  (Utah)

		Yes

		



		3.3.2

		3-41

		2,and 6

		Spelling correction, “Mollisols”  (Utah)

		No

		Duplicative.  Addressed in other comments



		3.3.2

		3-41

		22

		Editorial:  add “are” between area and mostly.  (Joseph)



		Yes

		



		3.3.2

		3-41

		7

		Mollisols predominant on high country plateaus and ridge tops. (Utah)  

		Yes

		Unless the Contractor has knowledge that contradicts this comment, the sentence should be revised to say something like “Mollisols are the dominant soils of the plains and the high county plateaus and ridge tops.”



		3.3.2

		3-41

		7

		Alfisols predominant in forested high country.  (Utah)  

		Yes

		Unless the Contractor has knowledge that contradicts this comment, a statement reflecting this should be added to this discussion.



		Table 3.3-2

		3-42

		

		Relevance of this table is questionable.  Tavaputs Plateau is missing a percentage.  Total percentage should add up to 100%.  (Utah)

		Yes

		Contractor should disregard comment about relevance.



Contractor should provide the missing percentage.



Contractor should disregard the total percentage part of comment as contractor explains that only soil associations that make up 2% or more are listed on the tables. 



		3.3.2.1

		3-43

		11

		Where is Arizona? (McGregor) 

		Yes

		In the paragraph that makes up lines 6 – 11, similar information to what is provided for the other 3 states is missing for Arizona.  Please provide or explain to the reader why such information is not available. 



		3.3.2.1

		3-43

		12

		Should not be using BLM productivity standards, typically the NRCS is the source for productivity standards.  This paragraph is much too general when describing CO plateau soil productivity.  Some of these areas are in forest areas and some are used for agricultural purposes, not all are low productivity soils.  Revegetation does not take 20 years, if it did the bond period would not be 10 years.  This paragraph does not reflect current reclamation practices.  (McGregor)

		Discuss with group

		NRCS standards are much more appropriate than BLM.  Please revise the text in light of this comment.



		3.3.2.1

		3-43

		15

		Disagree with this statement.  Revegetation with native species can be achieved within the bond release period of 10 years.  Establishment of cryptogams may require 20 years.  (Utah)  

		Yes

		While it appears as though the author is drawing from a BLM publication, the fact is that revegetation can be achieved in less than 20 years.  Revise the statement to reflect that the revegetation bond release liability period in this area of the country is 10 years (30 CFR 816/817.116(b). 



		3.3.2.1

		3-43

		16

		Primary reason for low reclamation potential is lack of precipitation during growing season.  (Utah)

		Yes

		Include limited precipitation in the limiting factors for reclamation potential.



		3.3.2

		3-43

		4

		Editorial:  remove the term “especially”.  (Joseph)



		No

		This comment seems to be writer’s preference  



		3.3.2.1

		3-43

		6

		This sentence makes it sound like that there is very little surface coal mining occurring.  (McGregor)  

		No

		This comment seems to be writer’s preference  



		3.3.2.1

		3-43

		8

		Does the 27,453 acres disturbed include the acres disturbed on Indian Lands in New Mexico?  (McGregor) 

		Yes

		If Indian Lands are included, Contractor should disregard comment.  If not, please provide information for the entire state.



		3.3.2.1

		3-43

		9

		Any reclaimed acreage in New Mexico?  (Utah)

		Yes

		Please provide reclaimed acres for N. Mexico or explain why this information is unavailable.



		3.3.2.1

		3-43

		9-11

		The source of these numbers should be included, but our records for overall total reclaimed and overall total disturbed acres are very similar to yours.  (Utah)

		Yes

		Please provide source of acreage numbers for Utah just as you did for Colorado and N. Mexico.



		3.3.3

		3-44

		

		We should be noting the tremendous impact to the soils resource in the MCR from agricultural practices.  Years of poor farming practices and livestock mismanagement have devastated the soils of MCR.  Significant soil erosion is still occurring on these agricultural areas that continue to clog our streams.  Historical cotton production in the southern portion of the MCR has caused severe erosion to the point where native topsoil no longer exists and the subsoil is now the topsoil.  All of these soils resources have been washed into streams and rivers and have significantly altered their habitat and physical characteristics.  Continued farming in these areas will cause additional significant damage to streams and rivers.  (Joseph)



		Yes

		It is almost intuitive that agricultural activities in many of the regions, especially the Illinois Basin, Gulf Coast, and other areas where agricultural activities are a significant land use, have historically had a significant adverse impact (i.e. soil loss and stream sedimentation).  Please add a statement acknowledging that the existing soil resources in these areas have historically been adversely impacted by agricultural activities.   



		3.3.3

Gulf Region

		3-44

		

		A dominant soil associations table has been provided for all regions but the Gulf Coast Region.   (Texas)

		Yes

		Please add the appropriate table of explain to the reader why such a table was not available.



		3.3.3.1 Soils

		3-44

		20-24

		This section would be better served by discussing that in general that soil substitution practices commonly used in the Gulf Region (Lignite coal mines) increase the productivity and capability of the soils.  Reclamation potential is very high since we have the opportunity to remove and replace some of the highly eroded and weathered surface soils.  As mentioned previously in Texas prime farmland soils have been created where none existed before.  In LA and MS we are creating very productive soils for pine plantations that are superior to the premining soil materials.  (Joseph)



		Yes

		As a part of the existing / affected environment discussion, it should be indicated that under certain circumstances, mine reclamation has improved the productivity of the existing soils



		3.3.3

		3-45

		15-16

		Editorial:  correct the “area are” and “”wetlands. drained.”  (Joseph)



		Yes

		



		3.3.4

		3-45

		31

		Editorial:  insert “is” between “and” & “used”.  (Joseph)



		Yes

		



		3.3.4.1 

		3-47 

		2

		What is meant by “Soils in the Illinois Basin Coal Region are generally productive” Most of the Soils in the IL basin are the most productive soils in all of the US.  (Joseph)



		Yes

		Please remove the word “generally” from line 2  



		3.3.4.1 

		3-47

		2-5

		Soils reclamation on coal mines in the IL Basin has been an outstanding success and the soils have great reclamation potential.  Prime farmland reclamation was a concept when SMCRA was passed in 1977 and is now a well documented success.  This should be noted.  (Joseph)  



		Yes

		This should be acknowledged and incorporated into either the existing environment discussion of the Illinois Basin and/or in the Chapter IV analysis of impacts associated with the no action alternative.   



		3.3.4 

		3-47

		Table 3.3-3

		Missing percentage of coal region in table for Varna-Elliott-Ashkum soil association.  (Joseph)



		Yes

		



		3.3.5.1

		3-49

		10

		Disagree with the statement that reclamation potential is poor for this area.  This statement is untrue.  Reclamation does not take 20 years.  Again this wording is coming from the BLM and does not truly reflect current reclamation practices on the mined areas.  (McGregor)  

		Yes

		See disposition for pg. 3-43, line 15



		3.3.6.1

		3-51

		10

		Need more information concerning soil productivity for the State of Washington.  These soils are highly productive forest soils.  (McGregor)  

		No

		What Contractor says is sufficient for this document and consistent 



		3.3.7 

		3-51

		12

		Most of the time this area of the Mid-Continent region is commonly referred to as the “Interior” or “Western Interior” coal region.  I’m not sure what “other” refers to?  (Joseph)  



		No

		Preference of the author



		3.3.7 

		3-53

		Table 3.3-6

		Percentage of coal region is missing in the table for Bates Soil Series.  This is a common soil series in the coal mining areas in KS, MO, and OK.  (Joseph)



		Yes

		



		3.3

		42

		38-39

		Change to:  Care should be taken to salvage and properly maintain and store topsoil.  (Virginia)

		No

		Commenters page reference is incorrect.  Unable to determine where comment applies.







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		3-4 Geomorphology and Fluvial Processes



		Contact Information



		Name

		Kevin W. Garnett, Marcelo Calle, Stefanie Self, Peter Michael, Cooperating Agencies



		Telephone Number

		303 293 5035



		Email 

		mcalle@osmre.gov



		

		Y=Yes) N=NO N(D) =No Duplicate







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		

		Proposed Disposition



		3.4.0.4

		3-65

		GEN

		This section should contain a clear and concise discussion of the difference between non-mobile boulder/cobble headwater streams (e.g. Rosgen A-Aa+) and mobile meandering alluvial sand bed streams (e.g. Rosgen C). Include pictures.



The section should also discuss the design considerations of ephemeral versus perennial streams and the importance of sediment transport in alluvial systems. Sediment transport needs to be discussed with equal detail as Sediment Control (e.g. riparian buffer).



Include a discussion of challenges of stream restoration in high-gradient watersheds.  Rosgen is only useful in low gradient watersheds.  This issue will relate directly to the next Chapter on Effects to Resources, especially since stream restoration has not been successful in high gradient streams, yet. (FWS)

		WR & FWS

		Y

		Apply changes per comment.



		Table 3.4-7

		

		

		This description needs edit. Suggest edit - Analog.” Uses channel characteristics (e.g., cross section geometry, pattern and profile) developed from measured reference reaches. This approach assumes the reference reach is stable and necessarily and similar upstream conditions exist.”

		WR

Yes

		Y

		Edit per comment.



		Table 3.4-7

		

		

		Suggest edit - Empirical “Uses equations (e.g. regression analysis, regional curves) to predict appropriate channel design geometry, typically on a regional basis. This approach assumes the reference reach is stable and similar upstream conditions exist.”

		WR

Yes

		Y

		Edit per comment.



		Table 3.4-7

		

		

		Suggest edit - Analytical. “Utilizes hydraulic ‘process-based ‘models describing channel flow, flow resistance and sediment transport to determine equilibrium conditions and appropriate channel design geometry.”

		WR

Yes

		Y

		Edit per comment.



		3.4

		3-53

		6

		This section is mostly focused on streams and fluvial process. The title recommended should be Stream Systems and Fluvial Processes

		WR

		Y

		Apply changes per comment.



		3.4.0.1

		3-53

		8

		Recommend bringing forward Stream Definition material to this section. The length material logically follows since in include delineation of ephemeral, intermittent and perennial streams.

		WR

		Y

		Apply changes per comment.



		3.4.0.1.1

		3-55

		3

		This section does not belong here. Delete. Recommend placing this material in Stream Restoration. Title should not be Geomorphic Relationships. This material is strictly about channel forming discharge and hydraulic geometry. Suggest including in Alluvial Stream Design section.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1

		3-65

		10

		Delete Reconstruction. Stream Restoration Techniques. Reconstruction is not further discussed. Why use both? Is there a reason?  



		WR

		Y

		Apply changes per comment.



		3.4.0.4.1

		3-65

		16

		“…most commonly…” does not sound professional or appropriate. Is most commonly supported or referenced? Correct the language.  Need to define Natural Channel Design in this section because the referenced Table 3.4-7 is titled Categorization Approaches to Natural Channel Design. Natural Stream Design is…….  Geomorphic approach is……The table supports but there needs to be better definition. 

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1

		3-65

		22

		Last two sentences of this paragraph are unnecessary. Delete. What list? Why not all inclusive? If not all inclusive discuss why these techniques were discussed versus others that were not. Last sentence unnecessary. Delete.



		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.1

		3-67

		31

		How about Dunne and Leopold, (1978)?

		WR

		Y

		Insert reference per comment.



		

		3-68

		3

		I do not believe that an analytical design approach is exclusively also known as the USACE approach. Suggest –“An an example of an analytical approach used to design stable stream channels is the applied in the USACE SAM computer program.” Unless you use the Analytical Approach as a proper noun that has been defined.



It’s not explained why this is known as the “USACE” approach.  Recommend additional clarity on the use of this nomenclature. (EPA)





		WR

		Y

		Apply changes per comment.



		Table 3.4-9

		3-68

		

		Requirements column. Do not use ‘(estimated)’. Delete. 

		WR

		Y

		Apply changes per comment.



		Table 3.4-9

		3-68

		

		Limitations column. Froude number <0.3

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.2.1

		3-71

		12

		This material belongs in the regional specific section (Illinois Basin). Should not be included here. Delete from this section.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.2.2

		3-71

		20

		This material belongs in the regional specific section (Appalachian Basin). Should not be included here. Delete from this section.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.2

		3-71

		2

		This section should just be titled Natural Stream Design, delete the parenthetical (Rosgen Geomorphic Design). As discussed previously in document there are various methodologies to pursue what would be considered natural stream design. The term natural stream design is not registered or copyrighted by Rosgen, so I don’t think saying natural stream design, also known as the Rosgen method is appropriate. Delete this reference. 



In this section include a discussion of what Natural Stream Design is ……



SEE  REF- A NATURAL CHANNEL DESIGN APPROACH TO STREAM RESTORATION ON RECLAIMED SURFACE MINE LANDS

William A. Harman, Suzanne J. Unger, and Ronald H. Fortney2



….and then give the examples of specific approaches e.g, Rosgen Method, Two-Stage, Step Pool, etc. 



The material in the following sections can be contained under the greater section titled Natural Stream Design.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.2

		3-71

		3

		Include this material (Rosgen Method) under the greater section 3.4.0.4.1.2 titled Natural Stream Design. 

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.3

		3-72

		8

		Include this material under the greater section 3.4.0.4.1.2 titled Natural Stream Design.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.4

		3-72

		20

		Include this material under the greater section 3.4.0.4.1.2 titled Natural Stream Design.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.5

		3-72

		31

		I recommend relocating this material (Treatment) to section 3.4.0.4.1. with restoration, creation, enhancement and treatment techniques.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		3-73

		1

		Ecological Stream Functions

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		3-73

		GEN

		This section never defines what a riparian buffer zone is. Needs to be defined.



· What is a riparian buffer zone?

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		3-73

		GEN

		The material in this section can be pre-faced/introduced with a discussion of the river continuum concept. 



VANNOTE, R.L.,G. W. MINSHALL, K. W. CUMMINS, J.R. SEDELL,AND~. E. GUSHING. 1980. The river continuum concept. Can. J. Fish. Aquat. Sci. 37: 130-137.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		3-73

		GEN

		This entire section is focused primarily on the function of ‘Riparian Buffer zones’ in forested perennial streams in eastern U.S. and does not discuss the ecological function of ephemeral and intermittent stream in the arid southwest.



Insert discussion/details.



SEE REF - The Ecological and Hydrological Significance of Ephemeral and Intermittent Streams in the Arid and Semi-arid American Southwest. EPA/600/R-08/134 ARS/233046 November 2008 www.epa.gov

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		3-73

		GEN

		Since there is so much discussion focused on Riparian Buffer Zones I think Riparian Buffer Zone should be in title of Section.

May need to create new sections, see comment above regarding function of western streams. EX.



· Ecological Functions of Ephemeral Streams in West

· Riparian Buffer Zones



		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6.1

		3-73

		7

		Probably can delete surface water and just use runoff without parenthesis.

		WR

		Y

		Apply changes per comment.



		3.4.0.4.1.6.1

		3-73

		15

		The use of ‘plain English’ bullets as questions is not consistently applied within this section 3.4. No plain English bullets where used prior. There needs to be consistency of format.

		WR

		Y

		This sections format written in the bulleted question style is inconsistent with the rest of the document. The document must be consistent in format and style. Check document for consistency.



		3.4.0.5

		3-80

		13

		Recommend Stream Protection Regulatory Environment

		WR

		Y

		Apply changes per comment.



		3.4.0.5

		3-80

		GEN

		Recommend including a new section describing SMCRA regulatory environment titled section 3.4.0.6 Surface Mining Control and Reclamation Act or 3.4.0.6 Office of Surface Mining.

		WR

		Y

		Apply changes per comment.



		3.4.0.5.1

		3-80

		14

		Recommend U.S. Army Corps of Engineers Compensatory Mitigation

		WR

		Y

		Apply changes per comment.



		3.4.1.2

		3-85

		35

		(Table 3.4-10) not (Table 3.4-11)

		WR

		Y

		Apply changes per comment.



		3.4.2

		3-91

		GEN

		This section is completely inadequate. The section maybe required 4 hours to compile and draft. Not enough relevant material to comment. 



These regional specific sections need to at a minimum discuss stream reconstruction techniques/methods utilized in the coal mining regions and a review of applicable programmatic overview/requirements. Many western states have published guidance regarding stream reconstruction. 



Regarding Ecological Function in western streams you should consider reviewing:



· An Ecological Assessment of Western Streams and Rivers. 



Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. Olsen, S. A. Peterson, P. L. Ringold, and T. R. Whittier. 2005. An Ecological Assessment of Western Streams and Rivers. EPA 620/R-05/005;



· Arid West Water Quality Research Project

AQUATIC COMMUNITIES OF

EPHEMERAL STREAM ECOSYSTEMS



Funding provided by EPA Region IX

under Assistance Agreement XP-9992607

directed by Pima County Wastewater Management Department

prepared by URS Corporation, Albuquerque, New Mexico and

Chadwick Ecological Consultants, Littleton, Colorado

November 2006.



Only stream characteristics typical to New Mexico are discussed.  Include some research conducted on stream types in Utah and Colorado.



		WR

		Y

		Apply changes per comment.



		3.4.5

		3-96

		GEN

		This section is completely inadequate. The section maybe required 1 hour to compile and draft. Not enough relevant material to comment. 



These regional specific sections need to at a minimum discuss stream reconstruction techniques/methods utilized in the coal mining regions and a review of applicable programmatic overview/requirements. Many western states have published guidance regarding stream reconstruction.



Regarding Ecological Function in western streams you should consider reviewing:



· An Ecological Assessment of Western Streams and Rivers. 



Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. Olsen, S. A. Peterson, P. L. Ringold, and T. R. Whittier. 2005. An Ecological Assessment of Western Streams and Rivers. EPA 620/R-05/005;



· Arid West Water Quality Research Project

AQUATIC COMMUNITIES OF

EPHEMERAL STREAM ECOSYSTEMS



Funding provided by EPA Region IX

under Assistance Agreement XP-9992607

directed by Pima County Wastewater Management Department

prepared by URS Corporation, Albuquerque, New Mexico and

Chadwick Ecological Consultants, Littleton, Colorado

November 2006

		WR

		Y

		Apply changes per comment.



		3.4.6

		3-97

		GEN

		This section is completely inadequate. The section maybe required 1 hour to compile and draft. Not enough relevant material to comment. 



These regional specific sections need to at a minimum discuss stream reconstruction techniques/methods utilized in the coal mining regions and a review of applicable programmatic overview/requirements. Many western states have published guidance regarding stream reconstruction.



Regarding Ecological Function in western streams you should consider reviewing:



· An Ecological Assessment of Western Streams and Rivers. 



Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. Olsen, S. A. Peterson, P. L. Ringold, and T. R. Whittier. 2005. An Ecological Assessment of Western Streams and Rivers. EPA 620/R-05/005;



· Arid West Water Quality Research Project

AQUATIC COMMUNITIES OF

EPHEMERAL STREAM ECOSYSTEMS



Funding provided by EPA Region IX

under Assistance Agreement XP-9992607

directed by Pima County Wastewater Management Department

prepared by URS Corporation, Albuquerque, New Mexico and

Chadwick Ecological Consultants, Littleton, Colorado

November 2006

		WR

		Y

		Apply changes per comment.



		3.4.6

		3-97

		GEN

		Why is Washington State not included? For example, the Centralia Mine is a significant coal mine that has significant stream impact issues. There must be discussion regarding this mine.

		WR

		Y

		Apply changes per comment.



		3.4.1

		3-85

		8-9

		WV, KY, and Southern Appalachian… please include data from Tennessee and Virginia.  Rainfall and slopes can vary considerably in this region.

		VA (BL)

		Y

		Please include discussion for TN and VA or discuss why these states have not been included.



		3.4.1

		3-85

		8

		A statement regarding the conditions of many coalfield streams being pre-SMCRA impacted is needed.

		VA (BL)

		Y

		Include statement clarifying that the study does or does not include Pre-smcra impacted streams.



		3.4.0.1

		3-53

		25

		“The model accurately predicted over 90 percent of the perennial streams”

		UT

		Y

		Apply changes per comment.



		3.4.0.3.1.5

		3-72

		38

		Typo… “large” woody material

		UT

		Y

		Apply changes per comment.



		3.4.0.5.1.6

		3-84

		25

		e.g. forested wetland or low precipitation areas in the Western U.S.

		UT

		Y

		Apply changes per comment.



		3.4.0.5.1.6

		3-84

		26

		Correct typo ‘is” should be “in.”

		UT

		Y

		Apply changes per comment.



		3.4.2

		3-91

		2 – 4

		The description of the “Colorado Plateau” does not agree with the description of the “Colorado Plateau Coal Region” included in other sections of the document.  Inconsistent introductory sections within the Chapter 2 sections dealing with the Colorado Plateau Coal Region are confusing for readers.  The term “Colorado Plateau Coal Region” should be used exclusively in this Chapter to avoid confusion with the Colorado Plateau physiographic province.



A map is necessary to show the relationship of the Navajo Canyonlands, Tavaputs Plateau, White Mountain-San Francisco Peaks-Mogollon Rim, South-Central Highlands, North-Central Highlands and Rocky Mountains, and Green River Basin relative to the coal resources of the Colorado Plateau Coal Region.  These sub-classifications should be referenced or explained – are these subdivisions based on geology, ecology, or hydrology? 

		UT

		Y

		Please provide detail about the significance of the geologic regions and or map that delineates the referenced geologic regions. 



Alternatively, if these regions (e.g. Navajo Canyonlands, Tavaputs Plateau, White Mountain-San Francisco Peaks-Mogollon Rim, South-Central Highlands, North-Central Highlands and Rocky Mountains, and Green River Basin) are not necessary to support the material contained in this section use the previously defined and mapped physiographic regions.





		3.4.2.2?

		3-94

		5-6

		Should this be Table 3.4-18?  “Table 3.4-16 lists regional hydraulic geometry relationship curves for the Colorado Plateau Region.”

		UT

		Y

		Apply changes per comment.



		3.4.0.1

Length (Perennial, Intermittent and Ephemeral) 

		3-54,

3-55

		Table 3.4-2

		The information provided in this table is unsubstantiated.  This is also the case with many other tables and figures in Chapter 3.

		TX

		Y

		Author will clearly define the methodology applied to generate the numbers contained in Table 3.4-2



		3.4.0.3.1

		3-63

		18

		Change “streams” to “stream’s”.

		SOL (SB)

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-65

		8

		Change “biological insight as well statistical power” to “biological insight as well as statistical power”.

		SOL (SB)

		Y

		Apply changes per comment.



		3.4.0.4.1.2

		3-67

		15

		Change “large” to “larger”.

		SOL (SB)

		Y

		Apply changes per comment.



		3.4.0.1.2

		3-67

		32

		Change “cannot determined” to “cannot be determined”.

		SOL (SB)

		Y

		Apply changes per comment.



		3.4.0.2.1.4

		3-58

		38-39

		Why is a Kentucky Department of Fish and Wildlife Resources person being used as a source for what US FWS does.  Shouldn’t this information be obtained directly from USFWS rather than an employee at a State agency?

		MCR

		Y

		This personal communication must be properly cited. The USFWS must comment for USFWS policy.



		3.4.0.2.2

		3-60

		4

		Perennial streams have a streambed below the water table. Document says above.

		MCR

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63

		

		Include a reference to the COE’s HGM and how and why it was developed.

		FWS

		Y

		Apply changes per comment.



		Table 3.4-10

		3.83

		

		The performance section of this table should also discuss the success criteria  of 50% or greater

		EPA

		Y

		Apply changes per comment.



		3.4.0.4.1.6.1

		3.74

		30-37

		A generalization is made between EPA’s 100 ft buffer and that used in specific parts of the country.  It should be noted that EPA sets the 100 ft. buffer based on the topographical variables.  The Chesapeake Bay program caveats their system by saying “as long as sheet flow is maintained” and assumes that channelization will not occur which is not realistic.  EPA 100 ft buffer is also designed for more than just trapping of sediment.

		EPA

		Y

		Apply details per comment.



		3.4.0.4.1.2

		3.67

		23

		“it” should be defined

		EPA

		Y

		Apply changes per comment. ‘It ‘should be ‘The Regime Method’



		3.4.0.4.1.2

		3-67

		12-13

		All bed and banks consist of transported alluvial material, the difference alluvial stream consist of new material to a greater extent.  This sentence is misleading

		EPA

		Y

		Provide clarification per comment.



		3.4.0.1.1

		3-56

		28 

		“Services” should be “Service.”

		EPA

		Y

		Apply changes per comment.



		3.4.0.1.2.3

		3-58

		3-34

		This definition should be included in the “USEPA” heading, not the Corps heading.  40 CFR 230.3(e) is an EPA regulation, which the Corps does use.

		EPA

		Y

		Apply changes per comment.



		3.4.0.2.1.4

		3-58

		37-39

		A personal communication with someone not at FWS should not be used to justify FWS’s overall position on stream definitions.

		EPA

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63

		11-17

		Recommend replacing the full text of this paragraph with the following to improve clarity and accuracy:

“The Clean Water Act (CWA) is the cornerstone for maintaining the chemical, physical, and biological integrity of the nation’s waters.  The CWA and implementing regulations have created national, state, and local programs for monitoring the condition of waters of the United States in order to better ensure their protection.  In particular, the CWA requires States to establish designated uses for their waters (including streams), to monitor attainment of these uses, and to report the status of their waters to EPA.

		EPA

		Y

		Apply changes per comment.



		3.4.0.301

		3-63

		18-22

		Recommend replacing the full paragraph with the following:

“To help inform the process of stream assessment, EPA has developed technical guidance for biological assessments of lotic (flowing) waters, and has developed protocols that are scjentifically valid and readily implementable (e.g., (Barbour et al. EPA 440/4-89/-001). 

		EPA

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63 to 3-64

		28-40 (page 3-63) and 1-20 (page 3-64)

		It is not clear what these sections add to the discussion.  If this chapter is focused on defining the affected environment (streams), it is not clear why such an extensive monitoring discussion is necessary.  Additionally, this section suffers from confusing terminology and only limited understanding of CWA protocols, so we recommend deleting the full section unless it is critical to the remainder of the chapter.  Table 3.4-6 does a sufficient job of laying out important variables for consideration as part of stream assessment approaches.

		EPA

		Y

		Apply changes per comment.



		3.4.0.4.1.2

		3.71

		2-11

		The paragraph states that the Rosgen method is preferred by many states.  There should also be a statement about this method applicability in arid and siemi-arid areas of the country, or that this method works well in the eastern part of the country.

		EPA

		Y

		Apply changes per comment.



		3.4. 0.4.1.6

		3.73

		1-5

		This description on “ecological functions” could be read to mean that the use of this approach would restore all ecological functions of a stream.  This is not the case.  While function “is related in part to riparian buffer zones,” it should be clear that the presence of a riparian buffer zone is only a minor aspect of ensuring stream function.

		EPA

		Y

		See comment regarding the title of this section. Edit discussion per comment.



		3,4,0.5.1.2

		3-81

		20

		“Federal, 2008” is not a proper citation.  The citation should be to a particular agency or entity.  (This citation format shows up a few times.)

		EPA

		Y

		Apply change per comment.



		3.4.0.5.1.5

		3-84

		6

		“Desire” should be “desired”

		EPA

		Y

		Apply change per comment.



		3.4.1.1

		3-85

		18

		Should be “points of origin,” not “point-of-origins.”

		EPA

		Y

		Apply change per comment.



		3.4.0.4.1.2

		3-67

		19

		Add “design” to the end, since that table talks about the design characteristics, not just stream characteristics

		AR(SS)

		Y

		Change title of Table 3.4-8 to “Design Characteristics…”  and apply change per comment.



		3.4.0.4.1.2

		3-67

		32

		Add “be” between cannot and determined

		AR(SS)

		Y

		Apply change per comment.



		3.4.0.1

		3-53

		25

		Add “s” to stream at end of line

		AR(SS)

		Y

		Apply changes per comment.



		

		3-54

		9

		Other Western Region Interior (based on next page’s table)

		AR(SS)

		Y

		Apply changes per comment.



		3.4.0.4.1.2

		3-67

		15

		Add an “r” to large

		AR(SS)

		Y

		Apply changes per comment.



		3.4.0.4.1.6

		

		

		The use of questions as subtitles is fine, but shouldn’t this or any other format be used consistently in the text?

		AR(PM)

Yes

		Y

		Duplicate General



Plain language, question format.



		3.4.0.1

		3-53

		

		Given the problems with identifying/measuring stream lengths in the first paragraph based on 2003-8 studies, how much credence does Leopold’s 1964 work have?

		AR(PM)

		Y

		This information is not consistent with theme of this section and lacks introductory discussion of stream order system. If this information will not be used for future analysis delete or insert into a the landform (geomorphology/morphometrics) section.



		3.4.01.1

		3-55

		5

		Replace “stream flow” with “stream discharge.”

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.1

		3-56

		11

		In the equation, PBKF = aDAb, is “a” a coefficient and “b” an exponent? If yes, superscript “b”.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.1

		3-56

		14

		Change the second use of “identification” to “discharge”.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.1

		3-56

		21-22

		Change “As” to “Where”, delete “may”, and change “there may be” to “there is”.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.2.1.1

		3-57

		2-6

		Delete “From” and “which” to make a complete sentence.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.2.1.2

		3-57

		24

		Add an “s” to “type”.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63

		3-5

		Delete.  The statement adds nothing.

		AR(PM)

		Y

		Apply changes per comment. 



		3.4.0.3.1

		3-63

		7

		What exactly does “directly and indirectly” mean?

		AR(PM)

		Y

		Provide examples of direct and indirect impacts due to coal mining.



		3.4.0.3.1

		3-63

		8

		Re: “temporal”, do you mean “temporary”?

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63

		24

		Change “its” to “their”.

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.3.1

		3-63

		39

		Not clear what sort of “options” is talked about here.

		AR(PM)

		Y

		Provide clarification per comment.



		3.4.0.3.1

		3-64

		6

		Not clear what the difference is between a “metric” and an “indicator attribute”.

		AR(PM)

		Y

		Define and provide examples of indicator attributes. “Metrics allows…”



		3.4.0.4.1.7.7

		3-79

		40

		Change section # to 3.4.0.4.1.6.7

		AR(PM)

		Y

		Apply changes per comment.



		3.4.0.1

		3-55

		1

		This table entirely ignores ephemeral streams, which are a critical element of the stream network.  A footnote should describe which category includes these streams, or whether they are ignored.  (“Other” does not appear to include ephemeral streams if they are primarily “artificial channels.”)

		EPA

		Y

		Include a discussion in the methodology that clearly indicates ephemeral streams are not included and why they are not included.



		3.4.1.1

		3-85

		21

		Median information is unreliable; there is no Rule-of-Thumb for predicting stream reaches.  Site specific information must always be included.

		VA (BL)

		N

		This section presents the results with no implication.



		3.4.1.1

		3-86

		2

		This table should have a caveat that site specific conditions will be the final determination of stream type.

		VA (BL)

		N

		This section presents the results with no implication.



		3.4.1.3

		3-86

		9

		A subsample of only 16 non-coalfield streams in different physiographic province would not provide enough data to generalize the drainage area of perennial streams.

		VA (BL)

		N

		This section presents the results with no implication.



		3.4.1.3

		3-86

		5-9

		The Rivenbark and Jackson, 2004 study states specifically in the “Summary and Implications” section that “The average discharge/drainage area relationship show[n] here only applies to the Blue Ridge physiographic region in the Southern Appalachian Mountains”. The Hansen 2001 study is from the Chattooga River watershed also within the Blue Ridge physiographic province, which can have extremely high annual rainfall averages. These relationships are not appropriate for the Appalachian coalfields, which do not occur in the Blue Ridge physiographic province. The VADEQ Southwest Regional Office uses watersheds of approximately 1 mi2 to identify perennial streams for some permitting purposes.  None of these studies account for dewatering of watersheds as a result of abandoned underground mine works.

		VA (BL)

		N

		This section is titled Southern Appalachia. The material contained in this section is specific to Southern Appalachia and not necessarily applicable to the entire Appalachian (Coalfield) Basin.



		3.4.0.1

		3-54

		Table 3.4-2

		‘NHD’ needs to be defined or identified (it is in Table 3.4-11 on p. 3-87). 

		UT

		N

		All acronyms will be defined prior to use and an acronym page will be supplied. No action necessary.



		3.4.0.2.2

		3-60

		3-4

		Double-check the source for this definition.  “With regards to perennial streams, these systems were defined to have flow for most to all of the year with a streambed above below the water table.”

		UT

		N

		Duplicate comment. Recommended changes will be applied per similar comment.



		3.4.0.3.1

		3-63

		26

		What’s an RBP?  “…maintaining the basic concept of the RBP.”  OK, I see; it’s defined in line 29 – should be up in line 26.

		UT

		N

		No change necessary. All acronyms will be defined prior to use and an acronym page will be supplied.



		3.4.2

		3-91

		

		Only stream characteristics typical to New Mexico are discussed.  Include some research conducted on stream types in Utah and Colorado.

		UT

		N

		Duplicate. This comment will be addressed via another comment.



		3.4

		

		n/a

		Ephemeral streams were not included in this section. 

		Mychal Yellowman

		N

		Not enough detail in comment.



		3.4.0.2.1.1

		3-57

		l-1

		United States Office of Surface Mining [ADD the rest of the name to the end:  Reclamation and Enforcement] 



Does this discussion address the proposed changes to regulations which have changed OSM’s definition of stream types?

		Karen Jass

		N

		OSM is the prescribed Acronym.



Chapter 3 is solely a discussion of the affected environment.



		3.4.0.2.1.4

		3-58

		

		Why is there a pers comm. With KY Department of Fish and Wildlife Resources regarding FWS practices & policies instead of someone with USFWS?  Recommend talking to FWS directly.

		FWS

		N

		Duplicate. This personal communication must be properly cited. The USFWS must comment for USFWS policy.



		3.4.0.4

		3-65

		

		Include a discussion of challenges of stream restoration in high-gradient watersheds.  Rosgen is only useful in low gradient watersheds.  This issue will relate directly to the next Chapter on Effects to Resources, especially since stream restoration has not been successful in high gradient streams, yet.

		FWS

		N

		Duplicate. Will be addressed.



		3.4.04.1.2

		all

		

		There should be a statement about the applicability of all the methods and that not all methods work well in all parts of the country and are based on the topography and geology of the region.

		EPA

		N

		Comment is addressed in Table 3.4-9 Assumptions and Requirements.



		3.4.0.5.1

		3-80

		25

		There should be a section that discusses success criteria for created wetlands and stream restoration as part of compensatory mitigation.

		EPA

		N

		Ecological Performance Standards and Monitoring addresses this comment



		3.4.0.1

		3-53

		11-28

		Much of this discussion about predicting stream lengths appears extremely academic, confusing, and not helpful to the document.  Recommend keeping the first sentence, deleting the rest, and moving directly to the next paragraph.

		EPA

		N

		This information is used to support the methodology used.



		3.4.0.1

		3-54

		13-15

		Recommend deleting this table.  There is no need to clarify the total stream length in the country if we’re only focusing on the coal-producing regions of the country.  This EIS should be focused only on the areas affected or potentially affected by the proposed action.

		EPA

		N

		This comment has been addressed.



		3.4.0.2.1.2

		3-57

		22-24

		Recommend deleting this section.  EPA primarily is concerned with “waters of the United States” pursuant to the Clean Water Act than with these specific stream classification methods.  EPA’s regulations on this topic are mistakenly ascribed to the Corps (see comment below).



Additionally, it is not clear why this section needs such precise descriptions of these stream classifications.  Why do slightly different definitions affect the analysis of the affected environment?  

		EPA

		N

		This comment has been addressed.



		3.4.0.3.1

		3-63

		23-27

		Recommend deleting this paragraph and making corresponding edits described below to the following paragraph.

		EPA

		N

		This comment has been addressed.



		3.4.0.4.1

		3-65

		19-21

		Recommend adding a sentence at the end of the existing sentence as follows:

“However, a focus on restoring purely the physical components of affected streams may not fully restore the full suite of stream functions or the critical elements of existing stream biology.”

		EPA

		N

		This comment has been addressed in previous comment.



		3.4.0.4.1.2

		3-67

		12-13

		All bed and banks consist of transported alluvial material, the difference alluvial stream consist of new material to a greater extent.  This sentence is misleading

		EPA

		N

		This comment has been addressed in previous comment.



		3.4.0.4.1.2

		3.67

		23

		“it” should be defined

		EPA

		N

		This comment has been addressed in previous comment.



		3.4.0.4.1.2

		3-68

		3

		It’s not explained why this is known as the “USACE” approach.  Recommend additional clarity on the use of this nomenclature.

		EPA

		N

		This comment has been addressed in previous comment.



		3.4.04.1.2

		all

		

		There should be a statement about the applicability of all the methods and that not all methods work well in all parts of the country and are based on the topography and geology of the region.

		EPA

		N

		This comment has been addressed in previous comment.



		Section 3.4.1 – 3.4.7

		

		

		These sections are pretty straight-forward, with design stream formulas for the different regions.  Again, seems like the previous section on Regulatory Environment was shoved in the middle of the geomorphic/stream design information.

		AR(SS)

		N

		Duplicate, formatting comment



		3.4.0.2.1

		3-56

		39-40

		Full name of OSMRE, forgot the “Reclamation and Enforcement” bit

		AR(SS)

		N

		All acronyms will be defined prior to use and an acronym page will be supplied. No action necessary. OSM is the prescribed Acronym.



		3.4.0.3.1

		3-63

		12-14

		Identify the source of the different “programs” (what’s USACE, EPA, etc)

		AR(SS)

		N

		The source is the CWA.



		3.4.0.5.1.3

		

		

		This section reads like contract specifications.  The style does not belong here.

		AR(PM)

		N

		Compensatory Mitigation (ACOE), level of detail.



		3.4.0.5.1.5 and .6

		

		

		These sections read like a guidance manual.  This style also doesn’t belong here.

		AR(PM)

		N

		Compensatory Mitigation (ACOE), level of detail.



		3.4.0.2.1

		

		

		Major point: Again, why are you concerned with how different agencies and sources are defining ephemeral, intermittent, and perennial stream reaches?  Are the definitions parts of the affected environment?  What influence do they have on the alternatives?  Will different alternatives be favoring one set of definitions over another?  I don’t question the importance so much as to the lack of context, i.e. an explanation as to why this is important.

		AR(PM)

No

		N

		No changes



		3.4.0.3

		

		

		Major point: Are bio-assessment methodologies parts of the affected environment?  Will different alternatives modify the methodologies?  Shouldn’t this information be placed elsewhere in the EIS, like in an appendix?

		AR(PM)

No

		N

		Bio-methods are part of affected environment.



No changes



		3.4.0.4

		

		

		Major point: Is stream restoration part of the affected environment?  Will different alternatives favor one approach or technique over another, or somehow change them?  Why are we talking about this here?  This looks like appendix material.  Discussion of what approached/techniques have actually been applied and their degree of success in the coal mining regions might be helpful so long as you keep the discussion in the context of the affected environment.

		AR(PM)

No

		N

		Stream restoration methods are part of the affected environment.



No changes.



		3.4

		3-53

		

		Before you start with 3.4.0.1 you need to give an overview of what you’re covering and what bearing it has on the alternatives that will be discussed in Chapter 4.  Why talk about points of origin, stream lengths, ecological functions etc?

		AR(PM)

		N

		This section is solely a discussion of affected environment without discussion of alternatives that will be covered in Chapter 4.



		3.4.0.1

		3-54

		

		You can even apply the above question to Table 3.4-2.  Also, is the acronym, NHD, spelled out somewhere?

		AR(PM)

		N

		All acronyms will be defined prior to use and an acronym page will be supplied. No action necessary.



		3.4.0.2.1.3

		3-58

		3-34

		This looks like hastily inserted filler to me.  If this is needed you need to explain why.

		AR(PM)

		N

		Definition of WOTUS is necessary to understand the regulatory environement.



		3.4.0.2.2

		3-61

		1

		Bold and italicize the table title to be consistent.

		AR(PM)

		N

		Formatting will be consistent in final document.



		3.4.0.3.1

		3-63

		6

		Re: “varying degrees of protection”, are these laws and/or regulations?

		AR(PM)

		N

		No change necessary.



		3.4.0.3.1

		3-63

		

		Are TMDL, NPDES, and RBP spelled out anywhere?

		AR(PM)

		N

		All acronyms will be defined prior to use and an acronym page will be supplied.



		3.4.0.3.1

		3-63

		21

		What are the “protocols” for?

		AR(PM)

		N

		A Bioassessemnt protocol is implied by title of section and previous sentence content.



		3.4.0.3.1

		3-63

		38

		Do you really mean “variables” or “values”?

		AR(PM)

		N

		No change necessary.



		3.4.0.4.1

		3-65

		12

		I can’t tell what “(unless otherwise noted, adopted from Federal, 2008)” refers to.  This notation is used in various places with the same degree of confusion.

		AR(PM)

		N

		CITATION PROBELM



This comment will be addressed in document reference and citation procedures.



		3.4.0.5.1

		3-80

		15-16

		ASACE and USEPA at least were spelled out previously.

		AR(PM)

		N

		Document will be checked for consistency of acronyms.



		3.4.0.3

		3-63

		1

		This material should not be included in section 3.4. Delete. Recommend including this material in Terrestrial and Aquatic Biology. 

		WR

		N (D)

		Bioassessment protocol discussion. Insert in Terrestrial & Aquatic Biology.



		3.4.0.2

		3-56 

		32

		Replace this section with 3.4.0.1 Length material. Recommend changing title, ex. Stream Types and Length

		WR

		N (D)

		Addressed in another comment.



		3.4.2

		

		

		No information is provided for Utah or Arizona in this section.  

Consider using the USGS-designated hydrology areas 56 and 57 to accurately portray resources in the areas potentially affected by coal mining since previous boundaries in the scope of this EIS provide inaccurate analysis of resources possibly affected by coal mining.

		UT

		N (D)

		Duplicate, inadequate description of regional geomorphology and fluvial.



		3.4.0.4.1.2

		3.71

		2-11

		The paragraph states that the Rosgen method is preferred by many states.  There should also be a statement about this method applicability in arid and siemi-arid areas of the country, or that this method works well in the eastern part of the country.

		EPA

		N (D)

		More detail about application of Rosgen Method. What states are endorsing? Applicability in Arid/ephemeral systems.



		Section 3.4.0.5

		3-80 – 3-85

		

		This section seems to be completely taken from the USACE’s point of view – what they require currently, and there is a lot of language that does not apply to OSM’s regulation or monitoring of impacts.  For example: repeated references to the “district engineer”.  While OSM may choose to implement standards similar to the Corps, shouldn’t our EIS refer to what we are going to do and require?

		AR(SS)

		N (D)

		Affected environment should include discussion of existing OSM regulatory environment with respect to stream restoration requirements.



		Entire Section 3.4.0.5

		3-80 – 3-84

		

		This section seems stuck in and not completely related to what is talked about elsewhere in this section (3.4).  The fact that surface water is a separate section of this EIS chapter may mean some of this information is more appropriate there?  While I understand that geomorphology and fluvial process are parts of a “watershed” approach to restoring areas, maybe this whole section needs to be moved to be closer to the surface water section so that it seems to be more of a comprehensive review of topics related to surface water, whether in streams, wetlands, flood plains or entire watersheds.  Jumping from streams and design processes to the rest seems a bit disjointed.

		AR(SS)

		N (D)

		Compensatory mitigation and existing regulatory environment (ACOE).



		Entire sections 3.4.0.1-3.4.0.4

		3-53 – 3-80

		

		While this section gives an overall REVIEW of various papers and technical reports, nothing is really stated that is new. 

Since this is the only part of this document that I’m reviewing, it’s hard to see how it fits into the entire EIS, but right now it just seems disjointed and a reference to the history of geomorphology, and not even a complete one, at that.  If this is meant as an overview so that readers can understand terminology in a different section, I guess that’s “ok”.

		AR(SS)

		N (D)

		General comment regarding section content.



		3.4 and 3.4.1

		

		

		Major point: This chapter is entirely focused on fluvial processes.  Nothing is said about what is going on in the interfluves, e.g. the active mass wasting in Appalachia, particularly in the form of landslides.  It’s the mass-wasting processes in the interfluves that produce the material that the streams transport in the channels.  The impact of those processes on streams cannot be overstated. Further, any modification to the requirements for excess spoil fill construction must take into account foundation stability and that stability is directly tied to how active mass wasting is occurring, and the presence and depth of colluvium.   The chapter should present a comprehensive picture of the geomorphology of the coal fields and not just the fluvial processes.  The focus on stream lengths and channel geometries in Appalachia in 3.4.1 gives even the fluvial aspects of the region short shrift, let alone inter-fluvial processes.

		AR(PM)

Duplicate

		N (D)

		Duplicate

Discussion if fluvial centric and geomorphology (interfluv) light.



		3.4.0.4.1

		

		

		Major point: A major omission here is work related to the interfluves, e.g. “landforming”.  For example, see Schor’s and Gray’s “Landforming: an Environmental Approach to Hillside Development, Mine Reclamation and Watershed Restoration” (2007).  But again, it makes sense to me to reference the reclamation or restoration approach (or explain it in an appendix) and, in the context of the affected environment, talk about its use (or lack of) in the coal regions.  That is part of the affected environment.

		AR(PM)

Yes

		N (D)

		Duplicate

Discussion of fluvial centric and geomorphology (interfluv) light.



		3.4.0.4.1.2

		

		

		Major point: Although the Rosgen empirical or “natural stream design” method is widely used, it is controversial.  Other practitioners of stream restoration promote a more “analytical” or “functional” approach.  If the practice of stream restoration is to have any bearing on the alternatives, all optional approaches should be addressed.

		AR(PM)

Yes

		N (D)

		Duplicate



Discussion of Stream restoration techniques beyond Rosgen Method.



		3.4.0.4.1.6

		

		

		A nice review of the drivers of stream ecology but it doesn’t seem to fit under 3.4.0.4, “Stream Restoration”.  Also, the section is a general overview, i.e. it doesn’t appear focused on the coal regions.

		AR(PM)

		N (D)

		Organization of Ecology/function. Light discussion of Ecology specific to regions.



		3.4.1

		

		

		Major point: We finally address what is going on in the specific coal regions, but the discussion is limited just to streams; their ephemeral, intermittent, and perennial lengths; and their in-channel geometries.  Absent are natural landforms of the interfluves; the historic effect of mining and other disturbances on the interfluve geomorphology (and streams); and the natural and disturbed interrelationship among the interfluves, stream channels, and ecological systems.  If there is little information on these things, say so, but keep the focus where it belongs. 

		AR(PM)

		N (D)

		Duplicate

Discussion is fluvial centric and geomorphology (interfluv) light.



		General comment

		

		

		The serious time crunch clearly affected the quality of this draft.  There are different writing styles.  I have the sense that pieces were written or inserted in a hurry without adequate opportunity for internal quality control.  I have only listed a few of the smaller, mainly editorial issues I’ve noticed partly because I’m contending with my own time limitation.  More importantly, the larger problems I see overwrite most of them.

		AR(PM)

		N (D)

		General 

Format and style inconsistent.



		3.4.0.3.1

		3-64 – 65

		

		Major point: I don’t think this section is much help.  It should summarize about the existence of the protocols and indices in much plainer English and either reference the original literature that explains them or stick them in an appendix.

		AR(PM)

		N (D)

		Bioassessment protocol discussion. Insert in Terrestrial & Aquatic Biology. 



		3.4.0.4.1

		3-65

		GEN

		This section should discuss or detail stream reconstruction in terms of both FORM and FUNCTION. I recommend clearly identifying FORM in title. This would be logically followed with the ECOLOGICAL FUNCTION section and it supports language of proposed action.

		WR

		N
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		3.5.1.3.4

		28

		

		Who did you ask for this information in WV?



I find it hard to believe that information was available for Kentucky, but not for Pennsylvania, Maryland, Ohio, West Virginia, Virginia, and Tennessee.  



This not accurate.  Information is available for more states than Kentucky.



“Trends in Number and Size of Fills

Information for trends and size of fills was only available for Kentucky.”  AND Figure 3.5-3 (page 3-7)



For the purpose of this EIS & the contract written to have it written, why weren’t other states contacted to determine this information.  This is insufficient research to be the basis of an EIS!



		WV (LH)

		Y

		Need to include information on fills for WV and other states or discussion of why information was not available.



SEE GAO Report 2009



		3.5.1

		3-4 to 11

		n/a

		Focuses on KY and WV, which comprise only part of the Appalachian Basin.  Regional data is available for each state through GAO report in 2009.

		VA (BL)

		Y

		SEE GAO Report 2009 for more detail.



		3.5.0

		3-1

		18

		The term “closely grading” is not applicable.



Once the coal is removed, the mine operator returns the spoil to the mined out area for reclamation, grading it to resemble the pre-mining topography.  This process is known as returning the site to its “approximate original contour” (AOC).

		Yes

		Y

		Make changes/edit  per comment



		3.5.0

		3-1

		14

		The rock is fractured by drilling and blasting, and is subsequently removed.



I suggest replacing “drilling or blasting as it is removed” with “drilling and blasting  to facilitate excavation.”  The current statement says that there is a choice in fracturing the overburden, either drilling or blasting.

		Yes

		Y

		Make changes/edit  per comment



		3.5.0

		3-1

		16-17

		This increase in volume is referred to as “swell”, and the percentage of volume increase is referred to as the “swell factor”.



The swell factor is a quantitative mathematical representation of the gain in volume commonly known as swell.   I suggest revising this sentence to read: “This increase in volume is known as swell.”



The fractured rock, referred to as spoil, incorporates air filled voids, increasing its overall volume, relative to its solid, pre-blast volume.

		Yes

		Y

		Make changes/edit  per comment



		3.5.0

		3-1 thru 3-3

		GEN

		This section is completely inadequate. 



1. This is not a good definition of AOC. There needs to be more discussion about Approximate Original Contour. How it is defined and interpreted. This would also include discussion of all variances.



2. There needs to be discussion about topography and topographic elements beyond elevation, relief, valley fills and impoundments. Mined areas in the west are large and require complete watershed/topographic reconstruction. Need to discuss how topography is intimately associated with how a watershed functions.



3. There needs to be discussion of how geology and climate influences regional topographic variation and form.



4. The proposed action with respect to AOC includes a significant change to how AOC will be evaluated. The proposed actions will require quantitative landform measurements. In support of this later discussion (chapter 4) there will need to be some pre-discussion about how landforms are quantitatively described (i.e., morphometry, morphometrics, watershed measurements, geomorphology). The proposed action also includes requirements with respect to digital terrain models. How is this element going to be evaluated? 



5. How is topographic reconstruction approached? What are or is the prevailing methodology? Need to discuss ‘traditional’ approaches and more progressive approaches such as ‘landforming’.



Suggest REF – Landforming: An Environmental Approach to Hillside Development, Mine Reclamation and Watershed Restoration (SCHOR and Gray, 2007)

		Yes

		Y

		Apply changes per comment.



		

		3-2

		13

		Here you say in some cases there is not enough material to achieve AOC and then in section 3.5.5.3.2 it states there are no AOC variances. Correct this inconsistency.

		Yes

		Y

		



		3.5.0

		3-2

		17

		States AR is responsible for 99.4% but Table 3.5-1 states only fills occur in AR. Should AR be 100%?

		Yes 

		Y

		Apply changes per comment.



		3.5.0

		3-2

		15

		I suggest replacing “excess spoil fill” with “excess spoil disposal area”. 



I suggest replacing “excess spoil fill” with “excess spoil disposal area”  and deleting “”in a previously mined area or”.

		

		Y

		Apply changes per comment.



		3.5.0

		3-2

		12

		I suggest replacing “may” with “must.”  

		

		Y

		Apply changes per comment.



		3.5.0

		3-2

		13

		Include: Virginia encourages industry to use AML no-cost agreements to reclaim abandoned mined lands. These agreements allow mining companies to use excess spoil from permitted mine operations to eliminate abandoned mine highwalls that normally would not be reclaimed. In addition to reclaiming abandoned mine land highwalls, the practice also minimizes the development of new valley and hollow fills and reduces impacts to coalfield streams. 

		VA (BL)

		Y

		Include the addition of these details in Old Mine Benches section.



		3.5.0

		3-3

		3-15

		This paragraph lists 3 different types of waste disposal structures .  Are all 3 types of structures included in Table 3.5-2?  Does Table 3.5-2 refer only to current, active operations, or also to historic, and potential future, use of coal waste disposal impoundments?  The Other Western Interior region has definite historic use of Coal Waste Disposal Impoundments.  IA, MO, KS, AR, and OK all have historic use of these structures under SMCRA (both slurry impoundments and coarse refuse piles).  I believe AR may have one active, and OK at least has one that is currently in reclamation and may have other active sites that I am not aware of.  MO, KS and IA have all had recent bond forfeiture reclamation projects on slurry impoundments and gob (coarse refuse) piles.

		MCR (KG)

		Y

		Apply changes per comment.



		3.5.0

		3-3

		TABLE 3.5-2

		York Canyon Underground Mine had a coal slurry impoundment and two course refuse disposal areas, all of which have been reclaimed and released through Phase II.  This mine is located in the Raton Basin of NM, not in the San Juan Basin.  The latter basin is being emphasized for the EIS. 

		NM

		Y

		Apply changes per comment.



		3.5

		3-3

		Table 3.5-1

		This table is incorrect.  Both mines in WA state have excess spoil storage in areas that were NOT previously mined.

		Karen Jass

		Y

		Apply changes per comment.



		3.5.0

		3-3

		Table 3.5-2

		This table is incorrect.  The NW region has 1 impounding structure.

		Karen Jass

		Y

		Apply changes per comment.



		3.5.1

		3-4

		9

		Figure 3.5-2 does not show the entire Appalachian Coal Basin.  See  Section 3.2.1, page 3-4, lines 4-5,Figure 3.2-3 for an accurate representation of the Appalachian Coal Basin.

		

		Y

		Apply changes per comment.



		3.5.1.2

		3-4

		15-16

		Steep slope topography exists elsewhere but, for the most part, mines in steep slope areas are located in eastern Kentucky, western Virginia, and southern West Virginia.  



Steep-slope topography (greater than 20°) exists in Appalachian States other than Kentucky, West Virginia, and Virginia.  Page3-6, line 35 describe the geology of the northern Tennessee coal fields as steep-slope areas of the Cumberland Mountains.



Western KY is definitely non-steep slope.



Contradictory from the previous paragraph 3.5.1.1 where Northern WV is lumped in with PA and OH.  So shouldn’t it be here?

		

		Y

		Several comments regarding this discussion. This discussion needs better resolution with respect steep slope regions.

Apply changes per comment.



		3.5.1.2

		3-4

		17-20

		Valley fills alter, rather than augment the previously existing topography.  If the benches being described are the drainage benches on fill slopes, then, yes, they do create different drainage paths.  To say they create less steep slopes might be misleading.  The face of an excess spoil fill cannot physically be less steep than the underlying natural ground surface.  



Backfilled benches do not result from excess spoil.  Excess spoil fills result from the fact that, in some cases, it is not possible to put all spoil on the mined area in a stable manner.  They are larger than would otherwise be the case, and some excess spoil fills exist entirely because it is cheaper to dump fill in a valley than it is to move it, in some cases up slope, into the backfill area.

		

		Y

		This material is overly simplistic, generalized, poorly described and lacks supporting information.  Please provide more substantial discussion of reclamation methods/techniques and challenges applicable to steep slope areas.



Include images.



		3.5.1.2

		3-5

		7-13

		Contour mining is typically employed when the operator only has rights to the coal along the outcrop, or cost of removing the overburden and recovering the coal over the entire seam exceeds the market value of the coal, with profit and all operating costs factored in.  When contour mining is considered, the possibility of auger or highwall mining is also considered if the operator has rights to the rest of the coal.  



Issues with mineral rights would have to be resolved for any mining to occur.  Issues with surface rights might force the use of underground mining.  Also, the “sufficient contiguous coal reserves to warrant substantial capital investment” would be better stated as some form of, “the benefit outweighs the cost."



I think someone needs to educate the authors on the definition mountaintop removal mining.  Again, mountaintop or area mining is considered when the market value of the coal exceeds the cost of removing the overburden and recovering the coal, with profit and all costs factored in.  It is important to understand that the value of the coal includes the cumulative value of all seams that can be recovered, many of which are too thin to be mined by other methods.  (the ability to mine multiple, otherwise inaccessible seams is one of the most positive attributes of mountaintop mining) It is seldom discussed.  



This discussion is filled with inaccuracies and should be re-written based on accurate Appalachian mining information

		

		Y

		These comments all address the lack of detail and understanding of the information presented in this section. The section is titled Topography and choice of mining yet the discussion is very limited (light) on discussion of this subject. Most of the discussion is about economics and resource rights/access. 



This type of discussion is more appropriate to Mining methods and mineral resources.



There needs to be a better discussion of topography and mining methods.











		3.5.1.3.1

		3-5

		28

		Above the writer references Kentucky policy only, but here references west Virginia policy.  Perhaps lines 25-27 should also mention west Virginia policy.  West Virginia AOC policy was established years prior to Kentucky’s policy.

		

		Y

		Apply changes per comment. Discuss WV policy on AOC.



		3.5.1.3.1

		3-5

		21

		Replace “mining bench” with “mined out area”.

		

		Y

		Apply changes per comment.



		3.5.1.3.1

		3-5

		20

		. . . is placed in excess spoil fills, outside the mined area.

		

		Y

		Apply changes per comment.



		3.5.1.3.1

		3-5

		19

		Bulking, or swell – a bulking or swell “factor” is an estimate of the magnitude of this phenomenon.

		

		Y

		Apply changes per comment.



		3.5.1.3.1

		3-5

		22-23

		The traditional excess spoil fill configuration involves filling the upper portions of a valley, finishing with a flat deck and a sloped face, designed to provide adequate stability.  Exceptions to this would be; spoil placed on pre-existing benches and side-hill fills, most commonly placed on natural benches.  Only spoil placed on pre-existing benches results in structures resembling the natural pre-mining topography.





		

		Y

		Fills are not subject to AOC nor can they be expected to resemble the pre-mine topography. Delete discussion of pre-mine topography as related to fills. 



Suggest the commenter’s language.



		3.5.1.3.2

		3-5

		33

		Why “in West Virginia”?

		

		Y

		AOC variances are not specific to WV. Delete parenthetical (WV).



		3.5.1.3.2

		3-5

		34-35

		“equal or better post mining land use”

		

		Y

		Apply changes per comment.



		3.5.1.3.2

		3-5

		36-37

		AOC requirements apply specifically to backfill of mined areas.  By definition, excess spoil fills are outside the mined area.  Obviously, excess spoil fills represent departures from original topography.



Valleyfills are by definition located in areas outside the mined out area and therefore are not subject to AOC requirements.  AOC applies only to backfilling and grading the mined out area.

		

		Y

		There should be no suggestion that AOC or AOC variances apply to fills. Fills are not part of the mined area and thus are not subject to AOC. This clarification must not be confused in the language. Delete or revise last sentence.



		3.5.1.2

		3-5

		8-13

		‘Is’ or ’Are’?  ‘Sufficient” or ‘sufficiently’?

“Mountain-top removal or Area mining methods would be considered in both steep slope and median sloped areas if the coal seam depth is economical and there is are sufficient sufficiently contiguous coal reserves to warrant substantial capital investment. Underground mining methods would be considered when surface mining is uneconomical due to excessive coal seam depth, if property (mineral) rights have issues, and there are sufficient contiguous coal reserves to warrant substantial capital investment.”

		UT

		Y

		Apply changes per comment. 



What are ‘median sloped areas’??



		3.5.1.3.1

		3-5

		17-18

		“SMCRA regulations require that all highwalls will be are eliminated and that spoil material will be placed on the mine bench in a configuration that adheres to AOC… “

		UT

		Y

		Apply changes per comment. 





		3.5.1.3.1

		3-5

		19

		Include: A lower or higher SF may be specified under certain conditions at the end of sentence ..of 1.3.

		VA (BL)

		Y

		Insert ‘minimum of 1.3 …” 



A SF less than 1.3 is not allowable.



		3.5.1.3.1

		3-5

		Par 5

		“Kentucky had a policy that 80% of the spoil had to be placed on the mine area.”  Does this mean in the mined out area or just within the permitted area?

		Karen Jass

		Y

		“…80% of the spoil had to be placed on the mined area.”



		3.5.1.3.3

		3-6

		3-26

		This section is filled with inaccuracies.  It should be re-written to correctly reflect the requirements given by §816/817.71 through §816/817.74



Should we not list all types allowed under SMCRA here?  Should we not then describe defining characteristics of each?



Separate construction of an underdrain is not considered necessary.   Not all agree.



Dumping occurs all along the edge of the deck, not just at the center.



Degradation of stability of the existing fill?  On pre-existing benches?  It appears they are discussing placement of spoil on drainage benches of existing fills.  Surely I am misunderstanding here.



Divergence?  Such placement represents re-establishment of the original surface drainage pattern.



Pre-Existing Mine Benches – The readers may not be familiar with terminology.  It is important that they become acquainted to avoid subsequent confusion.



		

		Y

		Significant comment has been provided for this section. Review comments and re-write this section.







		3.5.1.3.3.4

		3-6

		28

		Where is 3.5.1.3.3.3?

		

		Y

		Apply changes per comment. 





		3.5.1.3.3.1

		3-6

		15

		Should read “…to a ratio of no …”



…the face of the fill is (may be) terraced to an overall slope of a ration (ratio)… (VA_BL)

		MCR (KG)

		Y

		Apply changes per comment. 





		3.5.1.3.3.2

		3-6

		24-26

		Sentence revision needed: suggestion.  

“With proper placement and compaction of excess spoil material from mining operations, [comma] the old mine benches could be restored to AOC and also minimize the number and size of valley fills minimized. to accommodate the excess spoil material from mining operations”

		UT

		Y

		Apply changes per comment. 





		3.5.1.3.4

		3-7

		1-2

		Figure 3.5-3 Graph should be re-done with separate Y axes for total number (on left) and average footprint in acres (on right) due to the large discrepancy in values.  The footprint graphs are worthless in this layout as the total number bars dwarf them.

		MCR (KG)

		Y

		Revise the graph per comment.



		3.5.1.3.3.5

		3-8

		26

		This material is termed “additional backfill” rather than excess spoil, by virtue of its being placed within the perimeter of the mined area.  We should not lose track of the fact that it is being placed above the pre-mine surface and, in some contexts, should be considered excess spoil.

		

		Y

		Delete parenthetical, (additional backfill).



		3.5.1.3.3.5

		3-8

		6

		We do not need, or want, to say (valley fills).  There are other types of excess spoil fills.

		

		Y

		Delete parenthetical, (valley fills).



		3.5.1.3.3.5

		3-8

		38-39

		We cannot replicate pre-mining topography and drainage of excess disposal areas.  We can, and should, minimize the impact, but the more you want to make it look like it was before, the more you have to spread the spoil out, impacting additional area.  The key should be balance; refine the excess spoil fill configuration till benefit vs cost (in environmental terms) equalizes.

		

		Y

		Delete this last sentence. Landforming has never been described or defined, nor is it it part of the FPOP policy.



		3.5.1.3.3.5

		3-8

		30-37

		The logic behind this paragraph eludes me.  The concept of moving the fills upstream, magically converting excess spoil to backfill was discussed in the previous paragraph.  I am curious, however, as to how we can reduce impacts by placing additional spoil on the decks of fills to decrease their overall impact.  Not if the additional fill is coming from the backfill area.  This may be true if we are eliminating some fills by spreading their material out over several other fills.   If that is what is meant, maybe it should be said.

		

		Y

		This is information is questionable since this section should only be describing the affected environment and not elements of the proposed action.



This discussion is more appropriate for Chapter 4.



Suggest removing this discussion since it is not specifically prescribed by the FPOP.





		3.5.1.3.3.5

		3-8

		7-15

		The West Virginia AOC+ policy also does not apply to mining in non-steep slope areas.

		

		Y

		Recommend adding language per comment.



		3.5.1.3.5

		3-8

		Par 1



		“limiting the amount of excess spoil

placed in excess spoil structures (valley fills [ADD: and other out of pit fill areas]).’  Not all fill goes into valley fills 



		Karen Jass

		Y

		Apply changes per comment. 





		3.5

		3-1 through 3-11

		

		These sections, 3.5 and 3.5.1, contain many inaccuracies relating to mining practices and departures from regulatory terminology.  The writers seem to have little knowledge of Appalachian mining practices and the Statutory and Regulatory requirements.  This should be rewritten by professional engineers, geologists and regulatory experts with a working knowledge of the subject matter.  This is a DOI/OSM document and in its present form suggests that the Department and Agency lack regulatory and mining knowledge.  This may also be the case for the other sections of the document.

		

		Y

		



		3.5.1.3.3.6

		3-9

		20-22

		A stability analysis performed and certified by a registered professional engineer experienced in construction of mine spoil fills.  The analysis must include the engineer’s prescribed shear strength and pore water pressure parameter values for all materials represented in the analysis, and a narrative of his rationale for selection of each.

		

		Y

		Apply changes per comment. 





		3.5.1.4

		3-9

		34

		Coal Mine Waste Disposal



This section should be titled “Coal Mine Waste” to be consistent with §701.5 and §816/817.81



Replace “Coal waste disposal impoundments’  with “Coal mine waste impounding structures to be consistent with §816/817.84



Coal mine waste is not spoil.



This section should be titled “Coal Mine Waste Disposal Methods” rather than “Spoil Disposal Methods”.



Subtitle should read Coal Waste Disposal Methods.

		

		Y

		Apply changes per comment. 





		3.5.1.4.1

		3-9

		41

		This is not accurate.  Coal mine waste impounding structures often have discharges.

		

		Y

		Apply changes per comment. 



Include permitted discharges.



		3.5.1.4.2

		3-10

		13

		Website cited is an inappropriate source.  State permitting agency would be a preferred source.



Include sentence “Virginia currently has 12 active impoundments.”



Include Virginia in Figure 3.5-4 Number and Size of Coal Waste Disposal Impoundments

		VA (BL)

		Y

		Apply changes per comment. 





		3.5.2.2

		3-12

		17

		Does the underground mined coal require processing? Coal mine waste disposal is not discussed, so I am assuming that is the case.  Am I correct in this?

		

		Y

		Insert discussion of underground coal mine waste disposal practice.



		3.5.2.2

		3-12

		GEN

		This section is completely inadequate. The section maybe required 10 minutes to compile and draft. Not enough relevant material to comment. 



The last sentence of this page is a gross generalization that is unsupported. How can you say ‘topography has been affected very little’ just because there are no fills? Conditioning your statement with ‘overall topography of region’ is not acceptable to explain the lack of detail. You have to describe IN DETAILS how topography is affected by mining. Material is completely inadequate.



Mining Bench? Do you mean mined area or mine pit?

		

		Y

		Apply changes per comment. 





		3.5

		3-12

		n/a

		In Figure 3.5-5, Black Mesa was left off

		Mychal Yellow

		Y

		Arizona Mining needs to be included.



		3.5.2.3

		3-13

		GEN

		This section reduces the description of AOC to extend of fills. This is completely inadequate and demonstrates no familiarity with the concept of AOC because AOC does not include excess spoil. Not enough relevant material to comment. 



For example, New Mexico is responsible for some of the best examples of ‘landforming’ or ‘geomorphic reclamation’ in the west. The approach is not limited to channel reconstruction or natural channel design; it can be applied on a topographic watershed or drainage basin scale.



Need to describe in detail as available how regulatory programs evaluate AOC (rules, guidelines, policy, etc.). 

		

		Y

		Apply changes per comment. 





		3.5.2.3.3

		3-13

		19-20

		What about Utah?

		

		Y

		Apply changes per comment. 





		3.5.2.3.3

		3-13

		19

		See comment above.  It would be more accurate to say that the San Juan Basin has no coal slurry impoundments, not New Mexico.  Or that New Mexico has no active coal slurry impoundments.

		NM

		Y

		This section needs to provide greater detail.



		3.5.2.3.3

		3-13

		n/a

		Are slurry impoundments the only form of Coal Waste disposal structures?

		Mychal Yellow

		Y

		Please discuss all forms of coal mine waste disposal.



		3.5.4.3.2

		3-16

		25

		In the previous paragraph, the authors indicate variances are sometimes requested to reclaim final cuts to impoundments.

		

		Y

		This is not an accurate statement. Delete.



		3.5.4.4

		3-16

		27-31

		So we have 46 slurry impoundments within 500 feet of underground works.  Is that all we are going to say about them?  How many impoundments total?  No capacities available?  

Are there no active impoundments in Indiana?  There have been historically.

		

		Y

		This section is inadequate in content. This section should be carefully reviewed by ECSI and Morgan Worldwide to ensure consistency with coal mining industry and regulatory program terminology and practice.





		3.5.5.1

		3-17

		3-9

		Again, I would like more detail.  I have difficulty thinking of areas with local relief of as much as 300 feet as plains.  I imagine there is some variation within each of these areas.  Can they be subdivided with regard to topography?

		

		Y

		



		3.5.5.2

		3-17

		GEN

		This section is completely inadequate. The section maybe required 10 minutes to compile and draft. Not enough relevant material to comment. 



The last sentence of this page is a gross generalization that is unsupported. How can you say ‘topography has been affected very little’ just because there are no fills? Conditioning your statement with ‘overall topography of region’ is not acceptable to explain the lack of detail. You have to describe IN DETAILS how topography is affected by mining. Material is completely inadequate.



Mining Bench? Do you mean mined area or mine pit?

		

		Y

		Apply changes per comment. 





		3.5.5.1

		3-17

		Figure 3.5-8

		Northern Rocky Mountains and Great Plains Coal Reserves and Topography.  Because there are 3 different distinct areas as stated in this section, shouldn’t these 3 areas be labeled on the drawing –esp. for those outside of the area who are unfamiliar w/ there areas/states are located?

		Karen Jass

		Y

		Apply changes per comment. 





		3.5.5.3

		3-18

		GEN

		This section reduces the description of AOC to extend of fills. This is completely inadequate and demonstrates no familiarity with the concept of AOC because AOC does not include excess spoil. Not enough relevant material to comment. 



Need to describe in detail as available how regulatory programs evaluate AOC (rules, guidelines, policy, etc.). 

		

		Y

		Apply changes per comment. 





		3.5.5.3.2

		3-18

		GEN

		In the previous section you just described how conditions support AOC variance. Correct this inconsistency. Need to read or have someone else read the draft before submitting. 

		

		Y

		Apply changes per comment. 





		3.5.5.4

		3-18

		GEN

		

This statement needs to be more clearly explained. The wording is also not consistent across sections (see 3.5.6.4)

		

		Y

		Apply changes per comment. 





		3.5.6.1

		3-18

		20

		If the Washington and Oregon coal region is a contiguous area running down the west coast of Washington, ending in northwestern Oregon, why does the included map show isolated regions from Washington to Southern California? 

		

		Y

		Apply changes per comment. 





		3.5.6.1

		3-19

		GEN

		There should be note of mining in Washington (Centralia Mine). 

		

		Y

		Apply changes per comment. 





		3.5.6.2

		3-19

		GEN

		

Recommend not using ‘mountain-top’ operation. Should not be confused with Mountaintop Removal (MTR). MTR is a variance from AOC.

		

		Y

		Apply changes per comment. 





		3.5.6.3.1

		3-19

		GEN

		This section reduces the description of AOC to extend of fills. This is completely inadequate and demonstrates no familiarity with the concept of AOC because AOC does not include excess spoil. Not enough relevant material to comment. 



Need to describe in detail as available how regulatory programs evaluate AOC (rules, guidelines, policy, etc.). 

		

		Y

		Apply changes per comment. 





		3.5.6

		3-19

		Figure 3.5-9

		The left figure should include an arrow showing the active mining area near Healy. 

		Karen Jass

		Y

		Apply changes per comment.



		3.5.7.1

		3-20

		3-5

		Again, a detailed description of the topography and variations thereof would be helpful.  For example, I would expect the topography of central Kansas to be significantly fifferent from west central Arkansas.  Why does the map include regions in central and western Texas, while there is no description of these in the text.  The map also includes eastern Nebraska, and a large section of Iowa with no description in the text.



Was the only source of information from Kansas a single phone interview with Mr. Foshag? That appears to be the case.



Was the only source of information from Arkansas a single phone interview with Mr. Stephens? That appears to be the case.



Was the only source of information from Oklahoma a single phone interview with Mr. Shults? That appears to be the case.



What were the sources of information for Missouri, and other states?  None were cited.  



		

		Y

		Apply changes per comment.



		3.5.7.2

		3-21

		2-6

		There is no description of the mining in each of the states.

		

		Y

		Apply changes per comment.



		3.5.7.4

		3-21

		16-22

		The information in this paragraph contradicts the table on page 3-3.  MO and IA (and I believe KS) have had recent bond forfeiture reclamation projects that included slurry impoundments and coarse refuse piles.

		MCR (KG)

		Y

		Apply changes per comment.



		

		

		

		Are KY statistics for permits issued per year or fills constructed in that year?

		WV (LH)

		Y

		Indicate if the statistic is year permitted or year constructed.



		3.5.2.2

		

		

		Add the following:  Surface facilities for most underground coal mines in Utah are located in deeply incised canyons.

		UT

		Y

		Apply changes per comment.



		3.5.2.3.1

		

		

		Add the following:  In Utah, restoration to AOC is a requirement for both surface and underground coal mines.  For underground mines, restoration of AOC typically includes backfilling to eliminate highwalls developed at surface entries.

		UT

		Y

		Apply changes per comment.



		3.5.2.3.3

		

		

		Add the following:  Several coal slurry impoundments have been developed at underground mines in Utah.  These slurry cells are being re-mined as waste fuel.

		UT

		Y

		Apply changes per comment.



		3.5.5.3.2

		

		

		AOC variances. Wyoming has thin overburden variances!

		Mychal Yellow

		Y

		Apply changes per comment.



		3.5.0

		3-1

		12-13

		Since we are including an underground mining rule, should we not also discuss the effects of underground mining on topography.  Though more subtle, they are not insignificant.

		

		Y

		Include discussion of how AOC applies to underground mining operations.



		3.5.0

		3-3

		8

		I suggest replacing “ waste disposal structures” with “coal mine waste disposal structures”.



I suggest replacing “coal waste” with “coal mine waste”.



I suggest replacing “coal waste disposal impoundment” with “coal mine waste impounding structure”.

		

		Y

		Apply changes per comment.



		3.5.1.2

		3-5

		1-2

		Non-steep slope coal mining areas do not exhibit more classic AOC features (what are classic AOC features) By definition, AOC is site specific.  Non steep slope topography simply imposes fewer restrictions on the operators.  More, in most cases all, of the spoil can be placed on the mined area in a stable manner.  This is why they do not typically require excess spoil fills.  Due to swell, the final ground surface is typically above the original ground surface.  In steep slope areas, by placing excess spoil in fills, it is theoretically possible to exactly match pre-mining topography in the backfill area; however, it is cheaper to move as much of the material to the excess spoil fills as regulations will allow.  In steeper areas, drainage benches on backfill and excess spoil fill slopes are necessary to control erosion as vegetation is being established.  These benches alter drainage patterns, and must be planned well to minimize the effects this alteration has on existing offsite streams.  

		

		Y

		



		3.5.1.3.3.5

		3-9

		9-11

		A deck certainly can exist.  Maybe you should say, none would be allowed.   If the canted fill is in one branch of a divided hollow, and the face is parallel to the other, we are sacrificing one stream in favor of the other.  If we are canting the face of a fill in a single hollow, the stream we are recreating will likely be ephemeral.  I would not say we are recreating a valley with a flowing stream.

		

		Y

		Revise to address the comment.



		3.5.1.3.5

		3-9

		3-11

		This is most confusing and uses unfamiliar terminology.  What is the main stem and opposite branch?  This needs work or deletion. 

		

		Y

		

This section should be carefully reviewed by ECSI and Morgan Worldwide to ensure consistency with coal mining industry and regulatory program terminology and practice. Apply edits as appropriate.



		3.5.1.4.1

		3-9

		5-11

		This discussion does not accurately reflect practices employed in coal mine waste disposal structures handling combined refuse.  It should be re-written or deleted.

		

		Y

		This section should be carefully reviewed by ECSI and Morgan Worldwide to ensure consistency with coal mining industry and regulatory program terminology and practice. Apply edits as appropriate.



		3.5.1.4.1

		3-10

		3-4

		Slurry cells are typically constructed on top of refuse piles or slurry impoundments that have been capped.  Construction of slurry cells would not be a post mining land use for which an AOC variance would be granted.

		

		Y

		This section should be carefully reviewed by ECSI and Morgan Worldwide to ensure consistency with coal mining industry and regulatory program terminology and practice. Apply edits as appropriate.



		

		

		General comment

		No elevation ranges given for Appalachian or CO plateau areas.

		Karen Jass

		Y

		Review comment and apply for consistency.



		3.5.1.4.1

		3-10

		11

		Again, for reasons in common with excess spoil fills, the configuration of a coarse refuse pile cannot replicate the existing topography without impacting a larger than necessary area.  We can strive to minimize the net impact.  

		

		N

		



		3.5.3.2

		3-14

		7-10

13-16

		Do they mine by making a box cut and area mining across or along the permit?  Are multiple variations of “surface mining” employed? How deep are the coal seams (range)?  These may have an effect on final topography, and aid in familiarizing readers with unique aspects of mining in the region.



Does this ever result in formation of impoundments?  If so, what is done?



Again, I would like to see more detail, particularly topographical variation throughout the region, how it could be subdivided, based on topography.  I would expect topography in the northwestern part of the region to be different from that of the center, and both would be different from that of the southeastern part.

		

		N

		This comment has been addressed.



		3.5.0

		3-2

		21

		Numbers of fills alone are misleading.  Should also list percent by total fill volume and footprint acreage in each state.  Volume and footprint of fills in Virginia are relatively small. 

		VA (BL)

		N

		Level of detail not necessary for intent of EIS. 



		3.5.1.1

		3-4

		3-7

		This seems to be a very simplistic description of the topographic characteristics of the region.  I would think a short geologic history might be in order here. Some of the topographical differences in different areas were touched upon, but significantly more detail is required if readers, unfamiliar with the region are to have any understanding.  Local relief and slope steepness are important but the description should make it clear why slope and relief are so different in, for example, southern versus northern West Virginia.   With proper explanations, and inclusion of all of the Appalachian region, the image could be excellent, the detail appears to be appropriate: the valleys and ridges and the Appalachian Plateau, and their extents and orientations are visible.  The superimposed image of the coal reserves would be helpful as well, if it were revised to include the entire region.  It may be useful to point out where the highest value, metallurgical coal reserves are located.

		

		N

		



		3.5.1.3.3.5

		3-9

		1-11

		This is fine, as long as the profile used in the stability analysis runs perpendicular to the fill face, and not along the underlying stream alignment.  

		

		N

		This comment has been addressed in another comment.



		3.5.1.3.5

		3-9

		3-4

		Canting the face of the fill so that the face  is not perpendicular to the adjacent stream  is not a logical statement.  What does this mean? 

		

		N

		This comment has been addressed in another comment.



		3.5.1.4.1

		3-9

		36

		A description of where coarse and fine refuse come from should have been included at the point in the EIS where the subject was first discussed.  A summary of salient points might be useful here.

		

		N

		



		3.5.1.4.1

		3-10

		5-8

		Disposal of combined refuse is problematic in that it is very difficult to reduce the moisture content  to a level at which the material can be placed and compacted into a stable configuration, particularly in wet or winter weather.  The stream of refuse from the mine is too wet to compact, and the stream never stops.

		

		N

		



		3.5.0

		3-1

		19

		A variance from AOC can be granted for appropriate post-mining land uses.

		VA (BL)

		N

		This information is covered later in section.



		3.5.0

		3-1

		

		“Once the rock is broken, referred to as “spoil,””

Well, it actually is overburden until it has to be moved out of the way of coal removal, then it is called spoil as it is no longer of use or value (until backfilling of the hole is required).

		Karen Jass

		N

		This level of distinction is not significant to the intent of this section.



		3.5.0

		3-2

		7

		‘mining ratio’ ????? It is called the ‘stripping ratio’. Alternatively, you could say ‘ratio of overburden to coal’.

		

		N

		No change necessary.



		3.5.0

		3-2

		4-14

		The third and fourth sentences, about the Appalachian region should be the case in point, with sentences about the Powder River Basin being representing the contrasting case.  The Gulf Coast case would represent a middle case, between the extremes.

		

		N

		Unclear direction of comment.



		3.5.0

		3-2

		3-18

		This discussion is a bit hard to follow.  Why start with a description of mining in Gulf Coast Region when the topic is Appalachia?

		

		N

		Unclear direction of comment.



		3.5.0

		3-2

		13-14

		One sentence on the Powder River Basin not achieving AOC.  Do they get AOC variances and why is that not discussed in this chapter.



		WV (LH)

		N

		Duplicate. This comment has been addressed in another comment.



		3.5.0

		3-2

		Figure 3.5-1

		 Material Flow Chart



I’m not sure of the point of this, esp showing the compacted valley fill.  If the material is to be treated the same across the board, which indicate where it going to be disposed of?

		Karen Jass

		N

		Flow chart is a basic representation of process.



		3.5

		3-2

		L-12

		“there is insufficient material to achieve AOC.”  Incorrect statement.  

True there is insufficient material to achieve the pre-mining elevation over mined areas, but the available material is used to achieve topography similar to what existing prior to mining, thus achieving Approximate Original Contour. 

		Karen Jass

		N

		Thin overburden is an AOC variance. This will be discussed in another section.



		3.5.0

		3-3

		Table 3.5-1

		Does this information need to be conveyed in a table? All except App Basin are NO. This info will be covered in regional section. Suggest deletion.

		

		N

		



		3.5.0

		3-3

		Table 3.5-2

		Does this information need to be conveyed in a table? All except APP Basin and Illinois Basin are NO. This info will be covered in regional section. Suggest deletion.

		

		N

		



		3.5.0

		3-3

		3-12

		If we are describing where coarse and fine refuse come from here, and I think we probably should, we may want to be straightforward and simple.  For instance:  “Most coal seams include shale layers, or partings, and sometimes rock from the roof or floor are taken for clearance or safety reasons.  This rock must be removed from the coal.  The coal from the mine is first washed by spraying with water.  The coal and rock are passed through vats of a water/magnetite suspension in which the coal floats and the rock sinks, allowing the two to be separated.  The coal is loaded for transport to market and the rock, or coarse refuse, is transported to a disposal facility.  The fine material removed by the water spray also contains coal and rock particles.  These are separated by bubbling air through the suspension of coal and rock particles in water.  The coal particles, being hydrophobic, tend to become trapped in the bubbles, while the rock particles tend to remain suspended.  The bubbles and fine coal overflow the vat, and the coal is collected for sale.  The rock particles, or fine refuse, remain suspended and are pumped in slurry form to an impoundment or other disposal facility.  Operators commonly employ admixtures to enhance the reliability of these processes.”  

This can probably be improved upon, but it is probably important that the readers understand why impoundments and refuse piles exist, and why there may be issues associated with certain forms of disposal.    

		

		N

		



		3.5.0

		3-3

		3-12

		We may need to point out some of the pros and cons of the various forms of disposal.

		

		N

		Beyond scope.



		3.5

		3-3

		Par 1

		CHANGE: “This coal waste…” TO “The resulting coal waste…”  This better follows on the previous sentence which indicates it must be processed.



“…some use the coarse refuse to construct [REMOVE: an] embankment[ADD: s] that is used to retain the fine coal refuse (slurry), a second type of facility combines the coarse and fine refuse and places the material in a single monolithic fill, the third type of structure disposes only of the coarse refuse and places the fine refuse in a different location such as a mine void.”  I think these descriptions allude to creation of slurry impoundments, valley/HoH fills and durable rock fills – which in the future will no longer be separately described in the proposed regulations.  



		Karen Jass

		N

		The proposed action has no bearing on the description of the affected environment.



		3.5.1.2

		3-4

		Par 2

		Use of the term “steep slope” should be carefully used.  In this paragragh, it refers to the “mountainous” terrain of Appalachia where storage space for overburden storage is limited. 



  However, OSM has a mining term of “steep slope” which refers only the dip of the coal seam & that applies only to a WY mining.  This paragraph can easily be misinterpreted to infer steep slope mining is used in this region.

		Karen Jass

		N

		‘Steep slope’ is clearly defined in CFR. Special Bituminous mining discusses steeply inclined coal seams and reclamation steep slope allowances. Comment not applicable to the material.



		3.5.1.3.1

		3-5

		31

		Today, these would be recognized as characteristics of “Mountaintop Removal Mining”.

		

		N

		Comment is not clear.



		3.5.1.3.2

		3-5

		35-36

		AOC applies to area and contour mining.  Why not say “variances from AOC requirements are not applicable to contour mining.”

		

		N

		Section is titled AOC variances, thus a  discussion of mine types that are subject to AOC is not required.



		3.5.1.3.2

		3-5

		34

		...or better economic of (or) public….

		VA (BL)

		N

		This comment has been addressed in another comment.



		3.5.1.2

		3-5

		Par 2 

		“Contour mining would be utilized when coal seam

depth is excessive and there are right of entry constraints…”  I’m not sure I would agree with this, as contour mining access the coal outcropping around side of a hill/mtn.  It would seem to me the stripping ratio in this case would warrant mining in this  method & the coal seam wouldn’t be excessive.  Also, again, as this is a surface operation, why would this enable access if there is a problem right of entry?



“Underground mining methods would be considered when surface mining is uneconomical due to excessive coal seam depth, if property (mineral) rights have issues,…”  Again, I don’t understand this sentence.  If there are problems with the property owner – the SURFACE OWNER – going underground would be around that, but I don’t understand the scenario of a problem w/ the mineral owner.  Pls explain this circumstance.

		Karen Jass

		N

		This comment has been addressed in another comment.



		3.5.1.3.1

		3-5

		PAR 3

		“that spoil material will be placed on the mine bench in a configuration that adheres to AOC,…’’ CHANGE TO:  that spoil material will be backhauled on the mine bench in a configuration that replicates the pre-mining topography,’



		Karen Jass

		N

		Replication of pre-mine topography is not the regulatory requirement. AOC is the regulatory requirement and is used here because AOC revisions are part of the proposed action.



		3.5.1.3.1

		3-5

		Par 6

		“…trend to elevate the fill decks and depress the backfill elevations thereby…”  Please explain this statement.  Does it mean to fill the valley fills to the top of ridge line and minimize the amount of backfill on the top of the mountain? 

		Karen Jass

		N

		No action necessary.



		3.5.1.3.3.1

		3-6

		Par 1-3

		There is no discussion of the proposed regulations that only consider a single type of excess spoil structure, under the new 30 cfr 816.71.  This should address this proposed change and the affects to construction criteria.



In addition, the construction of the various fills was previously discussed in details – see section 3.1.7

		Karen Jass

		N

		This section only discusses the affected environment and does not discuss the proposed action.



		3.5.1.3.3.2

		3-6

		Par 4

		“first and preferred option for disposing of excess spoil”  This is an incorrect statement.  Overburden material placed on a bench within the pit is NOT excess spoil.  It only becomes excess spoil if it won’t fit back in the pit and must be placed OUTSIDE the footprint of the mined-out area. This term is used 3 times in the paragraph incorrectly.  Please correct.





		Karen Jass

		N

		This comment has been addressed in another comment.



		3.5.1.3.3.5

		3-8

		22-29

		We should note that these policies are steps in the right direction, but do not represent the end of the path.  For example, the backfill volume calculations allow inclusion of a heavy access road with a berm sized for heavy vehicles, and a drainage ditch around the entire mined area.  This is not needed in most areas, and results in a slice of material, extending from the perimeter of the mined area to the top of the fill, all the way around the mined area, being removed from the backfill and being transported downslope (cheaper) and placed in excess spoil fills.  Severely restricting this road/berm/drainage allowance to areas where it is actually needed would do more to reduce excess spoil volumes than any other single thing we could do.

		

		N

		This material should only describe the affected environment including the regulatory environment. 



		3.5.1.3.3.5

		3-8

		30-37

		The concept of sloped versus flat fill decks is great.

		

		N

		Not change necessary.



		3.5.1.3.5

		3-8

		37

		It should be noted that moving the toe of the excess spoil disposal structure upstream, that the result is placing the toe in steeper slopes thus reducing the factor of safety.

		

		N

		This comment is addressed in another comment.



		3.5.1.3.5

		3-8

		24-25

		“The policies also define how much higher the deck of a valley fill must be raised above the elevation of the lowest seam mined.”  To someone unfamiliar with valley fills, an illustration would probably be a big help.

		UT

		N

		The reader is referred to the policy documents (WVDEP Permit Handbook, Section 29) and (RAM 145).



		3.5.1.3.5

		3-8

		















Par 2















Par 4 & 5

























Par 6

		

“more than 50% contour” Does this mean the operation is mined w/ 50% coal removal using contour mining?



“higher the deck of a valley fill must be raised above the elevation of the lowest seam mined.”  AND “traditional flat deck fills.” AN D “By backstacking additional mine spoil on the deck of valley fills and blending this fill with the backfilled mined out areas, a continuously terraced backfill area is created that eliminates flat decks.”    Please explain what this means in plain language.  I am not intimately familiar w/ local terms and practices related to valley fills or MTR.  Perhaps a drawing would be good here.



“pre mining”  Preming used in Section 3.1, and I have seen this as pre-mining, but never w/ just a space between the words.  Please correct for consistency. 

		Karen Jass

		N

		The reader is referred to the policy documents (WVDEP Permit Handbook, Section 29) and (RAM 145).



		3.5.1.4.1

		3-9

		38

		The use of the term “compacted” here is misleading.  Coarse refuse is transported to the embankment using belt lines or trucks, and spread with dozers.

		

		N

		This level of detail is probably not necessary.



		3.5.1.3.6

		3-9

		23

		Include: for some fill types, e.g., durable rock fills. After …of 1.1.

		VA (BL)

		N

		Comment is not clear.



		3.5.1.3.5

		3-9

		Par 1

		“A canted valley fill is an excess spoil structure that is [DELETE:“canted”] or skewed…”  The word being defined is also used as a definition. 

		Karen Jass

		N

		



		3.5.1.3.6

		3-9

		Par 2

















Par 3

		“The objective of [REMOVE: most Federal] regulatory requirements … stability”.  

The objective of ALL REGULATORY REQUIREMENTS (STATE, LOCAL, FEDERAL) is making sure the stored material IS stable – PERIOD. 



Also “safety factor (SF) of 1.5 and dynamic SF of 1.1.” was previousl stated in section 3.1.7.6 Stability of Excess Spoil Fills (page 3-43)

		Karen Jass

		N

		



		3.5.1.4.1

		3-10

		18

		I find it hard to believe that no information was available for Virginia, Maryland, or Alabama.  Maybe not from the cited source, but other sources are available.

		

		N

		This comment has been addressed.



		3.5.1.4.2

		3-10

		17

		Replace “Coal Waste Disposal” with “Coal Mine Waste Disposal”.

		

		N

		This comment has been addressed.



		3.5.1.4.2

		3-10

		14

		Replace “coal waste” with “coal mine waste”.

		

		N

		This comment has been addressed.



		3.5.1.4.2

		3-11

		Figure 3.5-4

		The colors shown in this graph won’t be distinguishable if the EIS is printed or viewed in B&W.  Perhaps symbols would be better used.

		Karen Jass

		N

		Not necessary.



		3.5.2.1

		3-12

		3-6

		Better than the description of the Appalachian region, but still lacking in history and detail.  

		

		N

		This comment has been addressed.



		3.5.2.3.1

		3-13

		5

		Accommodate the bulking; not the bulking factor

		

		N

		This comment has been addressed.



		3.5.2.3.1

		3-13

		8-11

		Was the only source of information from New Mexico a single phone interview with Mr. O’Hara? That appears to be the case.

		

		N

		This comment has been addressed.



		3.5.2.3.1

		3-13

		12-15

		Was the only source of information from Colorado a single phone interview with Mr. Kaldenbach? That appears to be the case.

		

		N

		This comment has been addressed.



		3.5.3.1

		3-13

		23-25

		I think a little more detail about topography can be provided beyond “rolling, elevation range, and local relief”.  Rather than a couple of general statements about the entire region, I would like to read about how the region could be subdivided based on topography. 

		

		N

		This comment has been addressed.



		3.5.2.3.1

		3-13

		Par 1 & 2

		“placed on the mining bench”   replace with “placed within the mined out area of a pit”  I don’t know that the term benches are used in this region to define where the overburden is dumped in the pit using a dragline.

		Karen Jass

		N

		This comment has been addressed.



		3.5.3.3.2

		3-14

		18

		Does this ever result in formation of impoundments?  If so, what is done?



Would an AOC variance be required if an impoundment is formed?

		

		N

		Impoundments are not considered an AOC variance.



		3.5.3.4

		3-15

		1-3

		To be consistent, we should refer to this as “coal mine waste” rather than “coal waste”

		

		N

		This comment has been addressed.



		3.5.4.3.1

		3-16

		16

		Bulking, or swell, of the overburden; not “swell factor”

		

		N

		This comment has been addressed.



		3.5.4.3.1

		3-16

		18-19

		Was the only source of information from the region a single phone interview with Mr. Langer?  This is the only source cited, with the exception of the image.

		

		N

		This comment has been addressed.



		3.5.4.4

		3-16

		26

		Coal mine waste disposal

		

		N

		This comment has been addressed.



		3.5.4.4.1

		3-16

		33-35

		Was no one from Illinois available for comment?

		

		N

		This comment has been addressed.



		3.5.4.4.1

		3-16

		32

		Subtitle should read Coal Waste Disposal Methods.

		MCR (KG)

		N

		This comment has been addressed.



		3.5.4.3.1 & 

3.5.4.3.2

		3-16

		Par 4 & 5

		“Additionally, some operations request a variance for the final cut to be reclaimed as an

impoundment rather than backfilled to AOC.

3.5.4.3.2 AOC Variances (including trends by operation type)

No AOC variances are needed because of the topography.”  These two statements contradict each other & they are adjacent to each other.  What???

		Karen Jass

		N

		This comment has been addressed.



		3.5.5.2

		3-17

		16

		You say topography affected little and no AOC variances but you mention in 3.3.5.0 page 3-2 line 13-14 that that type of mining can’t achieve AOC.  

		WV (LH)

		N

		This comment has been addressed.



		3.5.5.4

		3-18

		15

		Coal mine waste disposal

		

		N

		This comment has been addressed.



		3.5.6.1

		3-18

		20-23

		Again, a detailed description of the topography and variations thereof would be helpful.

		

		N

		This comment has been addressed.



		3.5.6.1

		3-18

		23-36

		The text includes a general description of the topography of the mid-eastern part of the state, but the map indicates areas over the entire state.  Again, a detailed description of the topography of each of the areas would be helpful since, after looking at the map, I would expect considerable variation from one area to another.  Just because mining may currently be occurring at only one complex, this will not always be the case.

		

		N

		This comment has been addressed.



		3.5.5.2

		3-18

		Par 1











Par 2

		“storage area on the mining bench…”  Again as stated earlier, western terminology doesn’t use “mining bench”.  Overburden materials is returned to the pit as backfill



“The mining in this region consists of mining multiple seams measuring 3 to 80 feet thick”  One of the WY operations mines a 100’ seam.



		Karen Jass

		N

		This comment has been addressed.



		3.5.6.3.1

		3-19

		13-16

		What was the source of information for Washington and Oregon?  None was cited.  Was the only source of information from Alaska a single phone interview with Mr. Kirkham? That appears to be the case.

		

		N

		This comment has been addressed.



		3.5.6.4

		3-19

		19

		Coal mine waste disposal

		

		N

		This comment has been addressed.



		3.5.6.4

		3-19

		20-22

		Are other coal ranks present in the region, but not currently mined?  If so, should we discuss historical and probable future processing and coal mine waste disposal practices?

		

		N

		This comment has been addressed.



		3.5.6.2

		3-19

		Par 1

		“The one active “complex” of three mines in Alaska is a multi-seam coal mine”.  Actually the Usibelli mine has multiple pits, similar to those at other western mines (Navajo mine, Kayenta/Black Mesa mines)

		Karen Jass

		N

		This level of detail is not significant to intent of material.



		3.5.7.3.2

		3-21

		15

		Coal mine waste disposal

		

		N

		This comment has been addressed.



		

		

		

		Much better discription of fills in section 3.1.6 starting on page 3-38.

		WV (LH)

		N

		This comment has been addressed.



		

		

		

		There seems to be some confusion here with respect to whether you are talking about refuse fills or excess spoil fills

		WV (LH)

		N

		This comment has been addressed.



		3.5.2.2

		

		n/a

		3.5.2.2 Topography and Choice of Mining.  This discuss appears to have too many generalizations and is very brief.  The lack of excess spoil use/need in the Colorado Plateau isn’t the only reason for choice in mining or the sole reason our topography has not been affected by mining

		Mychal Yellow

		N

		This comment has been addressed.



		3.5.2.3.1

		3-13

		3

		There is only one coal mine in the state?  I question the rigor of the research employed in a number of areas in this document, including this one.

		

		N

		This comment has been addressed.



		3.5.4.2

		3-16

		5-11

		Are there never issues related to not having enough spoil to completely fill surface mine pits?  I have heard people say this is sometimes an issue in the Illinois basin. 

		

		N

		No change required.



		3.5.4.2

		3-16

		Par 2

		2008 data.  EIS has 2009 available

		Karen Jass

		N

		No change required.



		3.5.1.2

		3-4

		15-16

		Contradictory from the previous paragraph 3.5.1.1 where Northern WV is lumped in with PA and OH.  So shouldn’t it be here?

		WV (LH)

		N (D)

		Addressed in another comment



		3.5.1.3.1

		3-5

		16-17

		This is not a good general description of the Appalachian region topography.  The Appalachian basin is, for the most part, a middle aged eroded plateau.  The relatively flat surface of the plateau is eroded to the point that only the ridge tops are at its approximate original elevation.  Eventually erosion will proceed to the point that isolated hills will remain above wide flood plains.  Currently, however, wide flood plains are present only along the larger rivers.  In most of the region, flood plains are small or nonexistent.  The dominant landform by far is the ridge, with slopes on both sides descending to narrow stream channels.  This rarity of relatively level land is a defining characteristic of the region.

		

		N (D)

		This comment is addressed in another comment.



		3.5.1.3.2

		3-5

		33-38

		This section is not accurate.  AOC variances are granted for other operations than area mining.  The explanation of approval criteria is not accurate.Why is only an AOC variance in west Virginia references?

		

		N (D)

		This comment has been addressed in another comment.



		3.5.1.3.2

		3-5

		33

		This definition is not only for WV.  Shouldn’t it reference the Federal definitions?  Another example of more emphasis on WV than on other states.

		WV (LH)

		N (D)

		This comment has been addressed in another comment.



		3.5

		3-12

		n/a

		Table 3.5-2: Use of Coal Waste Disposal Impoundments, the Northwest it says there are none, Centralia has at least one coal mine waste impoundment (Impoundment 3D)

		Mychal Yellow

		N (D)

		This comment has been addressed.



		3.5.2.1

		3-12

		n/a

		General Topographic Characteristics of Region.  This discussion seems sparse. So it is hard to make any comment, other than this needs more detail.   Each region’s discussion is brief, and their introduction paragraphs differ greatly

		Mychal Yellow

		N (D)

		This comment has been addressed.
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		3.7.1

		3-22

		All

		The discussion through section 3.7.1 focuses heavily on eastern Ohio, with limited discussion of PA, WV, KY, TN, and AL.  If eastern Ohio is representative of the Appalachian Basin Aquifers, a discussion of that point would be useful at the beginning of the section.  However, I would rather see a more balanced discussion with reference to data in the other Appalachian Basin states.

		OSM Hydro team



		



		3.7.1.3.1

		3-29

		19-21

		The listed concentrations should be identified as (mg/L).  Also, please provide a direct reference (even if it’s from the USGS Groundwater Atlas) since specific concentrations are being provided.

		OSM Hydro team



		



		3.7.1.3.1

		3-29

		21-22

		The last sentence could benefit from by putting things into context.  For instance, iron concentrations are larger compared to what?  Concentrations increase with depth from what to what? 

		OSM Hydro team



		



		3.7.2.1.2

		3-39

		25-26

		I don’t believe this is an accurate statement.  Coal is mined from the Mesa Verde Group at the Kayenta Mine in northeastern AZ.  The hydraulic effects of the same operation pumping the Navajo Sandstone is the increasing concern related to mining.  For this reason, the Navajo Sandstone should be explicitly discussed (see comment below).  

		OSM Hydro team



		



		3.7.2.1.3

		3-42

		2-26

		This section focuses on the confining units, with little discussion about the aquifer resource.  A specific discussion of the Navajo Sandstone is needed.  Mine related pumping from the Navajo Sandstone system has been controversial for OSMRE since 1977.  Breaking out the Navajo Aquifer system is important because it meets drinking water standards, while the other Dakota-Glen Canyon aquifer units typically only meet livestock water quality.

		OSM Hydro team



		



		3.7.2.1.4

		3-42

		27

		Discussion of the Coconino-De Chelly Aquifer system is of little value due to its depth and little, if any, connection to coal mine operations.

		OSM Hydro team



		



		3.7.2.1.4

		3-43

		1-8

		Recommend deleting paragraph.  The Coconino Sandstone was considered a viable water resource in a recent OSMRE EIS due to its high water yield and low TDS in the Winslow area.  Relating to the Grand Canyon area is not appropriate.

		OSM Hydro team



		



		3.7.2.2.3

		3-43

		30

		Dakota aquifer data are not sparse in northeastern AZ.  However, I believe the flow discussion should focus on the Navajo Aquifer.  Please see the Black Mesa 2006 Draft EIS for reference and a Peabody submittal entitled “A Three Dimensional Flow Model of the Dakota and Navajo Aquifers.”  These references will greatly help with hydrologic characterization of the southern Colorado Plateau.

		OSM Hydro team



		



		3.7.2.3.2

		3-44

		38-40

		The Mesa Verde Group is heavily monitored for the Black Mesa Coal Field.  TDS values are also in the 1000-4000 mg/L range, which will add support since that statement indicates data is sparse.

		OSM Hydro team



		



		3.7.2.3.3

		3-45

		2-12

		Dakota aquifer system has poor water quality, and the Navajo aquifer system has great water quality.  This is an important distinction that gets lost by grouping the Dakota and Glen Canyon aquifers.

		OSM Hydro team



		



		3.7.2.4

		3-45

		23-33

		This section captures the groundwater use conditions prior to 2005.  On December 31, 2005 the Mohave Generating Station, AND associated coal slurry pipeline were terminated.  This change caused (1) a reduction of coal produced to approximately 5 million tons, and (2) a decrease in mine water use from 4500 ac-ft to approximately 1300 ac-ft annually.

		OSM Hydro team



		



		3.7.5.10

		3-78

		15

		Significant groundwater pumping occurs adjacent to and within the Powder River Basin due to coal bed methane development.  A mention of this activity is appropriate when characterizing pumping in the Powder River Basin.

		OSM Hydro team



		



		3.7.6.3.1

		3-84

		23-32

		No coal mining occurs in Oregon.  It would be more useful to replace information in this section with a water quality discussion specific to the Centralia Coal Field.

		OSM Hydro team



		



		3.7

		3-29

		12

		I recommend changing the word “Chlorination” to Disinfection.  The use of chlorine may or may not be the chemical used to disinfect drinking water in “municipal” water supplies.  Very few private water supplies disinfect their water and if they do, I’ve never heard of “Chlorination” being used.  In most cases, a UV light is used in residential applications. 

		OSM Hydro team



		



		3.7

		All

		

		The focus of Chapter 3 is to describe the “current” condition of the affected environment. Section 3.8, Water Resources Planning, explicitly describes the current baseline condition of drinking water, as it relates to a water resource. The Water Resources Planning section has a subsection titled “Baseline Water Resource & Supply Conditions” that notifies the reader where the baseline description is located.  I guess without seeing Chapter 4, I’m not exactly sure how the specific baseline descriptions for water resource planning will be used, but I surmise that you are planning to describe how that baseline condition will change if any of the alternatives are chosen to be implemented (improvement or degradation of water supply resources). Assuming that this is the way you will use the baseline condition information, I don’t see a similar baseline condition description in the Groundwater section.  The Groundwater section doesn’t contain the same type of subsection that explicitly lets the reader know where to find the baseline condition information for groundwater quantity and quality for each of the coal regions.  The section does contain subsections like, “Pre-mining Groundwater flow”, “Pre-mining Groundwater Quality”, and “Groundwater withdrawals.”  Each of these sections contain a general description of groundwater, say quality, in each of the coal regions. But, the description falls short of providing a general statement about the water quality is improving or not like the water resources section does.  I suggest thinking about using the same type of wording, like baseline condition, consistent for all of the resource values.    

		OSM Hydro team



		



		3.7.1.3.2

		3-30

		36

		I would not agree with the description that water affected by coal-mining operations is usually acidic, unless you are referring to pHs< 7.0. If you are making a statement about the pH from coal-mining operations than I would agree but would suggest stating that you are referring to pH.  Even, most net alkaline coal mine drainage has pH’s < 7 until all of the dissolved CO2 is exsolved. You may want to say that coal mine drainage in Appalachia can be characterized as Net Acidic or Net Alkaline in your description of how mining affects water quality. The words Net Acidic and Net Alkaline provide information on the direction of pH change when all of the hydrolyzable metals react to achieve equilibrium.   If your using the term “acidic” to characterize the overall acidity of the water (and not used to describe pH) than I would disagree that most water affected my mining operations is “net” acidic.  Even in Pa, there is a lot of net alkaline mine drainage that contains very elevated amounts of Fe and Mn. 

		OSM Hydro team



		



		3.7.1.3.2

		3-30

		38

		I strongly suggest using the term “elevated” instead of “large” when referring to concentrations.  Elevated provides a sense that is compared to background concentrations, whereas, large has no point of reference. 

		OSM Hydro team



		



		3.7.1.4

		3-31

		12

		Table 3.7-1 describes the water GW withdrawals for Appalachia, but the table does not provide the year the data was collected.  Please provide the date of the data. 

		OSM Hydro team



		



		3.7.1

		3-22

		23-24

		In Ohio, strata (use strata not rocks) dip (use downgradient) towards the southeast due to the presence of the Pittsburgh-Huntington Syncline. However, in WV, VA, and KY the downgradient direction is commonly to the northwest; however, localized structure would influence the direction of dip. 

		OSM Hydro team



		



		3.7.1.1.1

		3-22

		29-30

		Surficial aquifer deposits occurring in West Virginia, Virginia, and eastern Kentucky were not deposited by glacial meltwater. This is too broad (generalized) a statement to include both glacial and alluvial deposits; separate out and discuss. 

		OSM Hydro team



		



		3.7.1.1.2

		3-23

		11-13

		Coal seams are also prolific aquifers, local well yields are a function of the topographic setting, fracture aperatures and their network.  

		OSM Hydro team



		



		3.7.1.1.3

		3-27

		2-8

		Why the discussion on Mississippian aquifers if the EIS surrounds the mining that occurs from Pennsylvanian aged coal seams, and disturbance to associated strata?

		OSM Hydro team



		



		3.7.1.2.1

		3-27

		26-27

		Aquifer well yields in surficial aquifer systems in the Appalachian Plateau seldomly produce 100 gpm and rarely 500 gpm yields (and extraordinarily rare 2000 gpm yields).

		OSM Hydro team



		



		3.7.1.2.2

		3-28

		19-22

		Sandstone units are the prevalent aquifers  in the region. Coal seams are also aquifers and locally provide supplies of1-10 gpm yields to residents’ wells. In Kentucky, Virginia, and West Virginia, coal seams are commonly very significant aquifers. The term “fractured”( coal) should be replaced with ”cleats”( or cleated coal seam).  

		OSM Hydro team



		



		3.7.1.2.2

		3-28-29

		38-42; 1-9

		Discuss why Mississippian aquifers are relevant to this EIS since mining in the Appalachian Basin occurs in Pennsylvanian aged strata.  

		

		



		3.7.1.2.2

		3-29

		1-9

		In WV, VA, and KY ground water from Pennsylvanian aged sandstone aquifers does not flow in contact with Mississippian aged rocks. The occurrence and distribution of mining in relation does not normally occur in proximity to Mississippian aged strata.   

		OSM Hydro team



		



		3.7.1.3

		3-29

		10

		Although this sub-section is entitled pre-mining ground water quality. This section should be renamed to reflect both pre and post-mining considerations, OR add another section (post-mining) to address post-mining ground water quality. There is no discussion of any impacts from mining that could occur, and alter the post-mining ground water quality. 

		OSM Hydro team



		



		

		

		

		

		OSM Hydro team

		



		3.7.1.3.1

		3-29

		18-22

		The narrative does not discuss this topic relative to all the other states in the Appalachian Basin. 

		OSM Hydro team

		



		3.7.1.3.2

		3-29

		23

		It does not appear as though the EIS treats coal seams as (consolidated) aquifers. Coal seams should be included and discussed in terms of a consolidated rock aquifer.

		OSM Hydro team

		



		3.7.1.3.2

		3-29

		26-28

		The statement is made that “water from sandstone aquifers containing few soluble minerals generally is soft, whereas hard water is obtained from limestone or shale containing more of the soluble minerals calcite and dolomite”.  This it too generalized statement. In West Virginia and Virginia sandstone aquifers are commonly massive and very hard (indurated) and ductile. Clastic  (terrigenous derived) shale units do not have to be brackish or marine units. In northern WV fresh water limestone units or shales occur that contain   to no calcite or dolomite concentrations.  

		OSM Hydro team

		



		3.7.1.3.2

		3-29

		33-34

		This statement is much too generalized and borders on being incorrect. The statement is made that (ground) “water from areas where coal and black shale units are close to the land surface tends to be acidic”.  This is a very cryptic sentence. 

		OSM Hydro team

		



		3.7.1.3.2

		3-30

		26-27

		In West Virginia, in addition to the calcium sodium bicarbonate water type referenced, there is also include a calcium-sodium-sulfate water type that occurs. 

		OSM Hydro team

		



		3.7.1.3.2

		3-30

		39-41

		Public supply water in southern West Virginia tends to be from rivers and ground water wells, not from water from working or abandoned mines. 

		OSM Hydro team

		



		3.7.1.3.2

		3-30

		35-36

		No, no, the statement is made that “water affected by coal mining operations is usually acidic”. This is not true, and  depends on the site-specific geochemistry of the coal seam(s) and  overburden, and how it is mined, handled, and managed. 

		OSM Hydro team

		



		3.7.1.4

		3-31

		2-6

		Ohio is the only state that was referred to in the narrative. The other Appalachian states need at least a generalized paragraph that is similar to the discussion of Ohio’s ground water resources. 

		OSM Hydro team

		



		3.7.1.4

		3-31

		2-6

		There is no discussion of the impacts from surface mining on the hydrologic regime. The narrative should discuss the potential impacts from surface mining on ground water resources, which should include residential water wells, public wells, and ground –surface water interactions.   

		OSM Hydro team

		



		3.7.1.4

		3-32-37

		Tables 3.7-1

		Narratives need to be included that discuss the data in the tables of groundwater usage in coal producing counties of the         Appalachian Basin, which cover Alabama, Kentucky, Ohio,  Pennsylvania, Tennessee, Virginia, and West Virginia

		OSM Hydro team

		



		3.7.1.4

		3-32-37

		Tables 3.7-1

		The mining ground water withdrawals data in these tables do not differentiate between surface mining and underground mining ground water (usage) withdrawals. The table needs to be revised to reflect these two major mining types.  

		OSM Hydro team
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		General 

		

		

		There are many parts of Section 3.7 that have been copied, verbatim, from existing documents, articles, etc.  When exact language is used, it needs to be offset in quotations or otherwise noted and properly referenced.

		OSM Hydro team

		



		3.7.3.1.1.3

		3-49

		16

		Interbedded is generally written as one word (no hyphen).

		OSM Hydro team

		



		Fig 3.7-3

		3-51

		2

		A date and source should be added to the figure and all figures throughout the report.   

		OSM Hydro team

		



		3.7.3.4

		3-53

		27

		HA 730-F reports the withdrawal as 433 mg/d.

		OSM Hydro team

		



		

		3-54/55

		

		Table 3.7-3 – provide the source for the data included in the table.



An explanation needs to be provided as to why only data from select counties/states were presented and how these counties/states were selected.  

		OSM Hydro team

		



		3.7.4

		3-56

		2-6

		The reference to the physiographic province relative to the Illinois Basin needs to be discussed. 

		OSM Hydro team

		



		

		

		12-25

		This discussion includes a much greater area than the Illinois Basin.  It should be restricted to areas within the basin. 

		OSM Hydro team

		



		

		

		2-35

		The publication providing this info includes OH and TN.  Care must be taken to present information relative to the Illinois Basin exclusive of these areas.

		OSM Hydro team

		



		Fig 3.7-4

		3-57

		

		This figure shows a much greater area than the Illinois Basin which may lead to confusion. 

		OSM Hydro team

		



		3.7.4.1.1

		3-58

		11

		Define what areas are included in “segment.”

		OSM Hydro team

		



		

		

		12-13

		Areas outside the Illinois Basin should not be included in the discussion.  

		OSM Hydro team

		



		3.7.4.2.1

		3-60

		5-6

		OH is not within the Illinois Basin. 

		OSM Hydro team

		



		3.7.4.2.2

		3-60

		23

		Interbedded is one word. 

		OSM Hydro team

		



		Table 3.7-4

		3-66/67

		

		Provide the source for the data included in the table.

		OSM Hydro team

		



		Fig 3.7-7

		3-89

		

		It may be helpful to outline the Illinois Basin on the map. 

		OSM Hydro team

		



		Table 3.7-7

		3-91/92

		

		The Western Interior Plains aquifer is reported to exist below parts of KS, NE, and MO (USGS HA 730-D); however, the table also includes data for AR and OK, but none for NE.



A date and source of the data needs to be provided.



An explanation needs to be provided as to why only data from select counties/states were presented and how these counties/states were selected.  

		OSM Hydro team

		



		3.7

		3-21 and 3-22

		33

and

1 

		 “About 67 percent of fresh groundwater withdrawals in 2005 were for irrigation, and 18 percent were for public supply.  More than half of fresh groundwater withdrawals in the United States in 2005 occurred in six States. In California, Texas, Nebraska, Arkansas, and Idaho, most of the fresh groundwater withdrawals were for irrigation..” 



Questions:  What about the other 15 percent?  Which six states?  Are they coal producers? Are the five listed included in the six?   

		UT 

YES

		Please consider and clarify



		3.7.1.1.3

		3-27

		11

		Extraneous ‘g’  “…600 feet and g the Berea locally exceeds 100 feet.”

		UT

YES

		Revise the “g” in the middle of the sentence



		3.7.2

		3-38

		

		The major aquifer systems described in this section are mostly not applicable to permitting hydrology and the effects of coal mining in Utah because of the geologically-inaccurate grouping of Utah’s active coal mining areas with those of Colorado.  



Consider using the USGS-designated hydrology areas 56 and 57 to accurately portray resources in the areas potentially affected by coal mining since previous boundaries in the scope of this EIS provide inaccurate analysis of resources possibly affected by coal mining.



It is critical that this section identify that local (perched) groundwater flow systems as part of the affected environment.  The following text should be added to this section:



“In the more mountainous areas of the Colorado Plateau Coal Region, much of the alluvium in the stream valleys is too thin, narrow, and discontinuous to be considered a major aquifer, even though some of the larger of the mountain alluvial deposits, such as those near the Sevier River in central Utah and in the Uinta Basin of northeastern Utah, contain locally important surficial aquifers (USGS Ground Water Atlas HA-730C).  Groundwater springs are an important source of water supply in Utah’s coal resource areas.  Springs are used for public water supplies and irrigation; provide water for livestock and wildlife; and provide the major source of baseflow to perennial streams (USGS Water Resources INvestigation Open-File Report 83-38).  Although not part of of the major aquifer systems described later in this section, springs in mountain areas of Utah are a vulnerable and carefully protected resource.”

		UT

YES

		Please consider the USGS information and please include the recommended verbiage regarding sources of water in UT. 



		

		

		

		

		

		



		3.7.2.1

		3-42

		Fig 3.7-2

		.  The map title should be changed to “Primary Regional Aquifer Systems of the Colorado Plateau Coal Region”.  

		UT

YES



		Please revise



		3.7.2.3.2

		3-44

		37

		Extraneous ‘t’  “… “In general, areas of the aquifer t recharged by infiltration from precipitation…”

		UT

YES





		Please revise



		Fig 3.7-5

		3-72

		

		The colors on this map need to cover a broader spectrum; it is very difficult to distinguish the different aquifers with the color scheme that has been used.  Actually, this applies to all the aquifer maps.

		UT

YES



		Please revise



		3.7.1.2.1

		3-27

		20-32

		This section focuses only on Ohio.  What about the flow of this system in the other Appalachian Basin states?  Virginia data is included in the table at the conclusion of this section, but is not discussed in the narratives.

		VA

YES

		This section is a discussion about Appalachia but, OSM agrees with VA, it focuses on just OH.  Add more information on other States to this section. 



		3.7.1.2.2

		3-28

		37

		USGS studies within the SW Virginia coalfield show the shallow fracture flow system, primarily resulting from stress-relief fracturing in the predominately sandstone strata, mimics the topography and typically occurs from the ground surface to a depth of about 100 feet with very low permeability at greater depths.  However, the coal beds themselves act as aquifers at greater depths due to the fracture system within the coal beds (cleat).

		VA

YES

		You may want to consider Va’s general description of their flow system.  



		3.7.1.3.1

		3-29

		20

		It is assumed the numeric values in parentheses here are concentration values.  Units should be provided for these.

		VA

YES

		Units are needed to make numbers in parentheses relevant



		3.7.1.3.2

		3-29

		

		Information on “consolidated rock aquifer groundwater quality” does not include any information on Virginia

		VA

YES

		Both Va and Md are missing from this section. 



		3.7.1.4

		3-35

		

		Table 3.7-1 lists only 5 of 7 the coal producing counties in VA; Scott and Wise not listed.

		VA

YES

		Please revise



		3.7.3.4 Groundwater Withdrawals in Gulf Coast

		3-54

		Table 3.7-3

		The information in this table is not comprehensive for active mines in Texas.  The table excludes information for the following counties where mines are located in Texas: Franklin, Limestone, Milam, McMullen, Webb, Maverick, Camp, Williamson, and Bastrop. 

		TX

YES



		You should either add information for these counties or state that data is not available. You may want contact texas coal program to see if they have gw data for those counties (512-305-8840)
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		3.8.0.3

		3-95

		17-38

		I don’t see how the information provided captures “Baseline Water Resource & Supply Conditions”.

		OSM Hydro Team

		



		3.8

		ALL

		ALL

		I don’t understand the utility of this section.  If surface water and groundwater were presented relative to watersheds with coal mines, or coal mines using groundwater, I could see the application.  However, the “Mining” category is inclusive of ALL mining; therefore, assessment of a proposed surface coal mining action related to affects of water resource planning is unclear.

		OSM Hydro Team

		



		3.8.0.3

		3-95

		17

		The first sentence under the subsection “Baseline Water Resource & Supply Conditions” only focuses on Mountaintop removal and valley fill operations.  Every type of mining operation has hydrological impacts. Do not focus on just Mountaintop mining and its hydrological effects. The specific practices of mountaintop removal or valley fills should not be singled out.

		OSM Hydro Team

		



		3.8

		All in section 3.8

		

		Section  3.8 identifies that term “water resource planning” is used in the context of water supply as a resource for public and private use. The section categorizes the consumers of water into 7 “use categories.”   Drinking water quality violations are used as a surrogate to describe the baseline conditions for water in each of the regions.  



First comment: Drinking water violations are a better indicator of the quality of water being delivered to customers (e.g. how well the water is treated) rather than an indication of the overall quality of water in each of the coal regions.  All municipal drinking water requires treatment, many times just disinfect treatment, so most water supplies, without treatment, do not meeting the water quality standards of the safe drinking water act. Therefore, a  review of drinking water violations speaks much more to the quality of treatment and the quality of the treatment operator (in terms of compliance, monitoring, etc) than it does about the “general water quality” of the region.   

Second Comment: Because it is very difficult to obtain data that is sufficient to make general comments about the quality of the water supply in each of the coal regions, maybe drinking water violations is an acceptable metric (still thinking about this).  Assuming the method is acceptable; this metric may provide insight into the quality of water for the “Public” and “Domestic” use categories (in terms of public and domestic drinking water) but doesn’t provide information to describe the baseline conditions for each of the other use categories.   I’m not exactly sure how you plan to incorporate the findings for the baseline conditions, described in Chapter 3 Water Resources Planning, into the Alternative analysis or cumulative impact assessment.  If you plan to make some statement that the preferred alternative will have a “positive” impact on the overall baseline water quality of each of the use categories in each of the regions, then I think that you need to describe in the baseline analysis how mining impacts the water quality for each of the use categories.  I say this because if the preferred alternative will improve the baseline condition, then one needs to somewhat know the degree that mining affects the current baseline condition so one will know the “magnitude” of improvement that will be made to the baseline condition if the preferred alternative is implemented. Maybe mining has a very little or negligible effect on the current baseline condition for drinking water.  If the current effect is negligible, then implementing the preferred alternative may have a negligible improvement in drinking water quality.



Third Comment: You are proposing to use Safe Drinking Water Act violations to describe the overall baseline condition for water quality in each of the coal regions.  Why not use NPDES violations at mine sites as a surrogate of how Coal Mining contributes to the overall impact of water quality in each of the coal regions. 



Fourth Comment:  Again, Safe Drinking Water Act violations may or may not be appropriate to describe the current baseline water quality conditions for the public and private use categories, as they relate to drinking water.  Why not use NPDES violations, in the same manner, to describe the baseline conditions for the Industrial, Mining, Commercial, and Thermoelectric use categories… Not sure how to describe baseline water quality conditions for Agricultural..  







		OSM Hydro Team

		



		3.8

		3-95

		28-38

		When describing “Long-term Hydrologic Impacts” from mining, please include some water quality issues.  All of the issues that are listed deal with water quantity or how the flow of water will change.  One of the largest impacts from mining is from a water quality standpoint, large pools high TDS or AMD in reclaimed underground mines.  Spoil springs from many surface mines are “unnaturally” high in TDS compared to the surrounding water quality. 

		OSM Hydro Team

		



		3.8.0.2

		3-94

		2-4

		The statement is made that” coal mining may therefore have variable impact mechanism on water supply depending on the prevailing types of resources and suppliers”. This is a very cryptic sentence and does not make much sense. In fact, looking at the data in Figure 3.8-1 this statement does not reflect the data in the pie chart where only 0.6 percent of total water usage in the Appalachians results from mining activities. 

		OSM Hydro Team

		



		3.8.0.2

		3-95

		12-13

		The statement is made that “private wells can be influenced by local and regional impacts, both due to natural conditions and human activity.” This sentence needs to less cryptic and state explicitly what the writer’s intent is. What is meant by “influenced”? 

		OSM Hydro Team

		



		3.8.0.3

		3-95

		16-27

		This section should somehow address quality concerns as well as water supply and conditions. After all, if quality is significantly impacts then the resources and its supply have been affected. 

		OSM Hydro Team

		



		3.8.0.3

		3-95

		19-24

		Add to this section to prevent material damage to the hydrologic balance outside the cumulative impact area. 

		OSM Hydro Team

		



		3.8.0.3

		3-95

		29-30

		The statement is made that “long term hydrologic impacts can include removal of natural vegetation from mountaintops causes excess runoff, erosion, flooding, and increased solids loadings to surroundings waterways.” Are you refereeing to total dissolved solids of TSS (Total suspended solids)? Data from the WVDEP clearly demonstrates that most surface mine operations produce low TSS loads. This EIS statement does not reflect post-mining reclamation activities such as sediment control structures, re-vegetation efforts, and RA sediment control policies that minimize excess runoff, and erosion techniques. Significant efforts have been made to prevent flooding from surface mining activities.  

		OSM Hydro Team

		



		3.8.0.3

		3-95

		31-32

		I would not make a reference to rivers, but restrict only to streams, as there has not been any demonstrable data to support the notion that surface mining activities have resulted in the alteration of pathways of rivers. 

		OSM Hydro Team

		



		3.8.0.3

		3-95

		35-36

		The statement is made that long term hydrologic impacts” can include increases solids and fines loadings in runoff may clog pore spaces, reducing ground water recharge capability”. Do you have data that demonstrates that surface mining results in reducing ground water recharge capability? 

		OSM Hydro Team

		



		3.8.0.3

		3-96

		1-2

		What are you referring to “lateral drilling practices?” Horizontal? Are you referring to degassing (coal bed methane) drilling in advance of longwall panels? I do not understand this in regard to surface mining? The sentence needs to less cryptic. 

		OSM Hydro Team

		



		3.8.0.3

		3-96

		5-8

		A distinction will have to be made concerning how valley fills are made. The older method of end-dump filling may affect the hydrologic regime more so than the newly adopted bottom-up construction methods. Data will have to be provided to clearly demonstrate that one method is better than another in achieving a less negative impact on the hydrologic regime.  

		OSM Hydro Team

		



		3.8.0.3

		3-96

		9

		In what way do surface mining activities impact water consumption by decreasing water supply? Would this impact water quality? Discuss

		OSM Hydro Team

		



		3.8.1

		3-96

		21-29

		Table 3.8-1 Summary of total freshwater withdrawals (MGD) in the Appalachian Basin should be revised to include data from each of the Appalachian Basin states. Some states do not have the influence from withdrawals for thermoelectric usage.  

		OSM Hydro Team

		



		3.8.1.2

		3-97

		8

		It should be clarified to account for surface mining and underground mining activities. If they are lumped together to achieve the 3 percent ground water usages this may be mis-leading. Underground mining utilizes more water resources than surface mining activities.  

		OSM Hydro Team

		



		3.8.1.2

		3-97

		15-16

		A 40 foot water table decline attributed to mining? This has to be described in more detail. Where and when did this happen? Is this a result of surface or underground mining, or not mining at all? Overall, I recommend not using this as an example, if not details in the discussion. 

		OSM Hydro Team

		



		3.8.1.5

		3-99

		1-6

		Neither the narrative nor the 3.8-4 table indicates a state by state breakdown of this data. I doubt seriously if residential water wells in WV, VA, KY, TN, and OH are included in this list. If this the case however, this needs to be clearly stated. 

		OSM Hydro Team

		



		3.8.1.3

		3-98

		3-8

		Does the data in Table 3.8-2 reflect that in the year 2000 that   mining withdrawals reflect zero MGD, or no information? If this does reflect zero MGD withdrawals, it is a departure from all the other years listed in the table. Explain.  

		OSM Hydro Team

		



		3.8.1.5

		3-99

		1-19

		The logic behind the Table 3.8-4 and the associated narratives are somewhat misleading, especially for the rural Appalachian Basin. In this region, there are relatively few establishments such as motels and restaurants (these use public sources of either surface water intakes, or ground water well head intakes), which are located proximal to coal mine operations. Thus, the number of violations issued by EPA’s SDWA may be artificially low. Residential water wells are exempted from EPA’s SDWA and therefore no data are available from this water source.   

		OSM Hydro Team

		



		3.8.0

		3-93

		3-6

		These two sentences are redundant. 

		OSM Hydro Team

		



		3.8.0.1

		3-93

		23-25

		It is stated that “…it is not feasible to include a discussion of the water supply planning needs for each region.”  



This section is titled “Water Resources Planning” yet it does not contain any plan(s) of this type for any of the coal-mining regions.  It presents general water availability and usage and a listing of SWDA violations. 

		OSM Hydro Team

		



		

		

		

		

		

		



		

		

		21

		“These sections…” refer to 515(b)(10) and 516(b)(11) identified in the preceding sentence; however, the regulatory quote only applies to 515(b)(10). 

		OSM Hydro Team

		



		

		

		25-27

		Provide reference for quote.

		OSM Hydro Team

		



		

		

		28

		“Long-term hydrologic impacts…” from what?  

		OSM Hydro Team

		



		

		

		35-36

		Appears a word is missing (“…runoff that(?) may…”) and “Increases” should be changed to “Increased”.

		OSM Hydro Team

		



		

		3-96

		3-4

		I am not aware of how spoil returned to the mined area can compact the mine floor and alter groundwater flow.  Some compaction can result from the use of heavy equipment. 

		OSM Hydro Team

		



		

		

		12-14

		I am not sure what this last sentence means.

		OSM Hydro Team

		



		3.8.3

		3-104

		1

		This region is generally referred to as the Gulf Coast Region and should be applied consistently throughout. 

		OSM Hydro Team

		



		

		3-104 through 3-107

		

		The majority of the data presented in this section could not be verified (a link or full reference is needed). 

		OSM Hydro Team

		



		3.8.3.1

		3-104

		8

		What is the significance of the total water usage for 2005?

		OSM Hydro Team

		



		

		

		12

		The chart shows 5% for industrial (not mining).

		OSM Hydro Team

		



		3.8.3.2

		3-105

		3-5

		It should be stated the percentages are relative to the 2005 data.

		OSM Hydro Team

		



		3.8.3.3

		3-105

		15-17

		It should be stated the percentages are relative to the 2005 data.

		OSM Hydro Team

		



		

		

		27

		“46%” should be spelled out. 

		OSM Hydro Team

		



		

		3-106

		6-7

		Should the table reference be 3.8-11?



If so, how do the data demonstrate the reliance on private wells?

		OSM Hydro Team

		



		3.8.3.5

		3-106

		13-17

		This section needs a description of how the SDWIS was searched for violations (by county, population, water system, etc.) to allow individuals reviewing the EIS to duplicate and verify the results.

		OSM Hydro Team

		



		

		

		21

		As written, the sentence does not make sense.  It appears the word “remained” should be deleted. 



Between 2001 and 2009, groundwater violations have increased by 178% not 278%. 

		OSM Hydro Team

		



		

		

		22

		Between 2001 and 2009, surface water violations have increased by 714% not 814%. 

		OSM Hydro Team

		



		

		

		24-26

		While I agree with this statement, it contradicts the previous sentence (line 22-23). 

		OSM Hydro Team

		



		3.8.4.1

		3-107 through 3-110

		

		The majority of the data presented in this section could not be verified (a link or full reference is needed). 

		OSM Hydro Team

		



		

		3-107

		8-9

		Again - what is the significance of the total water usage for 2005?

		OSM Hydro Team

		



		

		

		13

		“86%” should be spelled out. 

		OSM Hydro Team

		



		3.8.4.2

		3-108

		5-6

		It should be stated the percentages are relative to the 2005 data.



The 0.1% reported for domestic use does not correlate with data presented for any of the years listed.

		OSM Hydro Team

		



		3.8.4.2

		3-108

		9-11

		Unconsolidated aquifers (i.e. sand/gravel predominantly along major waterways) are also identified as major aquifers in much of the Illinois Basin where recharge is generally by infiltration from overlying strata and from outcrop areas. 

		OSM Hydro Team

		



		3.8.4.3

		3-108

		14-16

		If these percentages are based only on the 2005 data, it should be stated as such. 



It also states that no surface water is used for domestic purposes; however, the accompanying table shows one.

		OSM Hydro Team

		



		3.8.4.4

		3-109

		10

		Domestic groundwater usage did decrease in 2005 as compared to 1985; however, there does not appear to be a distinct decreasing trend if all of the years included in the table are used. 

		OSM Hydro Team

		



		

		

		12-14

		Information in Table 3.8-15 does not appear to support the changes in usage reported here. 

		OSM Hydro Team

		



		

		

		16-18

		How do the data demonstrate the reliance on private wells?

		OSM Hydro Team

		



		3.8.4.5

		3-109

		23-24

		This section needs a description of how the SDWIS was searched for violations (by county, population, water system, etc.) to allow individuals reviewing the EIS to duplicate and verify the results.

		OSM Hydro Team

		



		

		

		24-25

		The total number of violations is less in 2009 as compared to 2000; however, the statement that the violations have been decreasing since 2000 is misleading.  There appears there is actually an increasing trend if all years between, and including, 2000 and 2009 are used. 

		OSM Hydro Team

		



		

		3-110

		3-10

		See above comment.  This section assumes there is a decreasing trend.

		OSM Hydro Team

		



		3.8.7

		3-119

		1

		This section should be called Western Interior Coal Region throughout.

		OSM Hydro Team

		



		

		3-119 through 3-122

		

		The majority of the data presented in this section could not be verified (a link or full reference is needed). 

		OSM Hydro Team

		



		3.8.7.2

		3-120

		4-7

		If these percentages are based only on the 2005 data, it should be stated as such. 

		OSM Hydro Team

		



		

		

		9-11

		This does not appear to correlate with information submitted in 3.7.7.

		OSM Hydro Team

		



		3.8.7.2

		3-120

		14

		What aquifer is being referred to in “…stress on the aquifer…”?

		OSM Hydro Team

		



		

		

		18-19

		If these percentages are based only on the 2005 data, it should be stated as such. 

		OSM Hydro Team

		



		3.8.7.4

		3-121

		10

		“82%” should be spelled out. 

		OSM Hydro Team

		



		

		

		18-19

		How do the data demonstrate the reliance on private wells?

		OSM Hydro Team

		



		3.8.7.5

		3-121

		25-26

		This section needs a description of how the SDWIS was searched for violations (by county, population, water system, etc.) to allow individuals reviewing the EIS to duplicate and verify the results.

		OSM Hydro Team

		



		

		

		

		· 
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		3.9.2

		3-16

		Table 3.9-2

		Table 3.9-2 depicts stream miles impaired due to mining.  No stream miles are listed for the State of Kentucky in this table.  Based on review of the 2008 KY 303(d) list, surface coal mining is listed for numerous segments as the source of impairment.   Table 3.9-2 needs to be revised to reflect the actual data presented in the current 303(d) list. 

		EPA

YES

		Please make sure that Ky is represented on the table if data exists. 



		

		

		

		

		

		



		3.9.2

		3-16

		

		Table 3.9-2 – It is unclear what is being compared, streams effected by mining activities with total streams in the state? Other types of development? Surface vs. underground?

		FWS

YES

		Please add to the description to clarify what the data in the Table is representing.



		3.9.3

		3-17

		

		More information is needed about baseline water quality for the Colorado Plateau (and probably all the coal regions).  Are stream impacts the same as in other regions?  What are the primary pollutants?  More discussion of the analysis by OSM (2008) needs to be incorporated into the discussion.  This applies to all the coal regions.

		FWS

YES

		We need to identify the primary pollutants for this region and some of the other regions.  OSM agrees that the baseline water quality for the Colorado Plateau and other sections (like gulf, Illinois basin, etc) need additional discussion. 



		3.9

		3-2

		1 and 2

		This section includes in its title “contaminant transport”. I have two comments regarding the title for this section.

1). Should the ions produced by the various processes described within this section be referred to as contaminants as they are also in many cases nutrients? Contaminants could be replaced with a term such as “constituent”.



		VA

YES

		This comment has value.  OSM agrees with this comment in that the title of the section needs changed…see OSM Means comment on section 3.9.  Dissolved aqueous species that have effluent standards under 434 of the CWA can probably be referred to as “contaminates (e.g. Fe, Mn) but other parameters, such as, sulfate should not be referred to as contaminates…… They are more “indicator” parameters for mining-influenced water… 



		3.9.1

		3-2

		15

		This description only identifies drainage from surface mining. Underground mine gravity discharges also contain mineralized water and are significant contributors of TDS load to streams.

		VA

YES

		This section should not focus so much on surface mining water quality.  There needs to be a discussion on the water quality effects from refuse piles and underground mining. 



		3.9.1.1

		3-2

		28

		“minerals have more contact of to air...”

		VA

YES

		Correct typo



		

		

		

		

		

		



		

		

		

		

		

		



		3.9.2

		3-14

		

		General comment. This section should also indicate the changes in water chemistry are dependant upon the geology and depositional setting of the coal and overburden rocks. Water quality issues vary regionally and the local geology should be considered

		VA

YES

		Please add language suggested in the comment to help explain the composition of CMD. 



		3.9.2

		3-16

		n/a

		Table 3.9-2:   Kentucky should be labeled “not provided” rather than “0”.

		VA

YES

		If data for KY cannot be found, please consider this suggestion



		

		

		

		

		

		



		3.9

		3-2

		1 – 3

		Even “Chemical” in the title may be misleading, as suspended solids are described in this section and suspended solids are not considered a “chemical contaminant”.

Might portions of this section be better for an appendix?

		UT

YES

		Consider changing the title of the section to something more descriptive like what the OSM-Means comment suggested. 



		3.9.1

		3-2

		16

		Add the following sentence: Similar processes also produce CMD from underground coal mining operations.

		UT

YES

		Please recognize and discuss that CMD can form at surface, underground, and refuse disposal sites. 



		3.9.1.1

		3-3

		5 - 6

		Replace “particles” with “species” in the following sentence: In AMD, there are far more dissolved acidic particles [species] than alkaline particles [species].

		UT

YES

		Revise accordingly



		

		

		

		

		

		



		3.9.1.5

		3-13 to -14

		

		Delete this section.  The material presented in the radionuclide section does not provide any explanation or rationale for including radionuclide transport in this EIS.  If consideration of radionuclides is mandatory as part of the EIS process, then this section should be reworked to state that data on radionuclides in coal is sparse, but the available data suggest that radionuclide content of coal is generally near background levels and that radionuclide transport will not be evaluated further in the EIS.

		UT

YES

		Agree unless you (the contractors and NEPA experts ) believe the radionuclides discussion is needed



		Table 3.9-2

		3-16

		5

		This table indicates “n/a” for Impaired stream miles in Utah due to underground mining.  This table should more clearly be titled, “Impaired Perennial Stream Miles due to CMD.”  If this table relates all impaired stream miles, then the Utah row  should account for approximately 1,500 ft. of impaired ephemeral drainage in Whiskey Creek, not due to CMD, and several miles of perennial Mud Creek that were entrenched due to extreme flows in 2002 from Skyline mine discharge.     

		UT

YES

		Like other comments, please adequately describe the table correctly in the caption.



		3.9.3

		3-17

		1-6

		This section discusses impaired water bodies within the State of Utah.  Data showing which water bodies impaired do not distinguish which water bodies were impaired due to coal mining or other mining activities.  Furthermore, Figure 3.9-3 provided does not show these water bodies, or they are difficult to locate.

		UT

YES

		Please be clear if the figure is limited to coal mining impairment or “total” impairment from all activities. 



		

		

		

		

		

		



		3.9.3

		3-17

		

		What is the intention of this section?  Does “Baseline” refer to pre-mining or pre-SPR EIS?  An introductory section is needed.  Groundwater quality was previously described in the groundwater section (Section 3.7) and it seems to follow that surface water quality will also be described in it’s respective section (3.6, not yet provided).



UDOGM recognizes that a detailed discussion of baseline conditions for each of the seven coal mining regions would be a tremendous undertaking and unachievable under the mandatory schedule of the SPR EIS process.  Nonetheless, the Water Quality Baseline material presented in Section 3.9 fails to provide any information useful for describing the Affected Environment or for evaluating potential impacts of the proposed alternatives.  Specific to Section 3.9.3, the following information is lacking:



1) Table 3.9-2 does not identify which water quality parameters are responsible for 303(d) listings.

2) Table 3.9-2 fails to provide any context – for example what percentage of stream miles are impacted?

3) Using 303(d) listings as criteria does not account for groundwater conditions.  If groundwater is not to be evaluated, then the section should be re-titled as “Surface Water Quality Baseline” and an explanation should be provided why groundwater is not presented.

4) Using the 303(d) listing for presenting water quality baseline conditions establishes a binary condition for evaluating water quality – does it meet criteria or not. 

		UT

YES

		This information on the general water quality is presented in a manner that makes the reader think that the descriptions are only relevant to surface water.  The water quality characteristics presented are also relevant to ground water impacts and need to be recognized as such. 



		

		

		

		

		

		



		3.9

		General

		

		The title of this section is not ideal nor description of the information provided.  Why is radionuclide part of a coal mining EIS?  I could understand if it was for some other metal ore, but not coal mining.  Consider dropping the radionuclide part.  Also, “chemical contaminant transport” is a term that is not commonly used to describe coal mining pollution.  After reading this section, maybe the title of this section should be “General Characterization of Coal Mining-Influenced Water Quality .”  Please consider re titling this section to make it more descriptive. 

		OSM – Means

		



		3.9.1.1

		7

		1-4

		The terms acidic mine drainage (AMD) and neutral/alkaline mine drainage (NAMD) is referenced as EPA terms.   MUCH more appropriate terms to describe the two types of mine drainage are Net Acidic mine drainage and Net Alkaline mine drainage.  Please use these terms.  Your description/definitions for these two terms are fine….

		OSM-Means

		



		3.9.1.2

		3-5

		41

		Hot Acidity is a “net” measurement as defines whether a water is net acidic or net alkaline.  Hot Acidity considers the acidity contribution from pH, Fe3+, Fe2+, Al3+, and Mn2+.  The alkalinity contribution is only from HCO3- as the hot acidity pH endpoint is only 8.3.  Again, the reason why this measurement is so important is because it defines whether a water is net acidic or net alkaline.   Hot Acidity = acidity (during titration to pH 3.9) – alkalinity (during titration to pH 8.3).  This is probably the single most important measurement to characterize mine drainage.  It DOES not consider the effects of carbonic acid. The water is boiled to exsolve CO2. 

		OSM – Means

		



		3.9.1.2

		3-6

		8

		Sulfate is also important because it exerts solubility controls over many metals, such as, dissolved aluminum and ferrous iron. While pH has the largest solubility control over the concentration of these metals, sulfate is the next more important parameters. 

		OSM – Means

		



		3.9.1.2

		3-6

		6

		You may want to mention that pH is bimodality distributed in CMD….either at pH of 3 or pH of ~6.2.  Any water in between these pHs are in disequilibrium and will ultimately end up at 3 to ~6.   The control on pH 3 water is the iron system (Fe3+ hydrolyzing and producing acidity and precipitating as some form of Fe(OH)3 and the control on pH 6 water is the carbonate system (~pH6.3 is the pK for carbonic/bicarbonate. 

		OSM – Means

		



		3.9

		general

		

		You may want to consider discussing the differences in CMD produced by surface mines vs. underground mines, vs refuse piles.

		OSM – Means

		








		3.10.1.3

		3-34

		11-14

		Appalachian Noise Section – Additional information should be added to this section such as typical ambient (background) noise levels expected in this region and expected noise levels (actual readings or from the literature) associated with active mining operations from a given distance (e.g., at 50 ft).  Include noise levels for activities such as blasting, general day to day operations at the mine, and transporting coal, with comparisons against household and other conventional outdoor noise levels to gain a perspective.  Inclusion of background information on noise measurement and metrics would further improve this section for the benefit of the general public reviewer.

		

		OSM does not have regulatory authority to measure or regulate offsite noise except those of air blasts.



		3.10.1.3.1 

		3-34

		14

		ordinances can be found in NCP – should be NCP – Spell out – noise compatibility plan

		

		OK



		3.10.0

		3-28

		31

		Spell out “BACT”. If the “B” is for “best”, then the word “best” appearing before the acronym should be deleted. 

		

		OK – “best available 

current technology”



		3.10.6

		3-50

		9-10

		Is the phrase “in the Alaska” necessary?

		

		Delete ‘in the Alaska’



		3.10.0

		3-28

		22-25

		States that Stream Rule change will result in GHG emission change due to change in amount of coal mined by UG and surface methods.  Note that some reserves are not feasible to be mined by UG methods, and some are not feasible to be mined by surface methods.

		

		OK, add language



		3.10.0

		3-28

		15-16

		Explain why GHG emissions are less from room and pillar underground mines than longwall and shortwall mines. 

		

		The difference in methane 

emissions between the two 

types of mining are 

statistically insignificant.  

Please supply source material.





		3.10.0

		3-28

		22-25

		States that Stream Rule change will result in GHG emission change due to change in amount of coal mined by UG and surface methods.  Note that some reserves are not feasible to be mined by UG methods, and some are not feasible to be mined by surface methods.

		

		OK.



		3.10.1.1.1

		3-30

		n/a

		Figure: In VA & NC very old coalfields, no longer mined, are included in buffered area relative to ozone?

		

		Please clarify



		3.10.1.1.2

		3-31

		32

		Almost all Virginia coal has <1% sulfur.  Also, for power generation, Appalachian coal is higher BTU than some lower-sulfur coals, so comparing by sulfur content only may not paint true picture of resulting emissions.  

		

		OK



		3.10.1.1.2

		3-31

		35

		Clarify “burning of coal at the mines”.  Typically, coal is burned at power plants, steel mills, etc., but not at the mines.  Note this phrase is also used in 3.10.2.1.2 and elsewhere throughout the document.

		

		Misleading; should confirm 

if referring to mine mouth 

power production facilities.  

Rewrite



		3.10.1.1.2

		3-32

		1-3

		Is the estimate that 42% of the GHG produced from the coal mining industry in the United States is from Appalachia based only on the % of total tonnage produced, or were other factors such as sulfur content, etc., considered?  Note that a similar calculation is included for each coal region with no explanation as to how it was calculated.

		

		Clarify.



		3.10.1.1.4

		3-32

		14

		Smoky, not Smokey

		

		OK



		3.10.5.2

		3-49

		3-6

		The narrative states that the coal from this region has very high ash content and median sulfur content.  The narrative then references both the high ash content and the low ash content, and makes no mention of sulfur content.

		

		Sulfur particulate emissions 

during the listed operations 

are minimal.



		General Comments

		

		

		Utah Division of Oil, Gas, and Mining (UDOGM) has some significant concerns with the scope of this EIS as it pertains to Utah coal fields.  These concerns are here explained and simple suggestions are made which should be relatively easy to implement in the EIS.



First, UDOGM recently issued a SMCRA permit for a proposed surface mine in an area of southern Utah (Kane County) where production is expected to begin within a few months.  UDOG believes that Kane County should be considered within the scope of this EIS because the future surface coal mine will be directly affected by any proposed stream protection rules.  It is noted that two Montana counties with future coal mines are also being addressed within the scope of this EIS (3.0.2, page 3-4, lines 4-5).  



Second, after OSM-approved UDOGM consultation with a coal expert from the Utah Geological Survey (a state sister agency), UDOGM believes that the Utah’s active coal mines and coal reserves should be analyzed separately from those of Colorado for reasons discussed in UDOGM’s comments.  The “Uinta Basin” section (3.2…..) does not adequately (or accurately) describe Utah coal geology, and subsequent sections evaluating other resources using (loosely) this geographical area are unrepresentative of Utah’s “affected environment.” 



UDOGM proposes a simple way for the contractor to effectively evaluate both of these important coal bearing areas of Utah.   With SMCRA permitting in mind, the general coal mining areas in Utah were defined and analyzed in three USGS water resources investigative reports that provide defined geographical boundaries conducive to additional resource analysis.  The two areas of concern are covered in two of these reports and a third geologic assessment report:



· Hydrology of Area 56, Northern Great Plains and Rocky Mountain Coal Provinces, Utah   

(Open-File Report 83-38)



· Hydrology of Area 57, Northern Great Plains and Rocky Mountain Coal Provinces, Utah and Arizona   (Open-File Report 84-068)



· Geologic Assessment of Coal in the Colorado Plateau:  Arizona, Colorado, New Mexico, and Utah (Kirschbaum, Roberts, and Biewick, 2000)



A third general concern is the relative lack of detail given to coal resources in the Colorado Plateau, so much of which are federally-owned, and which the federal government relies on for revenue.   The Bureau of Land Management would be a good resource to consult with about many of the resources evaluated in the EIS.

		

		



		General Comments

		

		

		Uniformity of structure and naming still needs work.  For example, some sections have a explicitly named and numbered “0” section (often either “Background” or “Introduction”), but sometimes it is unnumbered and unnamed.



Additionally, subsections are sometimes named “Colorado Plateau”, “Colorado Plateau Region”, and “Colorado Plateau Basin”.  Where possible, consistency (one name) is preferable.



https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf Significant Federal coal reserves in the western states, including Utah (%)  (UGS)   



The BLM would be a good cooperating agency to involve, especially for the Mineral Resources sections of both Chapters 4 and 3.



		

		



		3.10.0

		3-18

		31

		Define BACT the first time it is used.

		

		Agree.



		3.10.2.1.4

		3-35

		1

		Are National Monuments included in Class I areas?  

		

		Yes,



		3.10.2.4

		3-37

		15

		Noise is also associated with underground mining intake and exhaust fans.

		

		OSM does not have regulatory authority to measure or regulate offsite noise except those of air blasts.
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		Title of Document

		SPR DEIS Chapter 3 Section 3.11 – Land Use



		Contact Information



		Name

		Reconciled



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		3.11.1

		3-2

		3

		Term “subsurface ownership” is actually “mineral ownership”  (Ehret)

		Yes

		To comport with the title of this subsection, please change all references to “subsurface ownership” to “mineral ownership.”



		3.11.1

		3-2

		7

		Insert “surface mining” or “surface disturbance” in front of “permit application” for clarity.   (Ehret)  

		No

		Not really necessary



		3.11.2.1

		3-3

		5

		I would add, perhaps within parentheses, that this process also involves areas where private surface lands overlay federally owned coal.    (Ehret)

		No

		This concept is already brought out in Subsection 3.11.2, lines 18-19.



		3.11.2.1

		3-3

		5

		“federally owned coal is” is a more accurate description for what gets reviewed for potential leasing than “public lands are”.  Leasing public lands is what ranchers do to graze cattle.  (Ehret) 

		Yes

		By using the term “public lands”, the public / lay reader of this document will have the perception that the gov’t owns the surface as well as mineral resource and as previously discussed, that is not always the case.  Use commenter’s suggestion.



Also, does the BLM’s land use planning, as described in this subsection, apply to lands where the gov’t only owns the mineral?  If not, then this discussion should be clarified to reflect that land use planning is only applicable when the gov’t owns both surface and mineral.



		3.11.3.1.2

		3-6

		13

		Editorial: Change “it underlain” to “is underlain”  (Utah)

		Yes

		



		3.11.2

		3-2

		14

		Editorial: Delete the word “in”.   (Ehret)

		Yes

		



		3.11.2

		3-2

		15

		Replace “mine on Federal lands” with “recover federally owned coal” .  This is a more direct and accurate description of the activity.    (Ehret)  

		Yes

		



		3.11.2

		3-2

		17

		“BLM” should be deleted.  National Forests are administered by the Forest Service.  Delete “BLM”  (C. Gault)

		No

		Commenter is not correct.  BLM often is responsible for leasing of coal on National forest land.



		3.11.2

		3-2

		19

		Insert “and the appropriate Federal Land Manager for the Federal lands in question are charged …”  (C. Gault) 

		Yes

		Remove the words “is charged” and insert the commenter’s text in it’s place.



		3.11.2

		3-2

		21

		The language reference to Figure 3.11.1 needs to indicate that the figure illustrates surface lands in the United States ….   This is particularly important in the context of coal as federally owned coal in the MCR states of Oklahoma and Alabama are not represented by this illustration.   Without a full correct explanation of what this figure represents it could lead the reader to conclude that BLM involvement is limited to those areas identified on the map.  It might be advisable for the document up front in this section to make clear that in the instance of BLM mineral lease management that the reference to “public lands” of “federal lands” is not limited to federally owned surface lands, but also includes federally owned minerals underlying privately owned surface.    (Ehret)   

		Yes

		Figure 3.11.1 seemingly needs to be clarified.  The figure appears to show only those areas where the BLM is the leasing as well as the land management agency.  If that is the case, then please clarify the figure accordingly.  If that is not the case, then there are significant areas of Oklahoma and Alabama and the Daniel Boone National Forest in KY where coal is present and mined and BLM manages the mineral but not the surface and these areas are not reflected on this figure / map.   



		3.11.2

		3-3

		1

		Label for 3.11-1 Figure / map needs to identify this as BLM Administered “Surface” lands.  Coal management is a different illustration. (comment above)   (Ehret) 

		Yes

		



		3.11.2.2

		3-4

		1-31

		Consider deleting the whole section.  The discussion of BLM’s leasing processes does not have any bearing on OSM’s actions for rules or actions.  Also, this discussion does not provide any insight to possible environmental impacts as section 3.11.2.1 does.   (Ehret)

		Yes

		The commenter appears to be correct.  This section appears to add little value / information relevant to the actions proposed by OSM.  There is one passing reference to land use in one sentence of this section.  Suggest deleting this section or at a minimum, condensing it down to a paragraph or two.  



		3.11.3

		3-4

		33

		The SMCRA Section numbers should be supplemented with cites to the appropriate US Code section.  The general public doesn’t know SMCRA by its original Section numbers.  Section 522 should also be referenced as 30 USC 12 72  (C. Gault) 

		No

		The public is no more likely to recognize the US Code section citation than they are the SMCRA section. 



		3.11.3

		3-4

		33

		Editorial: Insert the words “of SMCRA” after the words “Section 522(e)”.   (Coker)

		Yes

		



		3.11.3

		3-4

		34

		Delete “and”.  (Utah)

		Yes

		



		3.11.3.1.2

		3-6

		13

		“it” should be “is”  (EPA)

		Yes

		



		3.11.3.3

		3-9

		12

		Define “VER”  (Pacula)

		Yes

		Simply asking Contractor to verify that (1) VER is in the acronym list and (2) that the term is defined at the appropriate place in the document



		3.11.3.3

		3-9

		12

		Add the full name to “VER” valid existing rights, as the previous use of the term on page 3-4, line 33, makes no use of the VER acronym.  (Ehret)  

		No

		Duplicate – addressed in above comment / disposition.



		3.11.3.3

		3-9

		12

		(emphasis added) is used.   Aside for the previous line being placed in quotations as a direct quote from Section 522(e)(3) of SMCRA, there is no observable “emphasis”.   (Ehret)

		No

		Author’s preference.  Not necessary to revise existing text.



		3.11.3-3.11.3.3

		3-5 to 3-9

		1-41

		Lots of numbers and percentages used but no source reference information cited.   Be sure to include source citations.  (Ehret) 

		Yes

		Need to include either the source reference as the commenter suggests or if the data was derived by the Contractor, the method by which the data was derived needs to be briefly described. 



		3.11.3.3

		3-9

		30

		Editorial: Capitalize with word “Register.   (Ehret)

		Yes

		



		3.11.3.3

		3-10

		1-7

		EIS should include discussion of 30 CFR 762.5 “Historic Lands” definition specifically includes consideration of properties eligible for listing on the National Register of Historic Places that are unsuitable for mining.  (Ehret) 

		Yes

		Contractor states that only properties that are listed on the Register are actually protected.  Under Federal regulations (30 CFR 780.31 and 784.17), properties that are “eligible” may also be protected.  Revise discussion in lines 5 – 6 to recognize this. 



		3.11.3.3

		3-10

		6-7

		Provide source for statement indicating that only a small portion of sites present in the coalfields are listed.  (Coker)

		Yes

		



		3.11.4

		3-10 3-11

		32-38

1-6

		This is an incomplete description of the Unsuitability petition process.  It doesn’t address 30 CFR 762.11, which directs that “(a) Upon petition an area shall be designated as unsuitable for all or certain types of surface coal mining operations, if the regulatory authority determines that reclamation is not technologically and economically feasible under the Act, this chapter or an approved State program.”  The text only describes the (b) criteria, which are discretionary.  (C. Gault) 

		Yes

		Insert on page 3-10 at line 33: “The regulatory authority shall make a designation of unsuitability if it determines that reclamation is not technologically and economically feasible under SMCRA, the Federal regulations or an approved State program.  The regulatory authority has the discretion to make an unsuitability determination if it determines that the operation: …”



		3.11.4

		3-11

		7

		Define “RA”  (Pacula)

		Yes

		Simply asking Contractor to verify that the term RA is in the acronym list



		3.11.3.4

		3-10

		19

		Editorial: Should use “applies” instead of “apply” because “prohibition of Section…” is singular.   (Ehret)

		Yes

		



		3.11.4

		3-11

		15

		“affects” should be “effects”  (EPA)

		Yes

		



		3.11.5

		3-11

		32-35

		In line 32, change “. . .issues are raised . . . “ to “issues may arise” and in line 33 change the word “are” to “may become”.  (Coker)

		Yes

		



		3.11.5

		3-11

		34 & 35

		Do not understand what writer is trying to say starting with “where the mineral estate…”  (Pacula)

		No

		It is clear enough.  



		3.11.6

		3-12

		

		The study area should be the land use within the coal fields, not by entire state.  This gives a skewed perspective on how the land is used. 

		Yes

		While we recognize that in some cases, a state level analysis may be the most detailed view available, the Contractor should endeavor to use data that is a specific to the coal fields as possible. 



		3.11.6

		3-12

		11

		For consistency throughout the document, spell out “%”

		Yes

		Contractor is inconsistent throughout the document in their use of the word “percent” and the symbol “%”.  Please make this consistent throughout the document. 



		3.11.6

		3-12

		15

		For consistency throughout the document, spell out “%”  (Pacula)

		No 

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		3.11.6

		3-12

		15

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.6

		3-12

		17

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.6

		3-12

		18

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		Table 3.11-1

		3-13

		All

		Suggest presenting this data on Appalachian Region land use, and data on subsequent Regions, in graphic (GIS map) format as well, rather than just in a table 

		No

		



		3.11.6

		3-13

		

		[bookmark: _GoBack]The percentage of emergent, herbaceous wetlands as a habitat is listed in Table 3.11-1 as 0.00 for Tennessee.  Although I don’t have a figure to quote, this should be a higher number.  Note that this figure is also listed as 0.00 for Kentucky and Virginia, and I assume it should be higher for these states.  (FWS)

		No

		Duplicate of comment 3.11.6, pg. 3-13.  See below 



		3.11.6

		3-13

		

		The table indicates 0% emergent herbaceous wetlands in KY, TN, and VA.  That does not seem correct.  Check other, more current sources, including the National Wetlands Inventory.

		No

		Contractor used an available data source that identifies a number of different land uses, not just wetlands.  While USFWS inventory may include different conclusions specific to wetlands, that does not justify the need to mix and match data sources given the scale of this rulemaking EIS.



		3.11.7

		3-14

		8

		For consistency throughout the document, spell out “%”  (Pacula)

		No 

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		3.11.7

		3-14

		9

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.7

		3-14

		9

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.8

		3-16

		3

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.8

		3-16

		5

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.8

		3-16

		7

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.9

		3-18

		4

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.9

		3-18

		6

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.9

		3-18

		7

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.9

		3-18

		8

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.10

		3-20

		10

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.10

		3-20

		6

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.10

		3-20

		7

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.10

		3-20

		8

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.7

		3-15

		2

		Table 3.11-2.  There must be a small percentage of emergent herbaceous wetlands associated with the drainages in the mining regions of Utah.  i.e. Sink Valley in the permit area of the newly-permitted Alton Mine in Kane County, Winter Quarters perennial stream in the vicinity of Skyline Mine surface disturbance, Price River runs through the Wellington Preparation Plant, Quitchupah Creek runs through the permit area of the Emery Mine, Crandall Creek runs through the Crandall Canyon Mine, Bear Canyon Creek runs through the Bear Canyon Mine disturbed area, etc.  (Utah)

		No

		Contractor used an available data source that identifies a number of different land uses, not just wetlands.  While USFWS inventory may include different conclusions specific to wetlands, that does not justify the need to mix and match data sources given the scale of this rulemaking EIS.



		3.11.11

		3-22

		11

		For consistency throughout the document, spell out “%”  (Pacula)

		No 

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		3.11.11

		3-22

		8

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.12

		3-22

		14

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.12

		3-22

		17

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.11.13

		3-24

		

		Again, the study area should be land use within the coal fields, not for the entire state.

		No

		Duplicate – of comment 3.11.6, pg. 3-12 above



		3.11.13

		3-24

		3

		Need appendix information  (Pacula)

		Yes

		



		3.11.3.15

		3-7

		28

		Insert “or river” after designated river  (Pacula)

		Yes

		



		3.11.3.15

		3-7

		28

		Add a “s” to segment  (Pacula)

		Yes

		Add (s) to the word “segment.







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 
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		Name

		 



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		3.12

		All

		

		Appendices were not provided as indicated in the cover email.  Therefore they could not be reviewed.

		AB   

		





		3.12

		All

		

		Need to use scientific names for ALL species mentioned.  Some scientific names are not italicized. This applies to entire document.

		PE Yes

		For consistency scientific names should be use and italicized for all referenced species.



		3.12 

		All

		

		I think it would greatly help the reader if each province had a consistent description arrangement such as:  “This province consists of….a) elevation, b) climate c) precipitation patterns d) major waters/waterways, e) vegetation,” etc.  I agree the terrestrial and aquatic resources for the region be kept separate sections.

		AB   Yes 

		Good organizational comment.

All sections should be organized in the same manner.



		3.12

		All

		

		There are several instances throughout the section where the term “ecoregion” is used to describe both USFS ecological units/provinces and EPA ecoregions.  Careful explanation at the beginning of the section is needed to describe the differences, define terms, and detail which system is sourced for the various portions of the follow on discussion  

		NG  Yes .

		Good  consistency comment



		3.12

		All

		

		There is a general lack of citations throughout the document particularly in the cover type sections.  If USFS ecological unit province and cover type descriptions are to be used for the bulk of the discussion, a statement is needed for clarification and citation.



Citations need to well-placed to ensure that adoptions of text from previous publications are clearly identified.

		NG, BL Yes.   

		Good comment, citations are poorly done



		3.12

		All

		

		By copy and pasting USFS Cover type descriptions only naturally occurring vegetation types are described, the discussion is virtually void of land use (agricultural, grazing, etc) as it relates to vegetation cover and fauna.  For example, a description of agricultural land as a “cover type” would prove more useful in establishing the affected environment in the Illinois Coal Basin than virtually nonexistent prairie cover type 

		NG  No .

		Land use is discussed in that section, although comment of “cover type” may be valid



		3.12

		All

		

		“General Ecological Settings” sections for all Coal Regions are lacking sufficient detail.  

		NG  No  

		 A general discussion should be general.



		3.12

		All

		

		There are not complete descriptions of the fauna in some of the descriptions of the cover types. There will be statements such as “the avian fauna is quite varied” and in others there will a more complete listing of the species present in these habitats. There should be a more complete listing in each section. 

		CW  Yes.  

		 Fauna information is highly variable in level of detail between the “cover types”. Be consistent. 



		3.12

		3.25

		

		General comment – the beginning of the section states that this section presents a general description of habitats reported to occur in the 193 coal producing counties that comprise the study are for this document.  However, many of the cover types for the west do not have any coal production in them.  The location of the cover types in comparison to the coal production needs to be reviewed to limit discussion to those cover types where coal is produced.

		BP  Maybe

		Too broad



		3.12.0.1

		3-25

		

		USEPA Ecoregions are presented as the lead in to section 3.12 however; USFS Ecological Units (Provinces and Cover Types) are used as the primary reference and to organize the discussion for all coal areas minus Alaska.  Switch 3.12.0.1 with 3.12.0.2 and/or incorporate/present more detailed EPA Ecoregion data/descriptions in the discussion

		NG  Yes. Qualified

		 Why Contractor need to explain inclusion of  USEPA draft regions as  USDA-USFS Regions are used throughout the document.  Recommended deleting EPA ecoregions..



		3.12.0.1

		3-25

		

		The section does not describe what is meant by Level I, II, and III.  What do the code numbers in Table 3/12-1 mean?

		Usfw  No – the levels are sufficiently described,  Yes. See language.

		Add language to the end of line 10 page 3-27 “ … and provides the designated  code number for each Level III Ecoregion.’



		3.12.0.1

		3-27

		2

		Up to now these designations have not been described as draft.  if they are draft this should be stated at the beginning of the section.  Revise.

		BP  Yes

		Add the word “draft” to line 13, page 3-25.   “… has developed a draft hierarchical system for …” 



		3.12.0.2

		3-30

		10

		Mention of “first four provinces listed above”  

There are no provinces listed above



		NG  Yes

		 Given the length of the “list” above a more clear indication of which specific provinces are being referred to should be provided.   



		3.12.0.2

		3-31

		25

		Need a word after noxious e.g. weeds or plants

		CW  Yes

		 Add intended word.



		3.12.0.2

		3-31

		10

		Define “PNC” Potential Natural Communities

		NG  No/Yes

		As PNC is not used there is no need to define it.  However, “Potential Natural Communities”

 (PNC) needs to be included in the discussion.  



		3.12.0.2

		3-31

		10

General

		The distinction between PNCs and Cover Types needs to be made; they are not the same thing particularly in the agricultural areas of the Midwest.  

		NG No/Yes

		 As PNC is NOT used it the distinction does not need to be discussed.  However, in HIGHLY altered landscape, such as Midwest agricultural areas, “Cover Types” as represented in this document are virtually non-existent.   Narrative should reflect the reality of man-made “cover type” envirionment.



		3.12.1.1.2

		3-35

		8

		Change “tolerance to “tolerant”

		CW Yes

		 Change word to “tolerant”.



		3.12.1.1.4

		3-36

		5-6

		Two incomplete sentences in this paragraph

		CW  Yes

		 “…. summers and frequent growing season water deficits. Terrain is flat to hilly and characteristic of previous glaciations.”



		3.12.1.2.7

		3-39

		1

		“Invasive species are considered by many to be THE greatest natural disaster in the United States.”

		CG SOL  Yes

		.Add the word :”be”



		3.12.1.2.7

		3-39

		36

		Need “be” before “the”, which doesn’t need to be capitalized

		CW  Yes

		The word “THE” should not be in all CAPS, unless it is a direct quotation from the referenced Executive Order (EO) 11987



		3.12.1.3

		3-40

		

		Add a section discussing the role of headwater streams in downstream function.

		Usfw  No

		Beyond the scope



		3.12.1.3

		3-42

		9

		Citing two separate studies and making the comparison between ephemeral reaches and intermittent reaches then intermittent reaches with perennial streams is misleading to readers.  The separate studies do not in fact suggest that the headwaters are sufficient to provide long lived taxa with habitat, nor does the hyporheic zone benefit all taxa, only a small subsample of the population.  Please eliminate or clarify this paragraph.

		StVA   No

		Discussion is appropriate



		3.12.1.3.1..3

		3-42

		12

		1st full paragraph change steam to stream

		CW  Yes

		Misspell,



		3.12..1.3.1.3

		3-42

		18

		Common name for C. bartonii is common or Appalachian brook crayfish

		CW  Yes

		Include correct name.



		3.12..1.3.1.3

		3-42

		40

		Change Unionoidae to Unionidae

		CW  Yes

		Include correct name



		3.12..1.3.1..3

		3-43

		3-4

		Snuffbox is not currently listed. There are quite a few more federally listed species than listed here.

		CW   Yes

		Check status of listing.



		3.12.1.3

		3-43

		22

		An expansion of this section should be included.  Many invasive aquatic species threaten native populations in the region.

		StVA  No

		Current level of discussion is appropriate.  



		3.12.1.3.1.4

		3-43

		26

		Third sentence makes it sound like salamanders are invertebrates, which they are not. They are vertebrates.

		CW  Yes

		Reword:  “… salamanders prey on invertebrates that occupy …”



		3.12.1.3.1.4

		3-44

		3-9

		Need to use scientific names for all species mentioned.  Some scientific names are not italicized. This applies to entire document.

		CW  Yes

		For consistency scientific names should be use and italized for all referenced species.



		3.12.1.3.1.4

		3-44

		16

		Kentucky spring salamander is G.p. duryi

		CW  Yes

		Add “duryi”



		3.12.1.3.1.4

		3-44

		7

		Black bellied salamander should be Desmognathus quadramaculatus

		CW  Yes

		Add the missing “a” to the second name.   quadramaculatus



		3.12.1.3.1.4

		3-44

		Table 3.12-4

		Table 3.12-4 doesn’t list all scientific names of fish

		CW  Yes

		Use scientific name for all referenced species



		3.12.1.3.1.4

		3-46 

		15 - 24

		High altitude streams and headwater streams are not the same population of streams.  All headwater streams are not high altitude streams.  It sounds like you’re trying to imply that all headwater streams are trout streams, which is not the case.

		StWV  Yes

		This discussion should be further qualified regarding the commonality of high altitude / headwater streams.  



		3.12.1.3.1.4

		3-47

		2

		River carpsucker genus is Carpiodes

		CW  Yes

		Misspelled.  “io” not oi.



		3.12.1.3.2.2

		3-47

		38

		Change stables to stable

		CW  Yes 

		The correct work is “stable”



		3.12.1.3.2.3

		3-48

		2

		Need “and” after protozoans

		CW  Yes 

		Add the word “and” protozoans



		3.12.2.1.1

		3-50

		12-13 & 18-19

		Delete the duplicated text in lines 12-13 and keep the text with citations in lines 18-19; starting with “This province” and ending with ”…early winter.”

		AB  Yes 

		Accept comment.  Eliminate duplicative text.



		3.12.2.1.1

		3-50

		22  

		The headwaters of the Rio Grande are on Colorado and Northern New Mexico.  The province in this section does not include these areas.   Revise.

		BP  Yes

		. Verify comment.  Remove if accurate 



		3.12.2.1.2

		3-51

		4-5 & 14

		Delete the duplicated text in lines 4-12 and keep the text in line 14; starting with “Stream valleys…” and ending with ”…widely spaced.”

		AB  Yes

		Accept.   Eliminate duplicative language.



		3.12.2.1.2

		3-51

		4-6  

		The San Juan River, a large tributary of the Colorado, flows through this province in New Mexico, Utah and Arizona and enters the Colorado River system in Lake Powell.  Several active coal mines are located in close proximity to the river near Farmington, NM.  Revise.

		BP  Yes

		Verify comment.  Remove if accurate.



		3.12.2.1.2

		3-51

		6 & 16-17

		Delete the duplicated text in line 6 and keep the text in lines 16-17; starting with “Many other…” and ending with ”…considerably.”

		AB  Yes

		Accept.   Eliminate duplicative language.



		3.12.2.1.2 and throughout document

		3-51 & throughout document

		6 & 16; & throughout document

		If the term “stream” is going to be used in reference to actual “rivers” (such as the Colorado River) then I suggest either stating somewhere in the document that that the terms are used interchangeably (because here, in the early part of the document the Colorado River is called a stream; and in latter parts its called a river); or define the terms; or both.  Personally I find it distracting to call one of the great rivers of the western US a stream.  Either way, there needs to be some consistency.

		AB Yes

		When is a river or large stream appropriate terminology?



		3.12.2.1.2

		3-51

		19

		Add a semicolon so that this line reads, “climate of cold winters; and summers…”

		AB  Yes

		Current language implies thunderstorms also occur in winter.  Accept comment.



		3.12.2.1.3

		3-51

		29

		Clearly state in this (and all province descriptions) what areas (political-geographic boundaries) this (and all) province(s) cover.  For example, in this section it would logically flow after, “(McNab and Avers, 1994) and is located in parts of Colorado, Arizona, and Utah.”

		AB  Yes

		There is value in the comment about tying provinces closer to geo – political boundaries.



		3.12.2.1.4

		3-52

		2

		Add a semicolon toward the end of the line; between “dry summer” and “cold, dry…” to separate these two independent clauses and for better comprehension by the reader.

		AB  Yes

		Accept improves clarity.



		3.12.2.1.5

		3-52

		21 & 30

		Delete the duplicated text in lines 21 and keep the text in line 30; starting with “Streams…” and ending with ”…are perennial.”

		AB  Yes

		Accept.   Eliminate duplicative language.



		3.12.2.2

		3-53

		39

		The Desert tortoise is not found in any area with active coal mining to my knowledge.  Reference to this species may cause unnecessary concern. Suggest this be deleted.

		BP Yes

		Verify 



		3.12.2.2 & 3.12.2.2.10;





and 3.12.5.2.13; and 3.12.7.2.4

		3-54 & 3-58; 



and 3-96; & 3-112

		3-18 and  11-32;

 and 22; and



2

		The Great Plains Grasslands Cover Type is listed (on page 3-58) as part of the section; however it is not listed one of the types in the introductions shown on page 3-54.  Thus, it needs to be added to the appropriate section (i.e. either at the end of line 4, and/or 10, and/or 14, and/or 18 on page 3-54.  With that said, I actually think the discussion of this cover type is actually in the wrong section.  I think it should be in the Rocky Mountains and Great Plains Basin region (3.12.5) ; not the Colorado Plateau region (3.12.2).  Whatever section the discussion of this type is added to, be sure the references on page 3-96, line 22; and page 3-112 line 2 are accurate.

		AB  Yes

		Verify comment.  Remove if accurate.



		3.12.2.2.1

		3-54

		22

		The reference to Pinyon pine and juniper having a bush growth form is not a correct statement.  These two tree species are not tall in stature naturally, but they are not "bushes" when they grow to 20-30 feet with a central trunk.  Recommend deleting this statement.

		BP  Yes

		What s a tree? What’s a bush?



		3.12.2.2.1

		3-54

		22

		Not familiar with the use of the phrase “herbage production.”  Recommend revising this to read “herbaceous production”.

		BP Yes

		Adopt



		3.12.2.2.1

		3-54

		33

		Add a comma near the end of the line; after “junco” and before “Rocky.”

		AB Yes

		Sentence needs a comma.



		3.12.2.2.5

		3-56

		8 - 35

		It is unclear where this cover type is applicable.  California has no active coal mining.  If this is really here to discuss aspens/cottonwoods then focus on aspens and cottonwoods. No need to discuss CA grizzlies or any other CA species.  

		BP  Yes

		Need to reconsider inclusion of California information.



		3.12.2.2.5

		3-56

		15

		Please make this a complete sentence; perhaps by adding, “occur here.” At the end of the “oak” and before “The” at the end of this line.

		AB Yes

		Make suggested change.  Sentence is incomplete.



		3.12.2.2.7

		3-57

		13-15 and 16-17

		Delete the duplicated information in lines 13-15 starting with (to delete) “Understory species…” and ending with ”…Douglas fir.”  Keep the text in lines 16-17, starting with “The lodgepole…” and ending with “…elevation zone.”

		AB   No

		These sentences are not duplicative.



		3.12.2.2.7

		3-57

		16-19

		Missing a discussion of birds present (or lacking) in this cover type (of which I would think there are few; so a statement to that affect may be in order for consistency with the discussions of the other cover types.

		AB  Yes

		Need to add birds for consistency with other sections



		3.12.2.2.10

		3-58

		11

		Since the Colorado Coal Basin does not extend out on to the great plains there is no reason to include this section here

		BP  Yes

		Verify comment.  Remove if accurate.



		3.12.2.2.11

		3-58

		33

		If no coal is produced in this cover type then there is no reason to discuss, which, to the best of of our knowledge is the case.

		BP  Yes

		Verify comment.  Remove if accurate..



		3.12.2.2.10

& 3.13.0; 





and 3.12.2.3.1.4

		3-58 and 3-118; 



and 3-64

		27 & 31; 







and 9

		Note: Sensitive species are not included for discussion in the draft EIS as presented (stated on page 3-118).  However, I think this is a mistake.  How can effects be discussed if sensitive species are not part of the discussion?  Furthermore, I suspect we will get hammered by public comment if we do not at least make and effort to mention and discuss at least the primary and/or most relevant of the sensitive and/or state listed species.  For example, many shrub-steppe birds, such as various grouse, would be included in this.  For one (of many) examples, the lesser prairie chicken mentioned on page 3-58 (line 27) is on the USFS Region 2 list of sensitive species; and on the Colorado Division of Wildlife’s threatened species list.   



Another example would be various species of cutthroat trout (referenced on line 9, page 3-64) as both Colorado and Utah each have a species of cutthroat trout that is listed as threatened or endangered by the state. 



 This information could probably be obtained most easily by contacting each state’s Natural Heritage Program; which I suspect would have a list of T&E or otherwise sensitive species on each state’s public land and “fish and game” management agencies.

		AB  Yes

		See discussion



		3.12.2.2.11

		3-59

		13

		It seems to me that mention of some of the more common nesting birds (and not just predatory birds) for this cover type (shrub steppe) would be relevant.  And, here again I think it would also be advised to discuss some of the sensitive species on various land and wildlife management agency’s lists.

		AB  Yes

		Needs more discussion of common non-predatory species and more on sensitive species.



		3.12.2.2.13

		3-59

		34

		Toward the end of this line, the word “high” should be replaced with, “in height.”

		AB  Yes

		Add suggested language.



		3.12.2.2.13

		3-60

		8-9

		No coal produced in these paloverde-cactus cover type areas.  Delete.

		BP  Yes

		Verify comment.  Remove if accurate.



		3.12.2.3.1

		3-60

		34

		This line should read, “Inventory has indicated that many of these rivers…”

		AB  Yes

		Add suggested language



		3.12.2.3.1

		3-60

		34  

		This sentence includes the unknown word, “manyse”. Could mean “many of these” but not sure. 

		StUT Duplicate

		See above



		3.12.2.3.1

		3-60

		36

		Having lived, and worked in much of Gunnison County for a number of years; I do not believe any part of the Dolores River is in Gunnison County.  I do believe it headwaters south of Lizard Head Pass in the San Juan Mountains of San Juan National Forest in Dolores County.  Perhaps the author is confusing the Dolores river with the Cimarron River, which, I believe; headwaters in the Uncompahgre National Forest of southwestern Gunnison County.  Regardless, the author should double check this information and make whatever corrections are necessary for accuracy.

		AB  Yes

		Check comment for accuracy of narrative.



		3.12.2.3.1

		3-61

		1-3

		This is true for all regions of the country.  Why make this a point here as something special?

		BP No  

		No changed needed.



		3.12.2.3.1

		3-61

		4-7

		What is the point of this paragraph.  It says nothing relevant to describing the environment. Delete or revise.

		BP  Yes

		Doesn’t say why they are unique or why it’s important.



		3.12.2.3.1.1

		3-61

		16

		Not always true for ephemeral stream channels.  The vegetation can be discontinuous.

		BP  Yes

		Better qualify statement to reflect comment.



		3.12.2.3.1.1;

3.12.3.3.1.1; and; 3.12.4.3.1.1

		3-61; 3-73; and;

3-84

		11; 

10; and; 31

		In each case, the document is discussing surface water drainages; and yet reads, “As described above in Section 3.7…” Section 3.7 is the section on Groundwater, not surface water.  Not having read either the ground or surface water sections, I would think a reference to the surface water section (3.6) would be more appropriate than to the ground water section (3.7).

		AB  Yes

		Make suggested changes.   Surface water section is now 3.6 and not 3.7 as stated in the text.



		3.12.2.3.1.2



		3-61; & 

3-62

		25 & 32; and 3

		Lines 25 and 32 on page 3-61 opens a discussion of “ephemeral streams.”  Yet the next reference to streams is a transition from “perennial to ephemeral” streams which starts out on line 3 on page 3-62 with, “As the hydrologic regime shifts from perennial to ephemeral…” without ever having discussed perennial hydrology in this section.  This confuses the reader.  For example, I went back to see if I misunderstood or missed something – looking for a discussion of “perennial hydrology (which isn’t in this section).  Therefore, I suggest either a discussion of perennial hydrology be succinctly added to this section, or this statement (line 3) be re-worded for clarity.

		AB  No/Maybe

		Stream hydrology is for discussion in Section 3.6, not in 3.12.   However, a discussion of perennial stream biology/ecology is not discussed as stated by the commenter.  



		3.12.2.3.1.2

		3-61

		28-31

		Unclear what the intent of this sentence is.  Are you talking about the function of plant communities in riparian areas?  Rewrite for clarity.

		BP  No

		Cited reference is sufficient.



		3.12.2.3.1.2

		3-61

		37-39

		I am highly dubious of the statement, “These algal communities are so prolific because canopies surrounding the streams are more open than upland streams, and the streams are exposed to higher levels of sunlight;” based on my experience recreating and working in riparian areas throughout the Western US – especially in the Colorado Plateau physiographic region  Unless the author is talking about relatively wide, (and perhaps even shallow) open reaches of these lotic systems; in which case this should be specified; my experience is that canopy density is usually greater (and therefore sunlight penetration lower) along riparian areas than in the adjacent uplands of the greater Colorado Plateau area.

		AB  Maybe

		Deference of opinion.   EIS uses cited reference should be good enough.  However, in these areas the steepness of the streams would not seem to promote standing water even after flood events.



		3.12.2.3.1.2

		3-61

3-62

		39

1

		This may be true when water persists following a precipitation event, but many events are so quick that there is no stored water available in ephemeral channels for algal blooms.  Revise.

		BP  Yes 

		Like AB comment on same,  However, uses cited reference and should be ok.  Comment seems plausible.  



		3.12.2.3.1.2

		3-62

		6-10

		Not true for the coal producing regions.  Many these species are present in southern AZ were no coal is mined.  Revise

		BP Yes

		Verify comment.  Remove if accurate.



		3.12.2.3.1.3

		3-63

		7

		This line should read, “many species” not ““manyse species”

		AB Yes 

		Add suggested language.



		3.12.2.3.2.2

		3-64

		39

		Insert the word, “depending” between “variable” and “upon.”

		AB  Yes

		Add suggested language



		3.12.3.2.4

		3-71

		

		This is a good example of how a natural cover type reference is not very practical due to the rarity of the type. For this and other rare natural cover types consider adding a statement on its current land use. 

		BL  Yes/No

		Good comment.  While a discussion of land use may not be appropriate, (see section 3.11) a qualifier about substantial alteration of cover types should be considered.



		3.12.3.3.1.4

		3-76

		24

		“Manyse” ? this same typo is found throughout the document

		NG  Yes

		Consistent error.  Check auto replace function.



		3.12.4.1.1

		3-81

		9, 28, 

		Previous section used cover types not provinces, the chapter need to be consistent and use only of the classifications. 

Citations need to well-placed to ensure that adoptions of text from previous publications need are clearly identified. 

		 BL  No

		Organization  ie, province and cover type is consistent..  Citations appear to be well done in this subsection.



		3.12.4.2

		3-82

		18

		First sentence states, “the Illinois coal region is divided into two distinct areas” but there is no mention of the second area.  

		NG  Yes

		Second area is not identified. This would appear to be the “Michigan Basin” which probably ought NOT to be included in as part of the Illinois Basin.  The Michigan Basin has not be productive for decades. 



		3.12.4.2

		3-82

		

		More detail is needed to describe agricultural lands as a cover type: crops, extent, wildlife benefits, etc  

		NG  Yes

		Agricultural impact on Illinois basin “cover” is significant and dominant. 



		3.12.4.2

		3-82

		

		Do not include the MI coal as part of the IL basin. 

		BL  Yes (Qualified)

		Language added – “For the purpose of this EIS the Michigan Coal Basin is being included along with the Illinois Basin.  However, discussion will be minimal as coal production has not occurred since ----- and is in all likelihood not projected to be developed in the foreseeable future.



		3.12.4.2.1

		3-83

		

		Faunal descriptions are fine for the cover type but do not characterize the IL basin portion of the cover type. 

		BL  Yes

		They are caging the cover type as it applies to the Il basin not the entire range of the cover type: for example  small’s snakeroot and timber rattlesnakes are pretty obscure and  not things you see alot of through the portions of the cover type overlapping the IL basin -  I would not consider them characteristic species within the Il basin in this cover type.  The sharp-tailed grouse in the next section is another example, they get as close to the IL basin as the UP of Michigan and WI.  Its a little nick picky but they adopted a broad description to a smaller geographical area without any modifications to the species referenced.  

 

The easy fix would be to remove the” in Illinois” modifier on the third paragraph or  explain that the descriptions are for the overall cover type not necessarily the portion within  IL basin.     Again- they need to clearly cite the portions of text that have been  adopted verbatim from the source. 





		3.12.4.2.1

		3-84

		

		Ditto on previous comment –for example there’s not a lot of sharp-tailed grouse in the Il basin, even if the MI coal was included. 

		BL   Yes

		See comment



		3.12.4.3.1.4

		3-87

		1 - 2

		Delete first two sentences

		NG  Yes

		Zebra mussel is not an Illinois Basin issue.  It is a Great Lakes issue that could include Michigan Coal Basin.  This emphasizes even more why the Michigan Basin should NOT be included in a discussion of the Illinois Basin.



		3.12.4.3.1.4

		3-88

		32 - 33

		4th paragraph, last sentence, statement about invasive salmonids common in the coal region is misleading, remove

		NG  Yes

		Salmonids are considered non-native, but NOT invasive.  Their populations DO NOT reproduce.  Moreover, outside of the “Michigan Basin”, the Great Lakes watershed does not include the Illinois Basin, therefore a discussion of salmoids is not considered appropriate. 



		3.12.4.3.2.3

		3-89

		

		First sentence is misleading bordering on false.  Rewrite.

		NG Yes.

		Though perhaps similar at higher taxonomic levels,  macroinvertebrates inhabiting lentic versus lotic  environments differ substantially at lower taxonomic levels as well as in their adaptations, and ecological functions



		3.12.4.3.2.3

		3-89

		

		Remove 500 and 1000 in crayfish description 

		NG    Yes 

		As high as 1500 lbs makes the same point.  Other language is not needed.



		3.12.5.1.1

and 3.12.2

		3-92

		11-12

		I found no description of the Great Plains-Palouse Dry Steppe Province in section 3.12.2 as stated in lines 11-12 on page 3-92.  Therefore, this needs to be added and discussed in section 3.12.2.

		AB  Yes

		See comment.  If this province exists with 3.12.2 a discussion of it needs to be added or the reference to it on page 3-92 line 11 – 12 needs to be deleted.



		3.12.5.2

		3-94

		18

		Delete the unnecessary “and” between North Dakota and Colorado.

		AB  Yes

		Remove referenced “and”



		3.12.5.2.3

		3-95

		16

		No active coal mining is found under this cover type; unnecessary.

		BP Yes

		Verify applicability of this cover type.  Remove if not within coal producing area.



		3.12.5.2.6

		3-95

		30

		No active coal mining is found under this cover type; unnecessary.

		BP Yes

		Verify applicability of this cover type.  Remove if not within coal producing area.



		3.12.5.3.1.2

		3-97

		34 et.al.

		The term “allochthonous” needs to be defined (unless previously defined) for the lay reader.

		BP  Yes

		This is not a lay persons term.  Good suggestion.



		3.12.5.3.1.2

		3-97

		37

		The 5th word should be “cynobacteria,” not “cynophbacteria,”

		AB  Yes 

		Correct spelling



		3.12.5.3.1.4

		3-98

		41

		The phrase “the heart of this coal region” is redundant, see line 35, strike.

		BP  Yes 

		Unnecessary language



		3.12.6; 3.14; 3.14.36

		3-100; 3-170; 3-175

		31; n/a; 38

		The state of Washington (e.g. Centralia and John Henry mines) need to be added to this section, as does the state or Oregon  need to be added; as both states are mentioned in the Wetlands Section (3.14) for this physiographic region in the Table 3.14-1 (page 3-170) and in section 3.14.36 (page 3-175).  This is also supported on page 3-103, line 9 which reads, “Freshwater resources are spread throughout the states” as in plural states (more than just Alaska).

		AB  Yes

		Add state of Washington as has recently had coal production.  Do not include Oregon.



		3.12.6

		3-100

		29

		Previous sections have included areas where coal is present but no coal mining is occurring.  This section fails to included WA, which has had active mining within the last 5 years and have more in the future.  The EIS needs to be consistent.

		BP  Yes

		Include data on the State of Washington coal fields.



		3.12.6;

		3-100 to 3-102

		30 through 32 on page 3-102

		I got the feeling that something was lacking but could not exactly put my finger on it.  Perhaps it is that this physiographic region and all provinces lack any discussion of birds; but I think it is more than that.



Please refer also back to my earlier suggestion (2nd comment on this form) that it would greatly help the reader if each province had a consistent description arrangement  such as:  “This province consists of….a) elevation, b) climate c) precipitation patterns d) major waters/waterways, e) vegetation,” etc.  I agree the terrestrial and aquatic resources for the region be kept separate sections.





		AB  Yes

		Make certain discuss of birds is included on all parts.  Make sure presentations are consistently organized and presented.  



		3.12.6.1.1

		3-102

		5

		Based on the map and knowledge of the area the only active coal mine is located in the Alaska Range Humid Tayga, in the healy AK area and there are permitted mines in the Coastal Trough Humid Tayga (I think based on the poor color separation  in the graphics).  These should be discussed, not the Upper Yukon, which lacks active coal mining of any significance.

		BP   Yes 

		If coal is not present … no discussion is necessary and elimination of this province would be justified.



		3.12.6.3.1

		3-103

		15

		Should read, “provide greater surface area for…”

		AB  Yes

		Adopt suggested change.



		3.12.6.3.1

		3-103

		40-42

		I am not sure what is trying to be said in the last line (42).  This needs to be reworded so it is easily understood to the reader what is meant.

		AB  Yes 

		Rewrite 



		3.12.6.3.2

		3-106

		17

		“Glacial river/streams” is not defined “further above” as indicated.  Please define it and then cite where exactly in the document this definition may be found.

		AB  Yes

		Provide definition 



		3.12.6.3.2

		3-106

		34

		Change to read, “…Lakes formed by glacial processes dominated…”

		AB  Yes 

		Rewrite as suggested



		3.12.6.3.2.2

		3-107

		27 and 28

		Delete the first word of line 27, so the sentence starts with “Small…”.  And the word, “on” to the end of line 28.

		AB  Yes

		Rewrite as suggested



		Figure 3.12-8

		3-109

		

		Map hard to read - change color gradient in legend to increase contrast between provinces and outline coal region in a bright color (yellow or orange)

		BL  Yes

		Not sufficient contrast to see coal basin outlines.



		Figure 3.12-8

		3-109

		

		Include the Michigan coal in this region not the IL basin

		BL  Yes

		Good suggestion.   Michigan Basin does not fit well with the Illinois Basin.  Other comments above relating Michigan Basin above should be moved to this subsection.



		3.12.7.1.1

		3-110

		16

		Add “3.12.1.1.2” to the end of this line for the proper reference.

		AB  Yes

		Add appropriate reference.



		3.12.7.1.1

		3-110

		20

		Add “3.12.3.1.2” to the end of this line for the proper reference

		AB  Yes 

		Add appropriate reference



		3.12.7.1.3

		3-111

		2

		Change  the reference at the end of this line to “3.12.4.1.1” 

		AB Yes

		Add appropriate reference



		3.12.7.1.4

		3-111

		7

		I could not find a description of the Ouachita Mixed Forest type in section 3.12.3 (or any other section) as stated.  Please add this description and reference accurately.

		AB  Yes

		This description has NOT been included.   Good comment.



		3.12.7.1.5

		3-111

		10

		The reference at the end of this line may be changed to “3.12.1.1.5” for greater specificity.

		AB  Yes

		Add appropriate reference



		3.12.7.2

		3-111

		18

		Oklahomaegion?



I believe “Arkansas” should be added after Oklahoma.  In any case, the typo “egion” should be deleted after the word “Oklahoma.”

		BL, AB  Yes

		Make suggested change.



		3.12.7.2

		3-111

		29

		A mention of common birds and mammals is obviously missing from this section. Please refer also back to my earlier suggestion (2nd comment on this form) that it would greatly help the reader (and author) if each province had a consistent description arrangement  such as:  “This province consists of….a) elevation, b) climate c) precipitation patterns d) major waters/waterways, e) vegetation,” etc.  I agree the terrestrial and aquatic resources for the region be kept separate sections.



		AB  Yes

		Consistent with other suggestions above.  Include additional information about birds and use consistent subsection organization.



		3.12.7.3.1.1

		3-112

		20

25 - 28

		I’m not aware of any ephemeral rivers in the prairie parklands, most of the ephemeral streams in this region are headwaters degraded by incised channels and a surrounding land use dominated by agriculture. Most start as drainages in either row crop ag. or pasture – many in IA and north central Mo will start at field tile outlets.  Also, on line 20, Section should be 3.6 NOT 3.7.

		BL  Yes

		Read comment.   Description of sources of ephemeral stream not reflective of current sources of these streams.  This may be accurate prior to modern agriculture.



		3.12.7.3.1.1

		3-112

		19 and 24-25

		Lines 24-25 discussing the generalities of lotic systems in this region should come before line 19 (more specific information about the lotic systems).

		AB Yes on line 29.  No on 24 - 25

		Lotic Discussion is completely missing.   It should be adding.



		3.12.7.3.1.1

		3-113

		6

		Phosphorus  and Nitrogen should be spelled out (i.e. do not abbreviate with P and N).

		AB  Yes

		Spell elements out.



		3.12.7.3.1.2

		3-113

		28

		Microstegium is not aquatic, Lythrum may be considered emergent  but not aquatic, Eurasian water milfoil could be added. 

		BL  Yes 

		Note comment.  



		3.12.7.3.1.3

		3-113

		32

		Craneflies are tipulidae not chironomidae

		BL  Yes

		Adopt comment



		3.12.7.3.1.4

		3-114

		25-27 and 39-40

		Delete the duplicated text in lines 25-27 and keep the text in line 39-40.  Delete starting with “and ingested energy…” and ending with ”…food web;” and move the citations down to the end of the word “web” (first word) at line 40.

		AB  Yes

		Make suggested change.  Eliminate duplication.



		3.12.7.3.2.2

		3-116

		37

		Change the 8th word from “is” to “are” as there are two subjects (woody debris and leaf litter) which are plural.

		AB  Yes 

		Improved grammar.



		3.12.7.3.2.4

		3-117

		12

		Change “import” to “important,”

		AB  Yes

		Adopted



		3.12.7.3.2.3

		3-117

		4-9

		Many of the inverts in the previous section significantly differ from those that occur in lentic systems, most of the mussels and crayfish mentioned in the previous section are river and stream species and are not tolerant of lentic conditions.  For insects, the orders would be similar but not at the species level.

		BL  Maybe

		Narrative states to “coal region described above”.  This is NOT appropriate.  Region should be mentioned by name.



		3.12.7.3.2.4

		3-117

		

		Illinois is not part of the Other Western Interior Coal Region.  The citation about turtle biomass in Illinois needs to be removed

		NG  Yes

		True.  Illinois is entirely within the Illinois Basin, not the Other Western.  Remove reference.



		3.13

		

		

		

		

		



		Throughout document

		

		

		Appendices were not provided as indicated in the cover email.  Therefore they could not be reviewed.  It would have been nice to have seen some of these appendices to better evaluate this section in particular.

		AB

		



		3.13.0

		3-120

		------

		In Table 3.13.1:  in reference to the blackside dace, the genus name has been changed (2009) from Phoxinus to Chrosomus.  The species name remains the same.

		StKY  Yes

		Incorporate change



		

		3-128

		------

		Table 3.13.2: same correction as above

		StKY Yes

		Incorporate change



		3.13

		

		

		 Endangered species which are commonly addressed as a concern in surface coal mining permits need to be singled out and discussed in further detail.  Current protection practices for endangered species on mined lands should be presented.      

		NG  No/Yes

		no on first sentence, as the scope says we will not address species of concern.  Yes on second sentence, as protection practices are already written into permits.



		3.13

		3-149

		Entire Section

		Recommend a map depicting location of critical habitat for listed T&E Species for all coal producing regions.

		USEPA  No

		Beyond scope of EIS



		3.13

(3.12 in part)

		58, 64 & 118

		31

		Note: Sensitive species are not included for discussion in the draft EIS as presented (stated on page 3-118).  However, I think this is a mistake.  How can effects be discussed if sensitive species are not part of the discussion?  Furthermore, I suspect we will get hammered by public comment if we do not at least make and effort to mention and discuss at least the primary and/or most relevant of the sensitive and/or state listed species.  For example, many shrub-steppe birds, such as various grouse, would be included in this.  For one (of many) examples, the lesser prairie chicken mentioned on page 3-58 (line 27) is on the USFS Region 2 list of sensitive species; and on the Colorado Division of Wildlife’s threatened species list.   



Another example would be various species of cutthroat trout (referenced on line 9, page 3-64) as both Colorado and Utah each have a species of cutthroat trout that is listed as threatened or endangered by the state. 



 This information could probably be obtained most easily by contacting each state’s Natural Heritage Program; which I suspect would have a list of T&E or otherwise sensitive species on each state’s public land and “fish and game” management agencies.

		AB  No

		Beyond scope of EIS



		3.13.0

		3-125

		16

		Last line concerning 0 endangered species for MO is misleading



MO has federally listed species within the coal region. The coal field in Mo is much more extensive than the one county with an active mine.  Stating that MO has no listed species is misleading.





		NG, BL  Yes

		 Please revise to reflect listed species.



		3.13.0

		3-126

		

		Table 3.13-3 is only briefly mentioned in the text.  Note that a number of species are listed due to water quality degradation and habitat loss in the Appalachian Basin.  Coal mining has contributed to this situation.

		Usfw  No

		No change suggested.



		3.13.1

		3-126

		Table 3.13-3

		There is a need to explain that the Mining as a “known cause” includes pre-SMCRA Abandoned Mine Land.

		Yes

		Agree.  Adopt suggested language in the text explaining the table.



		3.13.1

		3-126

		Table 3.13-3

		Please include “year listed” on the LE species; it is notable that these species were in peril long before mountaintop mining and SMCRA were enacted.

		No

		.  This over complicates the information being presented.  The text and the table are not about the “why” and “when” of listing, just that the listed species are there.



		Table 3.13-1

		3-119

		

		Noturus placidus,  the Neosho madtom, should be listed under fishes instead of mollusks. Crystallaria cincotta, diamond darter, should be listed under fishes instead of mollusks. 

		CW, BL, NG Yes

		Make suggested change.



		Table 3.13-2

		125

		

		Move table to appendix – too large for main body

		BL  No

		Agree.  Place tables in appendix



		Table 3.13.2

		

		

		 

The title for the 4th column is misleading, I believe it should read total species in all coal producing counties? Or is this total T&E in a state. 

		BL  Yes

		Consider Change



		3.13.1.1

		3-149

		8

		Further discussion of “known causes of decline” should include that in the Appalachian Basin less than 50% of the listed species list mineral extraction as a known cause.

		StVA  Yes

		Need to be better qualified.



		3.13.1.4

		3-150

		

		Need more discussion on water quality degradation and habitat loss on mussels in the Appalachian Basin.  This should include sources of impacts, rate of decline, and related loss of host fish.

		Usfw  No

		Beyond scope of EIS



		3.

13.1.4

		151

		9

		Change abrupt to abrupta, change birdswing to birdwing.

		CW  Yes 

		Revise as suggested



		Table 3.13-2

		

		

		Cite Sources

		NG  Yes 

		Cite sources



		Table 3.13-3

		

		

		More detailed discussion is needed for every species (or group) on this table in which mining is cited as a known cause of decline.  

		NG  No

		Reject, as species are noted as declining due to mining.



		3.

13.1.4

		151

		11

		Change fibula to fabula

		CW Yes

		Change



		3.

13.1.4

		151

		18

		Change Appalachain to Appalachian

		CW  Yes

		Change



		3.

13.1.4

		151

		21

		Delete duplicate entry of Cumberland combshell (Epioblasma brevidens). As a general comment, delete all underlining of scientific names that are already italicized.

		CW  Yes

		Revise as listed



		3.13.1.4

		150

		18

		Settle on a spelling of mollusk

		CW  Yes

		Revise to correct spelling



		3.

13.1.4

		151

		29

		Change Lexingtonia to Pleuronaia

		CW Yes

		Change



		3.

13.1.4

		151

		31

		Change cylindrical to cylindrica

		CW  Yes

		Change



		3.13.1.5

		151

		

		Has it been verified that the current ranges of these species are within the basin? Some discussion of their current status is needed.  

		BL Yes

		Verify but no further discussion needed.



		3.

13.1.8

		152

		

		Break different categories of listed species into separate paragraphs. This applies to other taxa lists in this section. Need consistency in the way these are listed.

		CW  Yes

		Revise as suggested



		3.13.2.8

		154

		

		What about Columbian sharp-tails?  Should be mentioned as a former candidate species that thrives on reclaimed mine lands

		BL

		 Maybe.



		3.13.2.8

		3-154

		30-32

		The Gunnison Sage Grouse (Centrocercus minimus) is also listed as a candidate species and located in the Colorado Plateau coal region. 

		StUT  Yes

		Revise as suggested



		3.13.3.8

		3-157

		15

		Can we add more detail on the interior least terns use of coal mines in Texas: http://dept.ca.uky.edu/asmr/W/Full%20Papers%202002/0438%20Kasner.pdf



		BL  Yes

		Adopt



		3.13.4.3

		159

		12 -26

		A large description of threatened crayfish is placed in the mollusk section.  Crayfish are crustaceans not mollusks.

		NG  Yes

		Revise as suggested



		3.13.4.2

		159

		

		Running buffalo clover is known from KY and IN, has it been established that its potential range does not include any coal counties?

		BL  No

		Insufficient support information



		3.13.4.3

		159

		12

		Change strip mining to pre-smcra surface mining

		BL   Yes

		Make change



		3.13.4.3

		159

		6 & 9

		I’m unaware of any federally endangered crayfish in the Il basin, but several state species of conservation concern – drop federal and use imperiled instead. 

		

BL  Yes

		Verify



		3.13.4.6

		160

		10

		We need a lot more detail here on the copperbelly listing – only northern populations are listed under the ESA. We need to discuss the coal industries involvement with copper belly conservation agreements that helped prevent its listing in the Illinois basin.

		



BL  Yes

		Reference Agreement dealing with copperbelly 



		3.13.4.6

		160

		11

		The smooth green snake is a common species and is not threatened. 



		

BL Yes

		Revise



		3.13.5.8

		3-162

		24  

		The Golden Eagle (Aquila chrysaetos) is not a federally listed species.  If it is included in this analysis as a species protected under the MBTA, then it needs to be included in the Colorado Plateau region as well, where it has significant amount of habitat within coal producing areas.  

		



StUT  Yes

		Adopted suggestion



		3.13.5.9

		3-163

		6  

		Delete “Listed”. It is duplicated in the sentence. 

		StUT  Yes

		Delete



		3.13

		all

		

		Errors regarding the status, distribution, or taxonomic classification of T+E seem to be a recurring theme. The following is a good reference, http://www.natureserve.org/explorer/index.htm,  All species listed in table or otherwise referenced in this section should be double checked . 



		



BL   Yes

		Verify listings based on reference.



		3.13.6

		165

		6

		The entire section.  A discussion of the relevant parts of the state of Washington (e.g. Centralia and John Henry mines) and perhaps Oregon need to be added for the Northwest Coal Region.  I believe doing so would add a discussion of some T&E salmonid species to Section 3.13.6.7

		AB  Yes

		Yes ,add WA.  Don’t include Oregon.



		3.13.6.9

		165

		22-24

		There is an unexpected font change that needs to be corrected.

		AB  Yes

		Revise font change.



		3.14

		

		

		

		

		



		Throughout document

		

		

		Appendices were not provided as indicated in the cover email.  Therefore they could not be reviewed.

		

		



		3.14

		168

		1

		The title of this section “Wetlands Management”  does not match the chapter’s Table of Contents title of “Wetlands”

		Yes

		Revise Title



		3.14

		

		

		This section would benefit from a discussion/analysis of wetlands specifically lost, affected, and/or created historically by surface coal mining.  

		No

		Beyond scope



		3.14.1











and 3.14.3.2 (for reference)

		3-168 







and 

3-174 (for ref)

		16 







and

1-2 (for reference)

		Riparian and wetland habitats are a limited and highly valuable landscape feature throughout the more arid and semi-arid areas of the western U.S.  They are disproportionate in benefit to their area on a landscape scale.  Most western animals depend on riparian or other wetlands for one or more critical stages in their life cycle.  Therefore, these landscape features are often the limiting factor in regards to animal populations in the western U.S.



Therefore, I believe a statement to this effect needs to be clearly stated and added at line 16, at the end of the current sentence.  I can not stress my view on this strongly enough.



To wit I also offer the following for incorporation into the relevant sections of discussions later in the document (e.g. just as similar statements are made about Colorado on line 1-2 of page 3-174):  “Riparian habitats are among the most important vegetative communities for western wildlife species. Chaney et aI (1990) observed that greater than 75 percent of terrestrial wildlife species in the Great Basin region of eastern Oregon, as well as in southeastern Wyoming, are dependent on riparian habitats. In Arizona and New Mexico 80 percent of all vertebrates use riparian areas for at least half their life cycles; more than half of these are totally dependent on riparian areas. Similarly, The Arizona Riparian Council stated that 60-75 percent of Arizona's resident wildlife species depend on riparian areas to sustain their populations, yet these areas occupy less than 0.5 percent of the state's land area. Aquatic and fish productivity are directly related to a properly functioning and healthy riparian habitat (Washington Dept. Fish and Wildlife 1995).”  Source of the above quoted directly from:  http://www.fws.gov/wetlands/_documents/gOther/SystemMappingRiparianAreasWesternUS.pdf



Chaney, E., W. Elmore, and W.S. Platts. 1990.  Livestock grazing on western riparian areas.  Northwest Resource Information Center, Inc. Eagle, Idaho. 45 pp.



Washington Department of Fish and Wildlife.  1995. Priority habitat management recommendations: riparian. Priority Habitats and Species Division. Olympia, WA.  



Please ensure this gets added to the appropriate Wetlands section of the document.  Such a statement is glaringly missing throughout the sections of the document I reviewed; and I believe this is the best place for it.

		Yes, Yes, Maybe.

		On first comment paragraph, yes.



On second comment paragraph, yes.



On final paragraphs, suggested entries and sources; maybe.   



		3.14.1

		3-168

		13

		“Wetlands serve as important conduits for the movement of material, energy, flora and fauna across landscapes.”   I suggest that statement, or something similar, be added on line 13 between the reference cited “Mitsch and Gosselink 2007” and the next  sentence which starts with the word, “Wetlands…”  

		Yes

		Add cited language



		3.14.1

		168

		

		We need much more detail on how the 404 permitting process has impacted coal mining:  The status of NW21 404 permits, EPA ability to block 404 permits, variances between Corps Districts in how the 404 permits are implemented.  A summary of how many nationwide and individual permits have been issued in recent years to coal mine operators.   The issuance of “after the fact 404 permits” based on changes within the Corps could be another topic.  There’s a rich history on the topic that should not be glossed over. 

		No

		Beyond the scope.



		3.14.1

		168

		

		A detailed synopsis of the selective repeal of NW21 should be included.



		No

		Beyond the scope



		3.14.1

		168

		

		Some discussion of the 2004 and 2005 GAO reports dealing with Corps’ handling of JDs and compensatory mitigation should be included. 



		No

		Beyond the scope



		3.14.1

		168

		

		A summary of the 2008 mitigation rule would also be useful.

		No

		Beyond the scope



		3.14.1

		3-169

		Table 3.14-1

		Tennessee should be listed under the Appalachian Basin instead of the Gulf Coast Lignite area.

		Yes

		Yes



		3.14.1

		3-169

		5

		Strike the word “only” from the final sentence.  Over half of the states have wetland specific laws including the states that have large amounts of wetland habitat, “only” implies that there is a significant shortfall.

		Yes

		Strike “Only”



		3.14.2

		171

		4

		Switch 221 with 211 million acres

		Yes

		Adopt.



		3.14.2

		171

		14

		Probably should reference the executive order establishing the no-net loss policy.

		No

		No



		3.14.2

		171

		23-24

		Confusing to read, be sure to make a clear distinction between wetlands and open water habitat

		Yes, revise

		Fix sentence structure, remove conflicting language from Dahl 2006. Second Dahl entry refers to estimated loss of 290,000 acres, but does not make factual reference, only ‘thought’ and ‘estimated.’



		3.14.2

		3-172

		2

		Figure 3.14-1:  Unclear on the purpose of this figure.  Text indicates that these are location of wetlands loss due to urban and rural development within the coal producing regions.  It is doubtful that these are the only areas of wetland loss in these regions.  Also, wouldn’t a figure depicting the wetland losses from mining in the coal producing regions be more appropriate? Figure itself is hard to read (blurry).

		USEPA  Yes

		Agree; should place figure on single page in landscape and better label,.  



		3.13.3

		172

		6

		Add underground mining and planned subsidence to the list of created wetlands

		Yes

		Add



		3.14.3

		3-173

		15

		I suggest, “by coal producing regions covered in this report,” be added to the end of that sentence.

		Yes

		Add



		3.14.3.1

		3-173

		26

		It should be noted here, while not protected under the CWA, that other protections exist for Isolated wetlands in the Appalachian Region.  Including 401 protections and Virginia-specific regulations.

		StVA  No

		Beyond the scope



		3.14.3.1

		173

		27-31

		This paragraph is confusing to read consider revising: “The majority of the true or non-open water wetlands present in this region are forested wetlands”

		Yes

		Adopt



		3.14.3.2

		174

		12-15

		Same as previous comment

		Yes

		Adopt



		3.14.3.4

		175

		4

		This species is currently listed as threatened in northern parts of its range but the range-wide listing was not implemented due to the conservation agreements with coal industry and the SMCRA RAs in the southern portion of the species range.





		No

		Current reference is sufficient



		3.14.3.5

		3-175

		14

		The last part of this line should read, “…by glaciers and which support…”

		Yes

		Adopt



		Figure 3.14

		

		

		Rather than points to illustrate selective areas of loss how about graduated fills for all states on % wetland loss? This figure also needs to cite a source and time span covered

		No

		Beyond the Scope



		3.14.3.6

		3-175

		38

		This is the first section in all that I’ve read to mention any state other than Alaska in the Northwest Coal-Bearing Area.  See my other reviews (sections 3.12 and 3.13) about the need to add the state of Washington and perhaps Oregon to the discussions of this area in those sections too. Section states that the “wetlands in each state are discussed individually” but only Alaska wetlands are discussed in the follow on text.

		Yes and No.

		Add info on WA not on OR.



		Table 3.14-2

		176

		

		Restate the source somewhere on the table

		Yes

		Add information



		3.14

		3-176

		27-end of document

		Recommend graphic showing different types of wetlands in each coal bearing region to support Table 3.14-2.

		USEPA  Yes

		Graphics would improve presentation.
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		Contact Information



		Name

		Reconciled



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		3.15

		

		

		Page numbering in this section is incorrect.  You have page 3-2 through 3-6 and then instead of going to pg. 3-7, the numbering system starts over again with pg. 3-1.  Please correct.  (Coker) 

		Yes

		



		3.15

		

		

		There are few national parks in WV or the Appalachian region that are within the coal region.  Mining is prohibited in the National Rivers within the park system. Those rivers had historical mining and that history is part of the popularity of the areas.  (West Virginia)

		No

		Commenter’s observation with no direction on how commenter wants this information included.



		3.15.0

		3-2

		1-3

		Misleading opening statement.  Replace: “This section provides an overview of the capacity, demand, quality of experience, and economic contributions of existing and proposed recreational facilities in the coal field regions.”  (Hartos)

		Yes

		



		3.15.0

		3-2

		23

		“National Parks Service (NPS)”  Delete the “s”   (Charles Gault)

		Yes

		



		3.15.0

		3-2

		17-23

		Generic information on all NPS resources in the U.S. is not relevant to this EIS and should be removed.  (Hartos)

		No

		Commenter is technically correct but information doesn’t adversely impact the document.



		3.15.0

		3-3

		

		Table 3.15-1 is generic and not relevant to coal field.  Remove

		No

		Commenter is technically correct but information doesn’t adversely impact the document.



		3.15.0

		3-3

		

		While Table 3.15-2 is State specific it certainly does not characterize the visits to U.S. National Parks in the coal fields. Remove. Maryland is also missing from the table.  (Hartos)

		Yes

		Contractor is not asked to remove the table but is asked to add Maryland data to the table.  Make sure states listed here comport with states listed in subsection 3.0.2. 



		3.15.0

		3-5

		

		Table 3.15-3 – Information not specific to the coal fields.  Remove especially in light of statement on page 3.4: “Tourism revenue information was not available by county or as a subgroup of any state; therefore, the specific significance of tourism to the study area cannot be quantified.” Maryland is also missing from the table.  (Hartos)

		Yes

		Contractor is not asked to remove the table but is asked to add Maryland data to the table. Make sure states listed here comport with states listed in subsection 3.0.2.



		3.15.0

		3-6

		

		Table 3.15-4 is generic and not specific to the coal fields remove.  Maryland is also missing from the table.  (Hartos)

		Yes

		Contractor is not asked to remove the table but is asked to add Maryland data to the table. Make sure states listed here comport with states listed in subsection 3.0.2.



		3.15.1

		3-1

		5-7

		Remove sentence assuming Table 3.15-3 is removed as discussed above.   (Hartos) 

		No

		



		3.15.1

		3-2

		

		Figure 3.15-1  Add all National forests (Allegheny, Monongahela…) to the map  (Hartos)

		Yes

		Add National Forests to map and associated tables



		3.15.1

		3-3

		

		Table 3.15-5 Add  National Forests to listing.  (Hartos)

		Yes

		Add National Forests to map and associated tables



		3.15.1

		3-2 thru 3-6

		

		Figure 3.15-1 and Table 3.15-6 appear to exclude Muskingum River and Lake Milton State Parks in Ohio   (Ohio)

		Yes

		Research and add as necessary



		3.15.1

		3-6

		2-3

		Remove sentence assuming Table 3.15-4 will be removed.  Retention would be misleading in that a reader could assume that all of the visitation, acreage, and revenue is directly attributed to the state parks listed in Table 3.15-6.  Not so.  (Hartos)

		No

		



		3.15.1

		3-7

		3-12

		Table 3.15-7 is generic and not specific to the coal fields. In consequence, the lines of text identified should be modified to reflect qualitative opposed to a quantitative discussion.  In addition, this data does not appear credible !!   (Hartos)

		No

		



		3.15.1

		3-7

		6

		For consistency throughout the document, spell out “%”  (Pacula)

		No

		Addressed in previous comment



		3.15.1

		3-8

		

		Figure 3.15-2 is graphical depiction of Table 3.15-7 and should be removed.  (Hartos)

		No

		



		3.15.1

		3-8

		

		In Figure 3.15-2, if possible please remove the legend symbols in the states of Mississippi, N. Carolina, Massachusetts and Rhode Island as they are not in the App. Basin.  (Coker)

		Yes

		



		3.15.1.1

		3-9

		2-14

		The paragraph is generic and not germane to the coal fields, and especially the active coal mining areas, of Alabama. It needs to be revised.  Examples, the U.S. Space and Rocket Center and the Joe Wheeler State Park are outside of active coal mines and likely the coal fields.  Here’s a link to the coal fields in Alabama:  http://alabamamaps.ua.edu/contemporarymaps/alabama/physical/coalresources.jpg    (Hartos)

		Yes

		As a review, we looked at your list of State Parks identified as in the App. Basin (Table 3.15-6).  Joe Wheeler S. Park was not in that table.  Review everything in your discussions of these subsections (3.15.1.1 – 3.15.1.1.8) to make sure they comport with the various tables you have provided earlier in this subsection.  



		3.15.1.4

		3-10

		16

		Delete “unspoiled” as a modifier to forests:  with minor exceptions, Pennsylvania forests have been commercially harvested and few virgin (i.e. “unspoiled” tracts exist).  (Hartos)

		Yes

		



		3.15.1.7

		3-11

		11

		Remove the “The Greenbrier” not within the coalfields.  On the other hand the New River Gorge, the New River Gorge Bridge, and the New River as a National River should be discussed.

		Yes

		Add New River information from this comment to the list provided and verify whether the Greenbrier is in the App. Basin area as per your Figure3.15-1.  If not, please remove from list.



		3.15.1.7

		3-11

		13-14

		What pertinence does the quote from the WV Tourism Guide have and why isn’t this type of thing mentioned in other states and regions?  (West Virginia)

		Yes

		Although the statement is quite benign, it is not important to the point that coal is a part of the W. Virginia recreational resources.  Please remove the statement. 



		3.15.2

		3-15

		4

		Reference to table is incorrect (should be 3.15-10 ?)  (Utah)

		Yes

		



		3.15.2.4

		3-18

		11-12

		Although a large amount of coal deposits are in the Uinta basin, most of it is not considered mineable, and very little has been developed for mining recently.  (see 3.2.1.1)



This affected environment analysis should consist of areas that will be developed for mining.  The majority of coal mines in Utah do not lie in the Uinta or Vernal Basin.  There are many oil and gas developments in this area, but zero coal mines.  Coal mines are located within the bookcliffs which are south of the boundary for the unita basin according to the USGS.  (Utah) 

		Yes

		Contractor should resolve the comment to reflect the mining of this area of Utah 



		3.15.2.4

		3-18

		11-20

		The recreation biography for the coal resource areas of Utah is incorrectly focused and mostly deficient.  For example, the Uinta Mountains and Flaming Gorge lie significantly outside of the coal fields shown in Figure 3.15-4.  A description of the recreation associated with the Wasatch Plateau and Book Cliffs and some of the southern Utah national parks and monuments (e.g. Bryce Canyon) would be more pertinent for Utah.  



The Bureau of Land Management would be able to effectively identify the recreational resources that exist in or significantly close to Region 2 coal field areas in Utah (and also in other states like Colorado, NM, etc).  (Utah)

		Yes

		Contractor should revise the discussion to reflect the state’s input.



		3.15.2.4

		3-18

		19-20

		Recreation areas mentioned in this section should include those that are located within or near coal producing regions, not Steinaker and red fleet.  These recreation areas could be:  Green River State Park, Scofield Reservoir state park, or the San Rafael Swell.  (Utah)    

		Yes

		Please make suggested changes in parks identified.



		3.15.7

		3-44

		5

		Texas should be included in the list   (Best)

		Yes

		Contractor needs to reconcile the issue of Texas.  In Sec. 3.0.2, Texas is not identified as being in the “Other Western Interior” region list of states in study area, Yet when you look at Figure 3.15-13 and  Tables 3.15-23 and 3.15-24, Texas seems to be included in this Other Western Region.  Arkansas is in the same situation as Texas and should be reconciled as well.



		STOPPED

		3.15.2

		

		SIMILAR COMMENTS WOULD APPLY TO THE OTHER REGIONS  (Hartos)

		No

		







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		SPR Draft EIS – Section 3.16 - Visual Resources



		Contact Information



		Name

		Reconciled



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		3.16

		

		

		General Comments -

In introduction to Sec. 3-16, Contractor should inform the reader that SMCRA does not generally require any analysis of visual resources.  The only exception is the unsuitability petition process the Contractor describes in lines 8-18 on pg. 3-51.



Also, in the Introduction or as the Contractor goes through each of the regional discussions of “Visual Resource Assessment and Management,” the Contractor needs to point out whether any of the State SMCRA regulatory programs conduct any visual resource analysis (Note: Contractor did this for the State of Texas on pg. 3-56, lines 27-34 but did not seem to do this for any other state SMCRA programs).  We don’t think any of the SMCRA state programs do this under a state SMCRA requirement but some of the states, particularly those in the western US, may do this type analysis under a state NEPA law / regulation.  (Coker)  

		Yes

		



		3.16

		3-50

		28-31

		Delete the sentence:  “When visual …” This section should discuss the character of the visual resources in the coal fields.  Discussion of the impacts should be left to Chapter 4  (Hartos)

		No

		



		3.16

		3-50

		32-34

		Delete the sentence: “The aesthetic impacts of a project …” Same as previous comment. (Hartos)   

		No

		



		3.16

		3-50-51

		38

		Delete the sentence: Visual impacts …”  Same   (Hartos)

		No

		



		3.16

		3-51

		11

		The SMCRA Section numbers should be supplemented with cites to the appropriate US Code section.  The general public doesn’t know SMCRA by its original Section numbers.  Section 522 should also be referenced as 30 USC 12 72.  Insert US Code cites with SMCRA Section numbers.  (C. Gault)  

		No

		The public is no more likely to understand or to recognize US Code than they are to recognize SMCRA sections



		3.16 

		3-51

		12

		555(a)(3)(B) should be 522(a)(3)(B)  (Kirby)

		Yes

		



		3.16

		3-51

		12

		555 (a)(3)(b) should read 522 (a)(3)(b)   (Ohio)

		No

		Duplicate of comment above 



		3.16

		3-51

		12

		“ … including 555(a)(3)(B) areas that …”  The cite is wrong.  It should be “522”   (C. Gault)

		No

		Duplicate of comment above 



		3.16

		3-51

		18

		“Secretary of the OSM” should read “Director of the OSM”  (Best)

		Yes

		



		3.16

		3-51

		18

		There is no Secretary of OSM. It would be the Secretary of Interior or his designee.  (Kirby) 

		No

		Duplicative of comment above



		3.16

		3-51

		18

		Delete sentence: “On federal land …..”   (Hartos)

		No

		Not necessary to delete sentence



		3.16

		3-51

		4-7

		Delete sentence:  “Impacts on visual resources…” Save for Chapter 4.  Same  (Hartos) 

		Yes

		Delete 4-7 paragraph.  More appropriate for introduction to visual impacts analysis – Chap. IV



		3.16

		3-51

		8-18

		The point of this paragraph is unclear, but the paragraph can be salvage by inserting a lead sentence: “Several methods exist for protecting aesthetic resources from the impacts of coal mining.”   (Hartos)

		Yes

		Add recommended sentence



		3.16

		3-51

		8-9

		Assuming acceptance of the last comment, delete” There are …resources, and the.”  Start the sentence: “The National…”   (Hartos)

		No

		



		3.16

		3-51

		8

		Delete the first four words of the sentence and replace with “Some Federal agencies have .”  (Coker)

		Yes

		



		3.16

		3-52

		23

		Suggest moving Section 3.16.1.2 –pg 3.52 to pg.3.51 -19.  (Kirby)

		No

		No basis or reason for moving section is provided



		3.16

		3-53

		10

		Editorial: Revise to “determined by the”.  (Kirby)

		Yes

		



		3.16

		3-54

		25+

		Consider adding a discussion of the Cumberland Gap and  Fall Creek Falls Unsuitability  Petitions  where visual considerations played important roles    (Kirby)

		Yes

		In the Introduction to 3.16, the Contractor has a paragraph (pg. 3-51, lines 8-18) where the unsuitability process is described.  At the end of this paragraph, the Contractor should (as was done for East Lynn Lake on pg. 3-54) provide an example of where / how the unsuitability process was used to declare an area “unsuitable” when aesthetic impacts were a part of the basis for the unsuitability decision.  The Falls Creek Falls Unsuitability Petition is a good example to draw from.  The TN OSM Knoxville Field Office can be contacted to provide a copy of the decision document.  The Contractor can contact this OSM office at 865-545-4103. 



		3.16

		3-55

		10

		Should add the Bureau of Indian Affairs (BIA) to list of agencies. Are the environmental agencies the same as state SMCRA regulatory authorities?  If so, please specify or otherwise clarify who the environmental agencies are.    (Kirby)

		Yes

		



		3.16

		3-55

		15

		The proposed Red Cliff Mine is in Colorado. The EIS has been shelved.   (Kirby)  

		Yes

		Change Arizona to Colorado



		3.16

		3-59

		6-8

		Suggest adding the state SMCRA permitting process to the list of opportunities to comment on mining activities.   (Kirby)

		Yes

		



		3.16

		3-60

		27

		Add the term active to coal mines.  (Kirby) 

		Yes

		



		3.16.1.1

		3-51

		37-38

		Delete sentence: “The Appalachian Mountains …” This is common mistake.  With limited exceptions, most coal mining occurs in the Appalachian Plateau rather than the Appalachian mountains.  I suggest this replacement:  “Active coal mining in the Appalachia occur principally in the physiographic provinces characterized by steep terrain formed from a highly dissected Appalachian plateau.   (Hartos)

		Yes

		To be consistent with the other sections and subsections within this document and to address this commenter’s concern, please delete the first sentence in subsection 3.16.1.1.



		3.16.1.1

		3-51

		38

		Delete sentence: “The Appalachian Basin…” not needed  (Hartos) 

		No

		



		3.16.1.1

		3-52

		8-22

		Recommend deleting these two paragraphs.  As written, they provide little or no description of the visual resources present within the existing / affected environment.  (Coker)

		Yes

		



		3.16.1.1

		3-52

		10

		Insert: “cold broadleaf deciduous” before forest   (Hartos)

		No

		Comment is no longer needed as OSM is recommending in the subsection 3.16.1.1, pg. 3-52, line 8-22 comment above that the text referenced in this comment be deleted



		3.16.1

		3-52

		10

		Delete the text after the word: “forest”.  The reason:  it important to establish the current context of visual resources as cold broadleaf forests.  It is not important to characterize what historically may or may not have been forest.   (Hartos)

		No

		“



		3.16.1

		3-52

		10-12

		Delete the sentence starting with:  “These rich deciduous ….”  First, this section should simply characterize the visual resources of the region. Second, this statement is not accurate and is not supported.   (Hartos)

		No

		“



		3.16.1

		3-52

		1-2

		Delete sentence: “The rugged terrain…”  Assuming acceptance of the comment above.   (Hartos)

		No

		“



		3.16.1

		3-52

		12-14

		Delete the two sentences beginning with:  “The rugged terrain …” Again, the passage is losing focus on the purpose of this section.   (Hartos)

		No

		“



		3.16.1

		3-52

		17-22

		Delete this entire paragraph.  Not germane to this section.

		No

		“



		3.16.1

		3-52

		2-7

		Delete two sentences, starting with: “Settlement patterns…”  The text is wandering off the mark of this section. Secondly, while the land use described is accurate for central Appalachia.  This characterization is less accurate for southern and northern Appalachia. (Hartos)  

		No

		Leave text as currently written.  Arguably, these two sentences could be said to indirectly help characterize the visual resources by defining where the influences associated with human habitation of the area have most influenced the aesthetic environment.  



		3.16.1

		3-52

		9

		Delete “ecoregion”   (Hartos)

		No

		Comment is no longer needed as OSM is recommending in the subsection 3.16.1.1, pg. 3-52, line 8-22 comment above that the text referenced in this comment be deleted



		3.16.1.1

		

		

		GENERAL COMMENT:  This section needs work!  The authors have missed the opportunity to discuss the basis of the issues in Appalachia (i.e. active large scale area mines, contiguous  tracts of grass land that has replaced forests, valley’s that have been replaced with excess spoil and coal refuse, sediment and iron laden streams, a topography that has been altered,.  The authors need to discuss the context of the existing environment.  Mining has and is occurring Appalachia.  In some cases, especially pre-SMCRA scars were left on the landscape.  The authors need to discuss reclamation:  the success and failures of SMCRA.  The authors need to discuss other existing human activities (industry, brownfields. Vibrant and dying towns….)   All these are part of the existing environment.  Maps, pictures, statistics would be helpful.  Finally, there is a lack of discussion of outstanding visual resources within Appalachia.  We have great features like waterfalls, vistas, gorges, lakes, rivers that should be discussed as well.  The section 3-15 Recreation touches upon some of these outstanding features.  (Hartos) 

		Yes

		The author has really provided very little description of the existing / affected environment for this topic – visual resources.  Please provide additional description of these existing visual resource, the extent to which pre-law / pre-SMCRA mining has affected the existing visual resource environment, the arguably temporal affect that mining since the advent of SMCRA (Aug. 1977) has had on the existing environment, etc.  



		3.16.1.2

		3-52, 3-53

		23-39, 1-36

		This section should be moved from where it is in the Appalachian section to the preceding subsection (not numbered explicitly) under 3.16.  It is pertinent to many of the coal basins, not just the Appalachian section.  (Utah)

		Yes

		The commenter is correct.  The description of the BLM (VRM) system and the USACE (VRAP) system should be moved to the Introductory 3.16.subsection discussion.  Then all that is to be addressed under the Appalachian Basin subsection is the extent to which the BLM and USACE systems are expected to be applied to the affected environment in Appalachia. 



		3.16.1.2

		3-52-53

		23-28

		Move the essence of this section to a region where BLM has a considerable presence.  The BLM lands are very limited in the Appalachian region.  (Hartos)  

		No

		The disposition of 3.16.1.2, pg.353 & 3-53 above addresses this comment 



		3.16.1.2

		3-53

		1-24

		Delete the entire discussion of the East Lynn Lake project.  This discussion is not germane.  (Hartos)  

		No

		Although it may have limited value in this subsection, it does show the reader an example of Federal Lands projects and how visual resources may be evaluated under the existing regulatory programs.



		3.1.6.1.2

		3-53

		37-39

		Revise these two sentences to also indicate that State SMCRA regulatory programs don’t typically require visual resource assessment.  Also, change the last sentence to remove the words “have often not been” and replace with “may not have been.”  (Coker)   

		Yes

		



		3.16.1.2

		3-53

		37-39

		Delete this paragraph.  The purpose of this is to characterize the existing environment not to render an opinion.  (Hartos) 

		No

		Not necessary as above comment addresses the commenter’s concern. 



		3.16.1.2

		3-54

		2 - 6

		There needs to be a better description of what the project is.  If it is underground mining, that needs to be stated.   Insert a description of the project.  (C. Gault)

		Yes

		Please indicate that the E. Lynn Lake Project is a proposal to access Federal coal reserves through use of an existing underground mine located on nearby private property.   



		3.16.2.1

		3-54, 3-55

		27-39; 1-4

		Some explanation is needed to explain how the resources listed in this section are or contain visual resources.  (Utah)

		Yes

		In lines 33-39 on pg. 3-54 and 1-4 on pg. 3-55, the Contractor needs to clarify how the resources identified may be considered visual resources or how they may have affected existing visual resources (e.g. is the author saying that while the identified national parks may be considered existing visual resources, the identified ski resorts have impacted the existing visual resources in this area?).  Also, is the author saying that agricultural and mining activities and the communities that have grown up in this area in support of these activities has impacted the visual resources in this area or what?  In other words, please clarify the point or connection that is being made between the last two paragraphs of 3.16.2.1 and existing visual resources in this area. 



		3.16.2.2

		3-55

		18

		A description of the type and extent of mining needs to be made.   (C. Gault)  

		Yes

		The type mining proposed and the extent of the mining proposed for the Red Cliff Mine needs to be briefly described



		3.16.2.2

		3-55

		6-40

		This explanation of how visual resources are analyzed is good.  It might be helpful to reference section 3.16.1.2, since the Colorado Plateau has so much BLM and Forest Service land.  (Utah)

		No

		Not necessary



		3.16.7

		3-60

		35

		OSM does not do reclamation activities in any of the states.  All activities are conducted under approved State programs.  BLM controls coal (no surface ownership) in Oklahoma and OSM produces mine plan decision documents for the permitted areas.  (Best)

		Yes

		Contractor needs to delete or clarify this statement.







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		SPR Draft EIS – Section 3.17 - Utilities and Infrastructure



		Contact Information



		Name

		Reconciled



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		Overall

		

		

		I would recommend looking at all EIS sections for consistency with “%” since it was mixed throughout all sections I reviewed.    (Pacula)

		Yes

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		Table 3.17-19

		3-92

		Within table

		Need wastewater treatment data   (Pacula)

		No

		As best as reviewer can tell, this information is in the draft EIS.



		Table 3.17-9

		3-79

		Within table

		Editorial: Insert “(“ before De Soto  (Pacula)

		Yes

		



		3.17

		3-17

		n/a

		Table 3.17-3: lists Scott Co, but not Wise nor Lee  (Virginia)

		Yes

		Please provide data for these coal producing counties of Virginia.



		3.17.1

		3-65

		8

		For consistency throughout the document, spell out “%”  (Pacula)

		No 

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		3.17.1.1

		3-61

		28

		Sentence appears to end prematurely.  The last phrase dangles.   (Best)

		Yes

		



		3.17.1.1

		3-62

		11

		Include: However, facilities are set up for one way movement of coal. Coal is loaded and shipped out, but tipples cannot unload rail cars. (Virginia)

		No

		This information does not integrate into the text of this discussion and is not necessary for this document.



		3.17.3

		

		

		General – perform a global replacement to correct “Colorado Plateau Basin” to read “Colorado Plateau Coal Region”  (Utah)

		No

		



		3.17.1.3

		3-65

		

		There are no Interstates in coalfields of VA  (Virginia)

		No

		The Contractor is not stating in this section that interstates were present in VA



		3.17.4

Gulf Coast Basin

		3-76

		Table 3.17-7

		The total short tons of coal for Texas listed in this table is discrepant with the value presented in sub-section 3.1.   (Texas)

		No

		Couldn’t find in section 3.1, where the commenter was referring to. 



		3.17.3.1

		3-77, 3-78

		10

		This is an good table, but you need to include source (Table 3.17-5).  (Utah)

		Yes

		The source of this table 3.17-5 should be identified.



		3.17.2.1.3

		3-71

		36-39

		Seven western counties … The seven counties … add U.S. Route 460.  (Virginia)

		Yes

		Please make the commenter’s suggested changes



		3.17.2.1.3

		3-73

		37

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.17.2.1.3

		3-74

		15

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-74

		3

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-74

		40

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-75

		34

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-75

		37

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-76

		6

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.2.1.3

		3-76

		9

		For consistency throughout the document, spell out “%”(Pacula)

		“

		“



		3.17.4.1.1

Rail Requirements

		3-77

		13,

14

		This sentence should reflect that all coal shipped by rail in Texas terminates in Texas.    (Texas)

		No

		Not germane to the point being made by the Contractor.



		3.17.4.2

Gulf Coast Basin Utilities

		3-79

		Table 3.17-9

		It is unclear the reason only three Texas counties were chosen to characterize the origin of coal in this state. (Texas)  

		Yes

		If there are additional coal producing counties in Texas, they should be added to this table.



		3.17.3.1.3

		3-75

		11

		I-40 should be U.S. 40  (Best) 

		Yes

		I-40 should be I-70



		3.17.3.1.3

		3-75

		30

		“XX” needs to be replaced with a route number.  (Pacula)

		Yes

		



		3.17.3.1.3

		3-79

		21

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.17.3.1.3

		3-75

		36-40

		A new mine (Coal Hollow) is being permitted in Kane County to the south, and will rely on road transport.  (Utah)

		Yes

		The addition of this new mine should be incorporated into the various subsection discussions of Chapter III relevant to the State of Utah.



		3.17.4.1.3

Roadway Requirements

		3-77,

3-78

		

		The discussion in this sub-section implies that truck haulage of coal/lignite in Texas occurs on public highways.  All truck haulage of lignite in Texas is off-road and does not affect public highways.   (Texas)

		Yes

		Perhaps a statement indicating that the State of Texas has indicated that no coal haulage occurs on public roadways in Texas would be an appropriate introductory statement to the discussion of highways in Texas. 



		3.17.4.1.3

		3-78

		19

		Sentence needs another word, such as around, across or in.   (Best)

		Yes

		



		3.17.4.1.3

		3-78

		33

		Texas Route 21   (Best)

		Yes

		Replace the XX with the appropriate highway number



		3.17.4.1.3

		3-78

		34

		lands should be “lanes”   (Best)

		Yes

		



		3.17.4.1.3

		3-78

		19

		Insert “in” after scattered  (Pacula)

		No

		Duplicative – addressed in previous identical comment. 



		3.17.4.1.3

		3-78

		33

		“XX” needs to be replaced with a route number. (Pacula) 

		No

		Duplicative – addressed in previous identical comment



		3.17.6.1.1

		3-88

		17

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.17.5.1.3

		3-81

		31

		This section refers to Indiana’s eight coal producing counties.  The section lists seven counties.  Coal was produced from 9 Indiana counties in 2009.  Coal has been produced from 17 Indiana counties over the past couple decades.  (Indiana)

		Yes

		Please correct your reference to coal producing counties in Indiana to reflect the most current data (i.e. 2009 and 9 coal producing counties)



		3.17.5.1.3

		3-85

		40

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.17.5.1.3

		3-85

		9

		For consistency throughout the document, spell out “%”  (Pacula)

		No

		Addressed by universal comment submitted under 3.11.6 – Pg. 3-12 – Line 11.



		3.17.5.1.3

		3-86

		9

		For consistency throughout the document, spell out “%”  (Pacula)

		“

		“



		3.17.8.1.1

		3-89

		5

		“Basin, serves and a major” should read “Basin serves as a major”   (Best)

		Yes

		







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		3.20 Occupational/Health and Safety



		Contact Information



		Name

		Combined



		Telephone Number

		



		Email 

		







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		Proposed Disposition



		3.20

		3-115

		23

		“Production was can be associated”  Explanation: “was” refers to past tense and certain conditions of that past that should be stated.  What is the present impact of “residential proximity to heavy coal production” on human health?

		StUT

		Production IS associated…



		3.20.1

		3-117

		19

		explosions (plural)

		StUT

		OK



		3.20.4

		3-118

		13

		“blasting, drilling, cutting, loading, hauling and transporting coal”  (Add loading and hauling if you want to be more specific)

		StUT

		NO, “transporting”  is OK



		3.20.4

		3-118

		14

		“More dust is generated with mechanized mining than with manual methods, and sSome”   Explanation:  Nearly all modern mining methods are mechanized.  

		StUT

		OK



		3.20.4

		3-118

		22

		“Coal mine dust causes can cause”    Explanation:  If it’s not inhaled, it won’t cause a problem.

		StUT

		OK



		3.20.4

		3-118

		25

		“There are can be some rheumatoid-like reactions with exposure to coal mine dust as well”  

		StUT

		Some rheumatoid-like reactions have been observed after exposure to coal mine dust.



		3.20.5

		3-118

		28

		Incomplete sentence.  Finish with “encounter” ? 

		StUT

		Breathe 



		3.20

		3-119

		23-32

		Are all of these findings associated with the same source (Hendryx and Abern, 2008)?  I assume so, but don’t know for sure.  The way it is written, it could be understood to reference just the last sentence of the paragraph.  Consider placing the reference after the period.

		StUT

		Citation problem; need consistent application of citations



		3.20

		3-119

		33-36

		This paragraph shouldn’t need a reference as it is.  Stating in a sentence that this section draws on a particular reference would be more correct.

		StUT

		OK



		3.20.1

		3-121

		16

		Needs a citation to 30 CFR for the regulations

		CG SOL

		OK



		3.20

		3-121

		L 17-22

		Where are Chapter I, Chapter O, and Subchapter I – are these part of the 30 part 75 regulations, the Act or where are they located?  

		KJ

		



		3.20.2

		3-121

		L-24-25

		Actually OSHA does have jurisdiction on some preparation plants, so this technically is incorrect.

		KJ

		OK



		3.20.3

		3-121

		

		It might be wise to mention that NIOSH didn’t enter into the mine health business until the BoM was abolished in 1995 & most of their duties for research were given to NIOSH & parts of the USGS.

		KJ

		NO



		3.20.4

		3-122

		title

		“Typical Health and Safety Effects for Mining”  Not sure I understand this.  Are these the results OF mining, rather than FOR mining?

		KJ

		OK



		3.20.4

		3-122

		3

		The term “physical hazards” infers much more than health hazards of noise, vibration, heat, etc.   Consider replacing with “physical health hazards”.  Otherwise, rock falls, moving equipment, and other “physical hazards” might be inferred.

		StUT

		Safety Hazards



		3.20.5

		3-118

		28

		Airborne dust that miners breathe.

		StUT

		OK



		3.20.5

		3-123

		L-1-11































l-29

		“silica can cause silicosis, a typical pneumoconiosis that develops…”     My understanding of these two diseases are the source materials differ, thus the names are different.  Silicosis is from mining of silica (sand or quartz rock), however pneumoconiosis is strictly from coal, thus  less technical name black lung.  I don’t think the terms are interchangeable.



From emedicine “Silicosis, asbestosis, and coal-workers' pneumoconiosis (CWP) all belong to a group called pneumoconioses. The exact translation of this word is lung dust.”



“In 2001, the number approached 3,000 units.”   I’m pretty sure MSHA tracks the number of pieces in each mine, so this number, nearly 10 years old now, is really outdated.  

		KJ

		



		3.20.6

		3-123

		L 33-34

		“The most important naturally occurring gases

34 are methane and hydrogen sulphide in coal mines.”   I would argue with this general statement, particularly having worked ventilation in the western mines, the presence of H2S.  There is only one mine in the western region that I know of that ever produced H2S.  Outside of the presence of CH4, I would agree the other most prevalent gas is CO – from combustion & decomposition – PARTICULARLY from sealed areas (called Black Damp in all mines).  It was also found in a CO mine occurring naturally in the coal seam.

		KJ

		Should be methane and CO



		3.20.7

		3-124

		L-11























L17&18







L 17&18















		“powerful machines, fans, blasting (though rare in coal) and transportation”    You might also add “underground crushing”.





“deeper than 1,000 meters) can pose significant heat problems, with the 18 temperature of mine ribs about 40C. For surface…”  I would suggest using the English units (feet & Fahrenheit), with the metric units in parentheses as this EIS is aimed at US citizens, most of whom don’t regularly use metric.



“In the United States, this health impact would only be seen in a deep mine in Alabama, located in the

 Appalachian Basin region.”  I’m not sure of the criteria used for the basis of this statement – a combination of depth & temperature or what?  A number of UT & CO mines have historically had 2500-3000’ of cover, and generate CH4.



		KJ

		L-11  - OK

L17/18 – OK

L 17/18 2nd – OK



		3.20.8

		3-124

		L24

		‘prevalence of CWP and silicosis in Underground coal miners’  I have rarely heard of coal miners developing silicosis unless they have a very high silica content in the coal.  I know black lung (due to increased coal production on longwall operations) is indeed increasing.

		KJ

		OK



		3.20.8

		3-125

		l-8

		“CWP identified in Table 3.20-8.”  This table is actually a comparison of fatal & non-fatal injuries, rather than a differentiation of the types of illnesses.

		KJ

		OK



		3.2010

		

		General comment

		Electrical shock is a possibility both UG & surface mining.  



Drowning in UG operations (Cue Creek) by inundations. What about being crushed/run over  by large equipment.



Earthmoving hazards would also  include failures of the highwalls at either surface or UG (portal area).



You might also mention the difficulty of finding miners (esp in the east) that don’t test positive for drug use.  Use of drugs or fatigue w/ longer shifts is now a huge problem.

		KJ

		NO



		3.20.10

		3-122

		2

		The principal safety hazard underground in the falling of the face…

		StUT

		OK



		3.20.10

		3-122

		4

		The top five most common accident reported by MSHA

		StUT

		OK



		3.20.11

		3-123

		“TABLE 3.20-2”

		Captioning problems start here:  Figures 3.20-1 through 5 captioned as tables.  This results in table captions being mis-numbered, starting with table 3.20-2, which is captioned 3.20-6, and continuing through the remainder of section 3.20.    

		St NM

		OK



		

		3.127 –3.2-128



























3-130

		Figure 3.20 – 2 thru 3.20-5























L-2

		These graphs may not reproduce properly in b&w the EiS is  published in simply B&W.   Symbols should be used to assure clarity of published information in case the EIS isn’t reproduced in color..



Use “Colorado Plateau” rather than just CO in graphs.  Two lines, as w/ other regions.



|”Figure 3.20-3 indicates that highest rate of annual fatalities occurs at surface coal mines in the Northwest region, which is almost four times the rate of fatalities of any other coal mining region.”  When I look at this table, I have no idea what the basis for this comment is – there are no numbers & the color is barely above the line.  When I look at figures 3.20.22 & 23 I really see no basis for this comment – the numbers for AK & WA are significantly less than UT, W-KY & other eastern states.  



“involves the Back”  CHANGE to ‘back injuries”

		KJ

		OK



		3.20.13

		3-129

		11

		This statement as written is technically incorrect, since there are underground mines in Arizona (but they are not coal).  We suggest the addition of specifying information (coal) in this case and in a number of other such cases found in this section.  Three cases of an unknown number of cases are identified below.



Suggestion:  “There are no underground coal mines currently in production in Arizona.”

		StUT

		No underground COAL mining in Arizona 



		3.20.14

		3-131

		7

		There are no active underground coal mines in this region.

		StUT

		OK



		3.20.15

		3-132

		4

		There is no active underground coal mining in the Gulf Region.

		StUT

		OK



		3.20.24

		3-138

		6

		There are no active underground coal mines in this region.

		StUT

		OK



		3.20.15.1

		3-137

		15

		This section states “Indiana has a low number of fatal and non-fatal injuries; however, this may change in the future (Section 3.2.4.2).”  Section 3.2.4.2 appears to be titled “Region Seismicity” and appears to be specific to Alaska.  As a result, we are not certain as to this reference and we are also uncertain what this statement is based upon given the statement that the number of fatal and non-fatal injuries may change in the future.  While we do not have information as to where this statement was derived, we believe it to be one of an arbitrary nature.

		St IN

		Check for accuracy on last coal produced date in state of WA – writing talks of ‘ac tive mine’ as opposed to last date coal produced.  Should clarify..  

3-133 strike ‘may change in the future.’change seismicity to label Alaska only if accurate.





		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 




Comment Form

 



		Title of Document

		Draft Stream Protection EIS

Section 3.18



		Contact Information:  Marcelo Calle



		Name

		Dale Herbort, Foster Kirby, Becky Hatmaker, DHR VA



		

		



		Telephone Number

		303 293 5035



		Email 

		mcalle@osmre.gov







		Section

		Page #s

		Line

#s

		Comment 

		Incorporate 

(Yes/No)

		

		Proposed Disposition



		

		3.99

		29

		“Archeological and other cultural resources may date back to 1650”   should be Historical and other cultural resources.  Archeological resources date back many thousands of years.

		Y

		Y

		Apply changes per comment.



		3.18.1.2

		3.97

		

		Need to concentrate intro discussion on general archeology of Appalachian Basin

		

		Y

		



		

		3.97

		39

		The Koasati- lived      Delete hyphen

		Y

		Y

		Apply changes per comment.



		

		3.97

		8

		“located on or next to streams”  The only resource located on a stream is a bridge.  No archeological or prehistoric site is located on a stream.  Sites are located adjacent to or along streams.

		Y

		Y

		Apply changes per comment.



		

		3.95

		11+

		Add discussion of SMCRA regulations particularly 30 CFR 779.12(b), 780.31, 783.12(b), and 784.17.

		Y

		Y

		Apply changes per comment.



		

		3.94

		12

		Add historical to list of properties.



		Y

		Y

		Apply changes per comment.



		

		3.94

		21

		Replace undertaking with relationship.

		Y

		Y

		Apply changes per comment.



		

		3.93

		11

		Regulations under the  PRPA are to be developed by various Federal Agencies

		

		Y

		



		3.18.0.2

		3.93

		14

		Add the Surface Mining Control and Reclamation Act of 1977 to the list of federal regulations.

		Y

		Y

		Apply changes per comment.



		3.18.0.3

		3.93

		25

		The Section 106 process applies only to federal lands and federal coal.  Cultural resources on state and private lands are handled under approved state SMCRA programs. SMCRA requirement are similar to Section 106 requirements but don’t specifically mirror them.

		Y

		Y

		Provide clarification on this distinction.



		

		3.93

		31

		Add specific citation for National Register of Historic Places consideration at 36CFR Part 60.

		Y

		Y

		Apply changes per comment.



		

		3.92

		10

		Architectural and historic period  resources

		Y

		Y

		Apply changes per comment.



		3.18 Archeology

		3-92

		9

		Native American burial mounds is a cultural resource type, not a typical environment

		Y

		Y

		Apply changes per comment.



		

		3-92

		14

		“For the purposes of this document” should begin new paragraph on discussion of paleontology 

		Y

		Y

		Apply changes per comment.



		3.18.0.1

		3-92

		

		Need to include discussion of fossil management and protection as currently applied under Federal Land Policy and Management Act (FLPMA)

		Y

		Y

		Apply changes per comment.



		3.18

		3-92

		19, 20

		Delete end sentence.  Line 15 covers fossils.

		AR (BH)

		Y

		Last sentence is unnecessary. Delete.



		3.18.0.1

		3-92

		22-24

		Expand to include listing of federal regulations/laws to resemble Section 3.18.0.2 description.

		AR (BH)

		Y

		Apply consistency edits per comment.



		3.18.03

		3-93

		22-30

		Sentence appears incomplete and for that reason does not make sense.  We suggest: Section 106 of the requires Federal agencies to take into account the effects of their undertakings on historic properties, and afford the another federal agency, the Advisory Council on Historic Preservation a reasonable opportunity to comment. I suggest deleting a reference to the Alabama Historical Commission.  The Advisory Council provides guidance documents under Working with Section 106 on its web site: http://www.achp.gov/aboutachp.htmlhttp://www.achp.gov/work106.html.  



		DHR VA (EE)

		Y

		Revise reference, review comment and apply as applicable.



		

		3-94

		21

		Insert “by” ----conducted “by” federal agencies

		Y

		Y

		Apply changes per comment.



		3.18.0.3

		3-94

		10-17

		This section is confusing.  I think the intent is to mention the participants in the Section 106 process, and yes, the State Historic Preservation Officer (SHPO) plays a big role.  However, The important point to make is that Section 106 is not triggered by the presence of an historic property but by the involvement of a federal agency. Section 106 is the responsibility of the federal agency, not the SHPO (and in reading this section one might get that impression). It is very important to note a process of consultation, and not just consultation with the SHPO.  The consulting parties include the SHPO, Indian tribes, local governments, and applicants for federal assistance, permits. licenses or other federal approvals.  Others with a demonstrated interest in the undertaking as well as the public must also be included.  



The role of the SHPO in this section should focus on Section 106, rather than getting into CLGs, etc.  The SHPO’s role is to advise and assist the federal agency in meeting its 106 responsibilities.   

		DHR VA (EE)

		Y

		Provide clarification addressing this comment.



		3.18.0.3

		3-94

		18

		I think some words are missing from this sentence.  It is the responsibility of the agency official to make a reasonable and good faith effort to identify Indian tribes that should be consulted in the section 106 process. Consultation with an Indian tribe must recognize the government-to government

relationship (not “undertaking” as appears in the draft) between the Federal Government and Indian tribes.  This is an affirmative responsibility and the word generally should be deleted.  The Advisory Council’s guidance entitled Consultation with Indian Tribes in the Section 106 Process: A Handbook (November 2008) provides a summary of the legal l requirements up to 2008 on pages 3-5. In addition there is the 2009 Presidential memorandum regarding tribal consultation.  And note that these requirements apply to all mining states and are not limited to those states with resident federally recognized tribes. Frequently historic properties of religious and cultural significance are located on ancestral, aboriginal, or ceded lands of Indian tribes and federal agencies need to should consider that when complying with the procedures in (36 CFR Part 800.2(c) (2)(ii)(D)).  It is a common misunderstanding is that tribal consultation is only required for undertakings on tribal lands, when, in fact, consultation is also required for undertakings that occur off tribal lands. Tribal consultation for projects off tribal lands is required because the NHPA does not restrict tribal consultation to tribal lands alone and those off tribal lands may be the ancestral homelands of an Indian tribe or tribes, and thus may contain historic properties of religious and cultural significance to them. Section 106 requires that agencies make a reasonable and good-faith effort to identify Indian tribes that may attach religious and cultural significance to historic properties that may be affected by the undertaking, even if tribes now are located a great distance away from such properties and undertakings. This is because many Indian tribes were removed from their homelands, while others traditionally moved from place to place. For this reason an Indian tribe may very well attach significance to historic properties located in an area where they may not have physically resided for many years. As an example from the east coast, the state of Virginia has at present no resident federally recognized tribes.  Nevertheless there are 16 federally recognized tribes actively consulting on undertakings on what was once their ancestral lands in Virginia. Guidance of how to identify such tribes is given in the Advisory Council’s Handbook referenced above.

 

  



		DHR VA (EE)

		Y

		Review reference, review comment and changes apply as applicable.



		3.18.5.2.2

		3-112

		

		Montana – where is the prehistoric discussion?  Lewis and Clark are not the first white explorers.  The French are stated one paragraph down to be in North Dakota by 1738.  I’m sure they moved into Montana and mapped the headwaters.  They sold it to the Americans.  Lewis and Clark diaries talk of encountering French speaking Christianized tribes such as Flathead, Kootenai and Spokane in the western mountains.  Lewis and Clark’s guide – Charbonneau – was a French Indian.  I guess the writers do not believe the French are white folk.

		

		Y

		Describe prehistoric relavence and strike ‘first white explorers”.



		3.18.2.2

		

		

		Where are individual site discussions?  If duplicative, reference them out

		

		Y

		Include a consistent format. Apply change per comment.



		3.18.5.1.2

		3-110

		

		Paleontology discussion for Montana.  Where are the dinosaurs?  The state fossil is dinosaur.  There are numerous dinosaur museums.  Jack Horner and numerous other professionals have their offices in Montana.  Big topic across northern, central and eastern Montana where the coal fields are located.

		

		Y

		Dinosaur fossils are significant to Wyoming and Montana. Include this detail in Paleontology.



		3.18.5.1.4

		3-110

		

		Wyoming –Where are the dinosaurs?  Dinosaur wars of 1900 in Worland area of WY.  There are dinosaur museums in every part of WY. What about the fish fossil deposits at Fossil Butte National Monument just north of the Kemmerer Coal Field.  Pretty scant discussions on fossils.

		

		Y

		Dinosaur fossils are significant to Wyoming and Montana. Include this detail in Paleontology.



		

		3.110

		All of section

		The discussion of the archeology of this area is sorely lacking.  More archaeological inventory and data recovery associated with coal mining has been conducted in this region than any other perhaps with the exception of the Southwest.  The discussion should acknowledge this.

		

		Y

		Provide discussion of mining as a significant source of archaeological discovery.



		3.18.1.2

		3-97

		

		There is no summary discussion of the archaeological evidence or cultural resource evidence found within the region.  This is done in some regions, and not in others.  Consistency in write-ups needed.

		AR (BH)

		Y

		Review this comment and check for con sitency.



		3.18.4.2.1

		3-110

		

		Where is the discussion for the state of Illinois – lots of well published archeology there.

		

		Y

		Include state discussion consistent with format.



		3.18.5.2.3

		3-112

		

		North Dakota Is there a historical narrative?  What about prehistory?

		

		Y

		Include state discussion consistent with format.



		3.18.5.2.4

		3-112

		

		Wyoming.  Where is either prehistory or history?  More archeological work has been conducted in the Powder River Basin of Wyoming and Montana than any other coal bearing region in the USA.  How about migration trails, westward migration.  Indian wars, etc.  German nobleman Verendrye made two expeditions of 200 wagons with supplies and 600 retainers crossing Wyoming, Montana and up into Canada in the 1780s.  Guess the Germans aren’t white either.

		

		Y

		Include state discussion consistent with format.



		3.18.7.2

		3-115

		

		There are no state discussions for the western Interior region on prehistory/history.  If discussed elsewhere, reference it out.

		

		Y

		Include state discussion consistent with format.



		

		

		

		I really get the feeling that the writers just got tuckered out when they got to the Great Plains-Rocky Mountain region and western Interior region.  It really shows in their lack of adherence to their format and the lack of research done even at the slightest cursory level.

		

		Y

		Verify format is consistent.



		3.18

		3-92

		3

		Historic and cultural resources are often used interchangeably.  However, this sentence appears to make a distinction between “historic” and “archaeological” resources when in fact historic resources (or cultural ) resources is a broad category that includes archaeological sites, both historic and prehistoric.  The term “cultural resources” is not defined in NEPA, or any other federal law.  It may be broadly interpreted to refer to culturally valued aspects historic properties, other culturally valued pieces of real property, cultural use of the biophysical environment, and such "intangible" sociocultural attributes as social cohesion, social institutions, lifeways, religious practices, and other cultural institutions(NPI Tools for CRM. http://www.npi.org/NEPA/whatare.html).  The term “historic property” does have a legal definition.  The regulations implementing Section 106 of the National Historic Preservation Act at 36 CFR Part 800.16(l)(1), define historic property as follows: Historic property means any prehistoric or historic district, site, building, structure, or object included in, or eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the Interior. This term includes artifacts, records, and remains that are related to and located within such properties. The term includes properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian organization and that meet the National Register criteria.  It would helpful to mention landscapes, both ethnographic and historical, including battlefields.

		DHR VA (EE)

		Y

		Review reference, review comment and changes apply as applicable.



		

		3.103

		9 

		In general there are numerous identified and potential TCP in the western region because of the large native American population and their deep religious and cultural history.



See previous TCP discussions. Perhaps provide an example(s) of a known TCP such a New Echota in Georgia



See previsions TCP discussions.  An example of a TCP in this region is Devil’s Tower, Wyoming



Discussion needs to expand on detail of Section 106 regulations



Also needs to expand discussion of TCP as site type, adding that TCPs are more recognized in western states due to the presence of Indian Tribes and reservations -  Section 106 requires consultation with the Tribes to specifically identify TCPs and sacred properties



		TCP

		Y

		Review reference, review comment and changes apply as applicable regarding TCP details.



		3.18.1.2

		3-97

		22-27

		No need for TCP discussion as it is already on 3-94 in Section 106 discussion.  Do not need to repeat it in each regional introduction 

		

		Y

		Edit content to reduce redundant duplication of material.



		3.18.1.2

		3-97ff 

		

		The summary statements on archaeology are really not helpful.  A more regional approach to prehistory would make more sense. We agree that discussing expected TCP resources in each state is not feasible.  (p. 3-105)   And yes, historic archaeological resources reflect the state’s history.  Does this meed to be repeated each time?

		DHR VA (EE)

		Y

		Edit content to reduce redundant duplication of material.



		3.18.03

		3-94

		22

		Very good to mention TCPs, but it would make more sense to include this with the earlier discussion of cultural resources in the introductory paragraph of 3.18, p. 2-92.

		DHR VA (EE)

		N

		This comment has been addressed.



		3.18.1.2

		3-97

		12-22

		The entire discussion on TCP’s should be moved to/incorporated with the TCP discussion under 3.18.0.3.  This is true for the other regions where the same discussion is inserted;    Colorado Plateau, Gulf Region, Illinois Basin, and Northern Rockies & Great Plains.

		AR (BH)

		N

		This comment has been addressed.



		

		3-102

		3

		Discussion of TCP as a site type is already done in 3.18.0.1 No need to reiterate it verbatim here.

		

		N

		This comment has been addressed.



		

		3.102

		22

		May want to note Dinosaur National Monument as an important paleontological site with public interpretation.   

		N

		N

		There is no mining in National Monuments. This information is not necessary.



		3.18

		3-92

		12

		Recommend adding to surrounding communities, including Native American communities. Moreover we suggest adding The remnants of historic mining activity may themselves be historic properties.  As stated in the National Register Bulletin 42, Guidelines for Identifying, Evaluating, and Registering Historic Mining Properties The physical remains of mines may include standing buildings, structures, and other architectural remains; machinery; archeological remains; and landscape features such as mine waste rock dumps, mill tailings, water delivery systems, open pits, and roads. Archeological remains, which may be the most abundant, typically include prospects, privy pits, wells, cellar holes, building foundations and platforms, dugouts, domestic and industrial trash dumps, isolated artifacts, collapsed headframes, machine pads and platforms, depressions, roads, ditches, pathways, and bulldozer cuts.(National Register Bulletin 42. Guidelines for Identifying, Evaluating, and Registering Historic Mining Properties).

		DHR VA (EE)

		N

		This discussion is adequately described for the intent of this EIS.



		

		3-94

		

		Need New Heading – Federal Agency Regulations

		

		N

		Editorial change is not necessary.



		

		3-94

		32

		BLM regulations should not be part of 3.18.03 discussion but put into new federal agency regulations

		

		N

		This section is under the title Federal Laws and Regulations.



		

		3-94

		

		Agency regulations should include SMCRA/OSM regulations specifically noting that SMCRA requires that State Programs are to be no less effective than Federal rules and regulations

		

		N

		This comment has been addressed.



		3.18.0.3

		3-94

		21

		Add “by” –“conducted by federal agencies…”

		AR (BH)

		N

		This comment has been addressed.



		General Comment

		

		

		Be consistent with writing of CFR cites.

		AR (BH)

		N

		This comment will be addressed.



		3.18.1.2.5

		3-100

		37-38

		Expand the Tennessee “Architectural Resources” section.

		AR (BH)

		N

		This level of detail is not significant to the scope of this EIS.



		3.18.1.2.6

		3-101

		14-15

		Expand the Virginia “Architectural Resources” section.

		AR (BH)

		N

		This level of detail is not significant to the scope of this EIS.



		

		

		

		General  Comment:  Regional discussions with general paleontology for each state is generally pretty good and consistent in format  There are some exceptions which will be discussed in order of occurrence

		

		N

		No change needed.



		

		

		

		General Comment:  Regional discussions on archeology is absent in some regions, very good synthesis in others.  Format is inconsistent between regions.

		

		N

		No change needed.



		General Comment

		

		

		Descriptions of resources given to certain regions and states within regions are too variable.  Little information is given to some while others are very descriptive/informative. 

		AR (BH)

		N

		This comment has been addressed.



		3.18.1.1.7

		3-96

		33-36

		Expand paleontology description to be consistent with other states within the Appalachian Basin.

		AR (BH)

		N

		This comment has been addressed.







Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office. 
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Whole   

Once again, and even worse than Chapter 2, WV has not had 
time to adequately review the voluminous chapter 3 with any 
thoughtful efficiency.  Even with the “quick read” given to the 
document It was also evident that OSM and its contractors 
also did not have adequate time to prepare the document with 
omissions and inconsistencies too numerous to mention.  
However, some of them are documented later. 

WV  

General 
Comments 

  

Utah Division of Oil, Gas, and Mining (UDOGM) has some 
significant concerns with the scope of this EIS as it pertains to 
Utah coal fields.  These concerns are here explained and 
simple suggestions are made which should be relatively easy 
to implement in the EIS. 
 
First, UDOGM recently issued a SMCRA permit for a proposed 
surface mine in an area of southern Utah (Kane County) 
where production is expected to begin within a few months.  
UDOG believes that Kane County should be considered within 
the scope of this EIS because the future surface coal mine will 
be directly affected by any proposed stream protection rules.  
It is noted that two Montana counties with future coal mines 
are also being addressed within the scope of this EIS (3.0.2, 
page 3-4, lines 4-5).   
 
Second, after OSM-approved UDOGM consultation with a coal 
expert from the Utah Geological Survey (a state sister 
agency), UDOGM believes that the Utah’s active coal mines 
and coal reserves should be analyzed separately from those of 
Colorado for reasons discussed in UDOGM’s comments.  The 
“Uinta Basin” section (3.2…..) does not adequately (or 

UT 

https://fs.ogm.utah.gov/PUB/MIN
ES/Coal_Related/MAPS/pubrec
map.pdf Significant Federal coal 
reserves in the western states, 
including Utah (%)  (UGS)    
 
The BLM would be a good 
cooperating agency to involve, 
especially for the Mineral 
Resources sections of both 
Chapters 4 and 3. 
 

https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf
https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf
https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf
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accurately) describe Utah coal geology, and subsequent 
sections evaluating other resources using (loosely) this 
geographical area are unrepresentative of Utah’s “affected 
environment.”  
 
UDOGM proposes a simple way for the contractor to 
effectively evaluate both of these important coal bearing areas 
of Utah.   With SMCRA permitting in mind, the general coal 
mining areas in Utah were defined and analyzed in three 
USGS water resources investigative reports that provide 
defined geographical boundaries conducive to additional 
resource analysis.  The two areas of concern are covered in 
two of these reports and a third geologic assessment report: 
 

- Hydrology of Area 56, Northern Great Plains and 
Rocky Mountain Coal Provinces, Utah    
(Open-File Report 83-38) 

 
- Hydrology of Area 57, Northern Great Plains and 

Rocky Mountain Coal Provinces, Utah and Arizona   
(Open-File Report 84-068) 
 

- Geologic Assessment of Coal in the Colorado 
Plateau:  Arizona, Colorado, New Mexico, and Utah 
(Kirschbaum, Roberts, and Biewick, 2000) 

 
A third general concern is the relative lack of detail given to 
coal resources in the Colorado Plateau, so much of which are 
federally-owned, and which the federal government relies on 
for revenue.   The Bureau of Land Management would be a 
good resource to consult with about many of the resources 
evaluated in the EIS. 

General 
Comments 

  

Uniformity of structure and naming still needs work.  For 
example, some sections have a explicitly named and 
numbered “0” section (often either “Background” or 
“Introduction”), but sometimes it is unnumbered and unnamed. 
 
Additionally, subsections are sometimes named “Colorado 
Plateau”, “Colorado Plateau Region”, and “Colorado Plateau 
Basin”.  Where possible, consistency (one name) is preferable. 

UT  
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Overall   

Chapter 3 is intended to be a comprehensive document 
specific to the environmental settings of each region.  The 
Chapter is several hundred pages in length.  The schedule 
provided to the cooperating agencies in an e-mail of 
September 14 called for this chapter to be delivered on Friday, 
October 22, 2010.  This did not occur and it was not until 
nearly 4:30 p.m., Eastern Time that the cooperating agencies 
were notified of a delay and that it instead would be provided 
on Monday morning, October 25 via a Sharepoint site.  This 
notification also stated Chapter 3 would not contain the 
hydrology portion.  It is of extreme difficulty for a cooperating 
agency to review the chapter with a total systems approach 
given the fact this rulemaking is predominately hydrology 
related.   Monday morning came and went and parts of 
Chapter 3 were finally received after 3:00 p.m., Eastern Time.  
Apparently the agency had not even set up the Sharepoint site 
as yet because the e-mail indicated that due to issues setting 
up the Sharepoint site, these parts were being sent e-mail 
rather than Sharepoint.  As a result, Chapter 3 could have 
been sent in the same fashion on the preceding Friday when 
they were scheduled to be sent thus giving the cooperating 
agencies the weekend to include in their review time.  Issues 
with line numbers and pagination necessitated OSM to re-
send all six parts of Chapter 3 to the cooperating agencies.  
This occurred after 4:00 p.m., Eastern Time on Tuesday, 
October 26.  Regardless of the length of this chapter, all of the 
delays, errors, and resubmissions of information to the 
Cooperating Agencies, OSM did not provide additional time for 
review of the non-hydrology parts beyond that November 1 
deadline stated in their e-mail of October 22.  OSM has also 
stated they expect the hydrology sections to be available by 
Friday, October 29 and they previously stated in their e-mail of 
October 22 that the deadline for submission of comments on 
this portion would be forthcoming.  That also did not occur as 
scheduled and cooperating agencies were notified after 5:00 
p.m., Eastern Time on October 29 that it would be provided 
the next week.  It should also be noted Part 3.19 was received 
the afternoon of October 28 with comments required to be 

IN  
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submitted by 10:00 a.m., on November 4.  The piece meal 
processes for supplying information on the draft EIS to 
cooperating agencies continues to be flawed.  It is difficult for a 
cooperating agency to do anything more than a cursory review 
of the information given the time constraints placed upon the 
cooperating agencies.  As a result, Indiana cannot perform the 
adequate review necessary for a comprehensive document of 
this size and therefore cannot indicate agreement with its 
contents.  Moreover, the reconciliation process for Chapter 2 
was no reconciliation process at all but rather the “cooperating 
agencies” were simply informed that some comments had 
been accepted and passed along to the consultant. Much of 
the call was devoted to OSM reiterating the time pressures 
that the Federal Government has created with this process.  In 
view of the lack of adequate review and comment time and 
lack of an interactive reconciliation process, Indiana cannot 
perform a thorough review worthy of an issue of this 
importance on a document of this size.  Our comments in no 
way should be construed to infer any concurrence with the 
content of the document or policies that may result from this 
process. 
 

General 
comments  
Chapter 3 

  

The section on Minerals and Mining resources with detailed 
discussions and diagrams are quite good and should be 
instructive to those not familiar with the various mining 
methods. 
However, this chapter (700+ pages?) is not concise.  Much of 
this information could have been incorporated by reference or 
put into an appendix, especially if it  was in the MTM EIS.  You 
should draw conclusions about the data you have collected as 
well as using what is in the earlier EISs.  There needs to be 
more of a tie in between the alternatives/proposed action and 
the information in the chapter.   
 

EPA  

   

The evolution of draft Chapter 3 for the EIS is as much 

a conundrum as draft Chapter 2.  Throughout draft 

Chapter 3, OSM has apportioned detail and depth in the 

development of the sub-chapters for the Appalachian 

TX  
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Region, heavily weighting the focus and attention on 

mountain top mining.  The information for the 

remaining geographic regions and various other 

methods of coal and lignite mining qualifies as mere 

bones lacking flesh, essentially invalidating the need for 

an EIS for these other regions and mining methods.   

 

As a coordinating agency, the Surface Mining and 

Reclamation Division (SMRD) of the Railroad 

Commission of Texas (Commission) has chosen to 

participate in a process that, from the outset with the 

first coordinated conference call, seems flawed.  With a 

near impossible time schedule, our review of the 

extraordinarily voluminous Chapter 3 is rushed and 

dilute.  Coordination continues to be at a minimum in 

this process.  Based on the described schedule, review of 

the next draft chapters will be even more voluminous 

and fall on holidays. Nonetheless, the SMRD continues 

to participate at this time and offers the attached 

comments on draft Chapter 3.  Generally, the 

statements, data and assumptions provided in draft 

Chapter 3 are lacking substantiation rendering an 

educated review of the information infeasible, 

notwithstanding the impossible review schedule.  As 

with the previous chapter, draft Chapter 3 seems hastily 
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prepared, ridden with typographical and editorial errors.  

The evaluations provided in the sub-chapters appear to 

inconsistently characterize the Gulf Coast Region as (1) 

a general area where coal and lignite mining could 

potentially occur, or (2) are more specific to the counties 

where active mining presently occurs.  This 

inconsistency tends to render the generalizations less 

effective since they are not necessarily representative of 

the locale of the active mines. 

 

We look forward to getting a larger picture view of 

where OSM is going with the proposals in this draft 

document as future chapters are provided for review. 
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Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Introduction i, ii  Insert space between heading & numbers.  Change 
to  “3.1.1_Coal”  or “3.1.3_Mining” 

KJass Accept 

3.1 3-5 Figure 
3.1-1 

Why not use the actual USGS map rather than scan 
in a page from an EIA document?  It will eliminate 
text at the bottom. 

KJass-OSM Accept 

3.1.1 3-6 
to 10 

n/a No discussion of metallurgical coal versus 
steam/power generation.  Also, 3rd category: 
chemical basestock (Eastman)? 

VA Expand discussion of coal 
usage to include both 
metallurgical and other 
minor uses, including 
chemical feedstock. 

3.1 3-6 
Figure  
3.1-2 

1) Can the colors be labels showing the regions? 
2) Should symbols be better used so that B&W copies 

clearly can be read? 
3) Who/what  is Lupper 2009? No footnote to 

document source of information AND the 
name/date not coming up when google 

KJass 
Accept 1 and 2 as valid 
concerns.  Believe that “Lupper” 
should be “Luppens” , but double 
check reference. 

3.1 3-6 
Par  “In 
2008…” 

Why not use more current information – 2009 available on 
EIA site   www.eia.gov/cneaf/coal/page/acr/table1.pdf   this 
table show by state production UG & surface tonnges. 

KJass 
Agree.  Use most current data to 
extent feasible. 

3.1.1.2 
3.1.1.5 

3-7 
3-10 

 

EIA website says 488 billion short tons  DRB NOT 489 bsh 
Also, EIA says 261 bst (55.48%) estimated recoverable 
reserves NOT 263 bsh 
 
The actual EIA numbers from their current website 
(10/25/10) are shown in Figure 3.1-5, page 3-11.  The 

KJass 

Agree. 

http://www.eia.gov/cneaf/coal/page/acr/table1.pdf


Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

numbers above need to be corrected. 

3.1.1.3 3-8 19 Change “technological” to “technology”. Barcley-OSM Accept. 

3.1.1.3 3-8 25 

BLM-Utah reported a maximum depth of 2800 – 3000 ft. at the 
Utah Coal Symposium at the Western Energy Training Center, 
Helper  UT (10/27/2010.), although limited coal mining deeper 
than 3000 feet has occurred in Utah. 

UT 
Accept.  Change to reflect 
correct depths. 

3.1.1.3 3-8 30-31 
“…very thick coal bed with a shallow depth would be more 
economical to mine than a very thin shallow coal bed with a 
greater depth.” 

UT Accept. 

3.1.2 3-9 
3-14 

Last par. 
1st par 

Inconsistent use of Western U.S. vs. western U.S. 
Cap –on page 3-9. Not on page 3-14.  

KJass 
Make usage consistent. 

3.1.1.2 3-9 12-17 Additionally, environmental regulations could reduce the 
ability to mine coal in particular areas.  This does not appear 
to be addressed by this section as written.   
 
We look forward to evaluating Table 3.1-3, which currently is 
not included in the text. 

 
EPA 

Accept.  Please refer to the role 
of environmental regulations. 

3.1.1.3 3-9 18-19 

Consider both sides of technology.  Technological 
developments expand resources; restrictions limit them.  The 
development of the longwall is one obvious example of 
technology that expanded reserves dramatically in 
underground mining because it increased recovery.   
 
Suggested modification:  “Technologyical Restrictions: In 
addition, technological restrictions and developments also 
either limit or expand resource recovery, primarily in relation to 
underground mining.”  

UT  Accept. 

3.1.1.3 3-9 32-33 
“Inclusion of dilution and partings material lowers is low in 
Btus/lb and thus decreases the quality of the mined coal.” 

UT 
Accept. 

3.1.1.3 3-9 “Finally…” 
Last sentence should be modified to “…sulfur content, 
common in the east, mid-west and NW (WA & AK) coal, 
results….” 

KJass 
Accept. 

3.1.1.3 3-9  
footnote 
3 

“These include … National Forests, …”  This is unclear; coal 
mining is generally not excluded on National Forest lands. 

UT Revise text to say that coal 
mining is allowed in National 
forests if determined to be 
compatible with the management 
plan.  This usually restricts the 
mining to underground 
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operations. 

3.1.1.5 3-10 10 “the DBR DRB to measure…” UT Accept. 

3.1.2 
Types of Coal 
and Extraction 
Methods 

3-11 9 
The price per ton of sub-bituminous coal does not appear 
correct. 

TX 
Accept.  Use updated price 
values with date stamps. 

3.1.2 3-13 
Figure 
3.1-6 

Anthracite shown in legend, but not actually used in graph, 
so  need to explain why. 
Again – if printed in b&w, colors won’t show up.  Use 
symbols instead. 
 

KJass 

Accept. 

3.1 

3-14 
throu
gh 3-
59 

 

This section, 3.1, contains many inaccuracies relating to 
mining practices and departures from regulatory terminology.  
The writers seem to have little knowledge of Appalachian 
mining practices (and overall surface mining practices) and the 
Statutory and Regulatory requirements.  This should be 
rewritten by professional engineers, geologists and regulatory 
experts with a working knowledge of the subject matter.  This 
is a DOI/OSM document and in its present form suggests that 
the Department and Agency lack regulatory and mining 
knowledge.  This may also be the case for the other sections 
of the document not reviewed by this reviewer.   

Lane-OSM 

Agree.  This section should be 
carefully reviewed by ECSI and 
Morgan Worldwide to ensure 
consistency with coal mining 
industry and regulatory program 
terminology and practice. 

3.1.2 3-14 8-9 

“Of the estimated demonstrated coal reserves in the of U.S., 
approximately 68%, is are mineable by underground methods, 
while the remaining 32% are mineable by surface methods.”   
Also, “estimated demonstrated” sounds contradictory. 

UT 
Accept. 

3.1.3.1. 3-14 29-32 

Underground mining is not really an alternative 
to surface mining.  The method utilized will be 
dependent on (feet of) cover and seam 
thickness rather than ownership issues. 

KY 
Accept.  ECSI/Morgan review 
should catch these technical 
issues. 

3.1.3.1 3-14 
3rd from 
bottom 
of page 

Change “presents” to “present”. 
Barcley-OSM 

Accept 

3.1.3.1 3-15 
Figure 
3.1-8 

Again B&W won’t show difference in colors red & blue.  
Also, red & blue colors not defined – which UG, which 
surface mined? 
Also – why not use current (2009) production  numbers from 

KJass 

Agree with concern 
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EIA – /www.eia.gov/cneaf/coal/page/acr/table1.pdf 

Figure 3.1-8 3-15  
Histogram is divided by different colors representing 
“underground mining types,”  which are not indicated in legend 

Mike R OSM Duplicate 

3.1.3.1 3-15 1 
Figure 3.1-8 is supposed to show underground mining by type 
but the legend only shows one category, “Other” and does not 
tell you what types are represented by the red and blue colors. 

VA 
Duplicate 

3.1.3.1 3-15 1 Figure 3.1-8 is missing a key for what the colors mean. EPA Duplicate 

3.1.3.1 3-15 
Fig 3.1-
8 

The different types of underground mining are not, but should 
be, specified.  The legend for this bar graph (only one entry – 
orange) does not correspond to the bar colors in the graph 
(blue and red).   
Also, this figure should be updated to agree with and present 
each of the 7 coal producing regions described in this chapter.  
The graph also needs a label for the y-axis.  

UT 

Duplicate 

Figure 3.1-
8 

3-15 ------ 
The legend of the graph is incomplete and 
does not show extraction methods. 

KY Duplicate 

3.1.3.1 3-15 Fig3.1-8 
The legend in the bar graph needs to be expanded.  Only 
shows other.   Need to show the main categories as well. 

Garnett-OSM Duplicate 

3.1.3.1 3-16 
Fig 3.1-
9 

Figure title should be “Typical Cross Section”, not “Type Cross 
Section” 

UT 
Accept 

3.1.3.1 3-16 
Figure 
3.1-9 

Figure 3.1-9 is described as showing a cross section depicting 
the different types of extraction methods.  Legend is unclear 
and figure overall is not clear.   

EPA 
Duplicate 

Figure 3.1-9 3-16  Credit CONSOL Energy for drawing in header Mike R OSM Accept 

3.1.3.1 3-16 
Figure 
3.1-9 

Consol drawing, though retrieved from KY website.  Proper 
credit needed to CONSOL. 
This is obviously a scanned in document, where clarity is an 
issue (legend and inserts) blurry, illegible. 
Contact CONSOL for digital or original map for scanning.  
Also, Kewal Kohli in ARCC has a hard copy of this map if 
needed. 
 

KJass 

Accept 

3.1.3.2 3-16 6-8 
This paragraph should be moved under 3.1-10 
on page 3-17 for improved clarification. 

KY Agree.  Please move. 

3.1.3.2 3-16 Par 2 
Last word is overburden, which has not been defined. 
Change sentence to “… in excavation in to the overlying 

KJass 
Accept 

http://www.eia.gov/cneaf/coal/page/acr/table1.pdf
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strata, or overburden.” 

3.1.3.2  
ACCESS 

Start 
3-16 

Whole 
section 

This section explains a number of types of mine access 
methods, but there is no header to indicate a change to a 
new type.  Suggest simple headers be added in this section 
(example: Drift Mine, Slope Mine) to show and introduce 
next type discussion.  A prime example of confusing 
presentation is on page 3-17 where the drift mine drawing is 
directly over and not separated from the box cut discussion. 
 
Also, never head of a box cut access – it is simply faced up 
transition area from a surface mine to an underground mine 
– but it still utilizes a drift (horizontal) or slope (angled) 
access to the coal.  I don’t think this is a commonly identified 
type of access to the coal and should be removed. 
 
Finally, I don’t think each drawing in this section needs to 
include “Underground Mining Methods”.  It is in the UG 
mining method section & the drawing should make it 
obvious it is to access the UG coal. 

KJass 

Accept 

Figure 3.1-10 3-17  

Not sure what the vertically “striped” area at the outcrop 
represents—a load out?  If that is what is supposed to 
represent, suggest making it similar to line drawing for prep. 
plant or simply deleting.  Also would suggest that rail cars be 
located beside prep plant instead of looking like they are within 
the mountain. 

Mike R OSM 

Accept 

Figures 3.1-10 
& 3.1-11 

3-17, 
-18 

 

The pattern used to represent a cross-section through rock 
should be changed or oriented so that the implied “layers” run 
horizontally as would sedimentary rock.  Label cross-section 
A-A’ and put on drawing; orient direction of and label pictures 
1 and 2 on drawing 

Mike R OSM 

Accept 

3.1.3.2 3-17 
Figure 
3.1-10 

Drift drawing.  1) what are the black boxes outside the portal 
area?  2) what are the white boxes inside the mine entry? 3) 
why are the coal cars shown below the coal seam, within the 
coal?  This picture is actually is more representative of a 
hardrock stope mine where the track/haulage level is below 
the actual mining area. 

KJass 

Duplicate 

3.1.3.2 3-17 Par 1 
A box cut mine  if this must be used (see comment above 

regarding unknown term), written as “generally with a 
KJass 

Accept 
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sloping road into the box cut”.  This  should be 
changed to “generally with a road sloping down through the 
former surface mine box cut to the coal seam or after facing 
up a hillside operation to access the coal directly with a 
horizontal drift into the coal seam” 

3.1.3.2 3-17 8 Should list as temporary spoil storage area instead 
of excess spoil area 

VA Accept 

3.1.3.2 3-18 2 
Top portion of Box Cut Cross Section Figure 3.1-11 the 
drawing on the top left appears to be supported by nothing 
additional labeling recommended 

VA 
Accept 

3.1.3.2 3-18  

Box cut figure, but w/ 4 parts inside the figure – none of 
them labeled. 
 
Top – drift mines on both sides of valley.  Why is this a box 
cut? 
Left – true box cut – remnant of surface mine used to face 
up highwall of underground mine..  In this case, the road 
accessing the bottom of what was the pit is steeply sloped. 
Right – have no idea what this is supposed to be. 
Bottom – caricature of box cup opening to faced up 
underground mine.  Also, showing sloped access down to 
the coal.  Have no idea what the section line is for. 

KJass 

Accept 

3.1.3.2 3-19 
Par 1 – 
slope  

1st sentence - if it was an outcrop it would be on 
the surface.  This should read if the “…coal seam 
(not outcrop) cannot…” 
 

2nd sentence  “in order to facilitate conveyor 
haulage or other equipment (slope track hoist for 
example), and must tunnel through the rock 
[ADD overlying strata and] rock above the coal, 
or overburden, to achieve this access 

KJass 

Accept. 

3.1.3.2 3-19 
Par 1, “A 
shaft 
mine” 

This section is for shaft mines, but nowhere in the 
discussion does it explain what a shaft is or how it’s used.   
 
2nd sentence should be changed to “Once a shaft is drilled 
or constructed, an elevator arrangement is constructed 

KJass 

Accept 
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within the shaft, is used to….”    Remove, “known as a 
hoist”, as the hoist is the cable apparatus that moves up the 
cage within the shaft. 

Figure 3.1-12 
& -13 

3-19, 
-20 

 

Ditto comment on stippling above to look more like 
sedimentary rock.  Cross section of seam in these 2 drawings 
should use solid blocks of black coal to represent pillars as 
opposed to the thin lines currently shown. 

Mike R OSM 
Accept 

3.1.3.3 3-20  
1st paragraph 1st sentence: “...which are explained in detail 
below.” 

UT 
Accept 

3.1.3.3 3-20 
Par 2 
“R&P 
mining…” 

REPLACE “place to support the mine roof while 
coal is extracted” WITH “support the overlying 
strata and main mine roof while…”  Pillars do not 
support the immediate mine roof (thus the 
requirement for supplement roof control during 
mining activities). 

KJass 

Accept 

3.1.3.3 3-20  
Par 2 
“R&P 
mining…” 

“…grid-like pattern (INSERT:  see figure 3.1-9) 
in a panel of coal..”   
 
REMOVE: “which can be more than 400 feet 
wide and half a mile long” as this is a generalized 
comment that isn’t necessarily correct in the 
western mines. 
 
?????? Jeff – coal pillars are generally “20 to 90” 
feet wide – this is not completely true with the 
minimum pillar width – this may be true in the 
east for RETREAT mining only but it is NEVER 
allowed in the west.  In addition,  the maximum 
size of pillars in the west may be up to 200’ 
(these per MSHA, Dist 9 Vent).  Also there is no 
average or maximum length it depends on the 
coal strength  & overburden material analysis– 

KJass 

Accept.  Please have 
ECSI/Morgan review for 
consistency with mining industry 
practice. 
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though that is also limited by MSHA regs that 
require a maximum distance between mandoor 
access through cross cuts at 300’ or 600’ 
depending on coal height. 
 
“entries average 20 to 30 feet wide” is an 
incorrect statement.  MSHA regulations specify 
the maximum entry width in an underground coal 
mine is 20’ (16’ on a curve). 
 

3.1.3.3 3-20 3rd para. 

The discussion of room-and-pillar mining type should 
mention/indicate the general size of reserve block (“relatively 
small” is not very descriptive) that must exist to make for a 
viable mine—similar to what was provided in the longwall 
discussion (50 mT). 

Mike R OSM 

Accept 

3.1.3.3 3-20 
Par 3 
“R&P 
mines…” 

CHANGE “After a panel has been fully 
developed” TO “After the maximum extent of a 
panel has been fully developed…” 
 
“…the mining direction is usually reversed for 
retreat or secondary extraction [ADD “with the 
using the same mining equipment”].”   

KJass 

Accept 

3.1.3.3 
Start  
3-20 

 

This section 3.1.3.3 room and pillar mining should be the 
head of section which includes conventional R&P and 
continuous miner r&p.  The difference between these two 
mining types is simply the equipment used – the design is 
identical.  There for, section 3.1.3.4 (conv mng)  and 3.1.3.5 
(contin MINER) should be sections under R&P heading, not 
separate sections 
 

Sentence 1 – “conventional room and 
pillar and continuous [ADD – miner or mining 
machine] room and pillar which are explained in 

KJass 

Accept 
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detail below” 

3.1.3.5 3-21 
Heading & 
Par. 

This section should be entitled “Continuous Mining Machine 
Room & Pillar” referring to the type of mining machine used.  
Until reading this section, I had no idea what a continuous 
mining R&P method was referring to.  
 
2nd sentence “mechanically break”.  Continuous 
Mining machines cut coal with bits on a rotating 
head, not break it. 
 
3rd sentence – “ machinery works from the back 
side of the mine moving toward the 
Entrance” should be changed to “,machinery 
works from the from the most developed mining 
area back toward the surface opening or shaft.” 

KJass-OSM Accept 

3.1.5 3-21 multiple 

Suboleski, 1999b – this, as w/ earlier Luppen cite, 
is referenced a number of times, but there is no 
footnote to clearly indicate what document what the 
reference is to. 

KJass 

Double check on the reference. 

3.1.3.4 3-21 11  “Cutting of the coal allows an open face” VA Accept 

3.1.3.4 3-21 12  “coal can be blasted”, instead of rock. VA Accept UT comment below 

3.1.3.4 3-21 15 
Coal doesn’t always need to be blasted.  Clarify this:  “The cut 
coal face may be blasted if necessary to free the coal…” 

UT 
Accept and use. 

3.1.3.5 3-21 28 Need a period after surface. VA Accept 

3.1.3.6 & 
3.1.3.7 

3-22 

Par 1 
 
remainder 
 
 
 
 
 

“during the room and pillar [ADD:  advance or 
developmental] sequence” 
 
Both pillar extraction room and pillar mining and longwall 
mining ARE technically retreat mining.  As above, w/ R&P 
mining methods, both of these retreat types mining can be 
listed under a Retreat Mining heading but should not be 
separately numbered headings – simply described. 

KJass 

Accept 
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Also – in lieu of referring to R&P removal as simply retreat 
mining, perhaps it is more clearly descriptive of this activity 
to state it is doing pillar removal or  pillar extraction. 
 
In 3.1.3.6, the activity of retreat mining should be explained 
as the mining process that extracts coal from large blocks of 
the mine once access has been developed and established 
into these areas.  Thus the term retreat, extracting coal as 
the operation is backing out towards the surface. 
 

Also,  in 3.1.3.6 “ allowing the roof to collapse in a 
predictable manner” should be instead “ allowing 
the roof to collapse in the manner predicted by 
analysis of the coal and overburden material.” – 
there is a science to this. 

3.1.3.7 3-23 

1st Par 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Par 2 
 
 
Figure 
3.1-15 
 
Par 3 

“to create a panel” should be changed to “to 
create the coal panel to be mined” 
 
“... two or three parallel entries are made into the 
coal seam” CHANGE TO “two or 3 // entries are 
made on either side of the coal panel to create the 
coal face to be cut…” 
 
The widths indicated are now not the maximum 
sizes. 
 
Change to “cutting 30 to 42 inches [ADD into 
the] coal per pass”  
 
This figure is a good opportunity to label the coal face, the 
shields and the shearer. 
 
“the cutting direction is reversed and the longwall 

KJass-OSM Accept 
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miner moves in the opposite direction.” This is 
better stated here than in paragraph 2 above 
which states “working backwards towards the 
origin of the panel. This process can be stated in 
only 1 location. 
 
“As the shields advance [ADD: with the cutting 
and removal of coal], overhead stresses [ADD: 
and gravity] cause…” 
 
“Cracks resulting from the mine roof collapse do 
not generally propagate to the surface [depending 
on the mine depth and geology, but” 

3.1.3.8 3-24 24-26 

KYDNR believes attributing most surface 
subsidence to coal mining in the U.S. is 
inaccurate.  Subsidence features in Florida 
and central Kentucky, for examples, are not 
coal-related. 

KY 

Agree.  Please revise to indicate 
that coal mining subsidence is an 
issue, but there are other causes 
of surface subsidence.  See VA 
comment below. 

3.1.3.8 3-24 24 

“Most surface subsidence in the United States has been 
attributed to the underground mining of coal.”  This statement 
is not true.  Subsidence can be a result of natural karst 
processes, oil extraction, aquifer compaction, etc. 

VA 

Agree.  See comment above. 

3.1.3.7 3=24 

Par 2 -  
“Longwall 
mining 
has… 
 
 
 
 
Par 3 – 
‘Longwal 
mines 
are… 

“Longwall mining is the only [REPLACE “only” 
with “MOST”] practical method for seams of 
[ADD: LOCATED] greater than… 
 
 
“generally safer….,provide better 
subsidence control over local pillar removal,” 
 
what does this mean –should it state provide 

KJass-OSM Accept 
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better subsidence control over removal of pillars 
in pillar extraction mining?  Also – what exactly 
does subsidence have to do with the SAFETY of 
the miners in this sentence – it is a surface affect? 
 
“have lower [ADD supplemental roof] support 
requirements..” 
 
“moving equipment between panels” CHANGE 
“to moving equipment from a mined out to a new 
panel”  - this clarifies why you would move 
between panels for those that don’t know mining. 
 
NO TRUE as written:  “The equipment is also 
specific to the mine and may not be transferable 
to other sites after mining is completed”.  
CHANGE to: “The equipment is also 
DESIGNED specifically FOR the mine 
GEOLOGY and may not be transferable to other 
sites after mining is completed, HOWEVER 
COAL COMPANIES HAVE MOVED  
EQUIPMENT FROM A DEPLETED 
OPERATKION TO ANOTHER IF IT IS 
LOCATED IN THE SAME SEAM IN AN 
ADJACENT AREA WITH THE SAME 
STRESSES AND GEOLOGY. 
 
“some of the irregular areas remaining” – 
REMOVE REMAINING. 
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Some room and pillar mining is usually 
associated with longwall mining to extract coal 
reserves to form the longwall panels “ has 
essentially already stated above (page 3-23, 1st 
line on page) as “In the longwall mining method, 
two or three parallel entries are made into the coal 
seam like continuous room and pillar methods” 
 
“Many new longwall mines are operating or 
being developed in the Illinois Basin.”  Why is 
this in here, is this the only place in the US that 
there is new development? 

3.1.3.8 3-25 3 

“Two types of surface features caused by mine subsidence are 
sinkholes and troughs.”  This implies that these features are 
only caused by mining subsidence, which is not the case, as 
these are also natural features in karst landscapes.  As 
referenced in Section 3.1.3.8, page 3-24, line 24. 

VA 

See above 

3.1.3.8 3-25 6 Last word in the line should be and VA Accept 

3.1.3.8 3-25 

Figure 
3.1-16 
 
Par 1 

Reduce length of arrow between sections of drawing 
 

“into a [ADD larger] mined-out area” 
KJass-OSM Accept 

3.1.3.8 3-26 1st para. 
Should indicate that hydrologic effects and other surface 
damage has been documented beyond the angle of draw 
dependent on the site specific conditions. 

Mike R OSM 
Accept 

3.1.4 3-26 General 
This section may give the wrong impression that backstowing 
of waste underground is a common practice. 

Mike R OSM Accept.  Add qualifier in text to 
indicate this happens 
infrequently. 

3.1.4   
The underground miming waste disposal discussion here does 
not seem to recognize what you call dilution or partings. 

WV 

Add discussion of dilution as a 
result of taking rock due to 
mining equipment constraints 
and the presence of partings 
(rock inclusions) in the coal 
seams.  Have ECSI and Morgan 
review this section. 
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3.1.5 3-26 1st para. 
Some states regulate auger mining as underground mining 
and some as surface mining. 

Mike R OSM Accept.  Please add discussion 
to text indicating that different 
programs regulate these 
operations differently. 

3.1.3.8 3-26 4 

Add the following sentence: “Subsidence can also affect the 
hydrologic balance above and adjacent to mined areas by 
altering surface water and groundwater conditions.”   
In the western states, potential impacts to hydrologic features 
(like springs) from subsidence are of significant concern. 

UT 

Accept. 

3.1.4 3-26 13-17 

Sections 3.1.7.8, 3.1.7.9, 3.1.7.10 should be 
inserted here as they are closely related to, 
and a necessary artifact to, underground 
mining methods. 

KY Accept.  Please move sections. 

3.1.4 3-26 13-17 

This section on surface disposal of waste from underground 
mines is extremely cursory.  It also lacks any references to the 
fact that fills from underground operations may be similar to 
those described in the next section (on surface mining).  More 
detail and cross-references would significantly improve the 
discussion. 

EPA 
Please address through the 
changes suggested in other 
comments. 

3.1.4 3-26 13-17 

I suggest this section be titled” Coal Mine Waste” rather than 
“Underground Mine Waste Disposal” to be consistent with 
§701.5 definition.  Also the paragraph could be structured to 
be consistent with §701.5 and §816/817.81 in both language 
and content.  For example, rather than beginning the 
paragraph with “Underground mine development waste”,  it 
could  begin  with “Underground development waste” (by 
definition given in §701.5 means waste-rock mixtures of coal 
shale, claystone, siltstone, limestone, or related materials that 
are excavated, moved, and disposed of from underground 
workings in connection with underground mining activities). 

Lane 

Agree and accept changes. 

3.1.4 3-26 18 

The title of this section may lead one to believe that it 
describes disposal of wastes such as coal processing slurry 
and AMD treatment sludge or fly ash. It appears that the intent 
is to describe scalp rock and gob. This ambiguity should be 
resolved. 

VA 

Duplicate.  See response above. 

3.1.5 3-26 25-26 
It should be noted that an auger method can 
be employed instead of underground mine 

KY 
Agree.  Please revise to reflect 
comment. 
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entries when limits of surface mining are 
reached. 

3.1.5 3-21 Multiple 

As w/ the underground mining, the types of mining are limited 
but the range of equipment used doesn ‘t necessarily make 
that method new .  there are basically 3 types of surface 
mining – area, contour and MTR.  Use of exclusive dragline or 
scrapers doesn’t warrant these being separate  types of 
mining  or being a stand-alone headings – they can be listed 
under area mining under subheadings.  Same w/ Open pit 
mining – it is still a surface mine, just a pit inside a small area. 

KJass-OSM 
Disagree.  No changes 
necessary. 

3.1.5 3-26 Par 4 

Sentence 1 – REMOVE: “although surface mines 
may also employ surface-directed underground 
equipment, called augers or highwall miners, for 
secondary extraction of coal without overburden 
removal” as it is better stated in the next sentence 
discussing 2ndary mining “Secondary extraction 
associated with surface mining, collectively 
known as highwall mining [ADD: using augers or 
highwall miners], occurs after the final highwall 
limits have been reached. 

KJass-OSM Agree.  Accept changes. 

3.1.5 

3-27 
 
 
 
3-28 

4) 
 
 
 
Par  2 
 
 
 
 
 
 
 
 
 
 
 

“equipment access for removal and haulage 
[ADD: of mined coal]’ 
 
“Surface [ADD disturbance of] mines.  This will 
take into account the all types of coal mines must 
meet AOC, surface areas of UG as well as the 
surface coal mining operations. 
 
SMCRA – has this been defined yet?  Also, 
Section 701(2) should be liked w/ SMCRA or 
whatever it is cited from. 
 

KJass 

Accept. 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

Par 3 
 

“…AOC variance [ADD:  issued by the 
regulatory authority] is necessary.” 
 

3.1.5 3-27 14 

This sentence describes how topsoil is often thin within the 
“study area” and therefore can’t be stripped and segregated.  
Given that the “study area” includes many thousands of 
square miles across the country, it would help to be more 
specific about which parts of the study area this refers to. 

EPA 
Accept.  Please clarify what 
portion of the study area is being 
discussed. 

3.1.5 3-28 General 
Should mention that multiple seam mining allows blending of 
coals of differing quality so as to meet specific contractual 
demand for particular coal end use. 

Mike R OSM 
Accept. 

3.1.5 3-28 8-13 
The requirement to achieve approximate AOC is not unique to 
surface mining.  Achieving approximate AOC is also required 
for reclamation of underground mines. 

UT Accept, though only for surface 
facilities, face-up areas, etc. and 
not for subsidence.  Please have 
this carefully reviewed. 

3.1.5 3-28 8 to 17 
AOC discussion doesn’t address watershed size, in regards to 
relocating watershed divides 

VA 
Not necessary.  Disregard 

3.1.5 3-28 17 
An AOC variance may also be necessary due 
to the requirements of the post-mining land 
use 

KY 
Accept.  Add language to 
address this comment. 

3.1.5 3-28 17 

This sentence appears to be an oversimplification of AOC 
variances.  Rather than suggesting that the operator must get 
a variance if it hasn’t maximized spoil placement, it should 
emphasize that an AOC variance may be granted only under 
certain conditions – and therefore it is not automatically 
granted if the operator does not want to maximize spoil 
placement on the mined area. 

EPA 
Accept.  Please revise to reflect 
this comment. 

3.1.5.1 3-28 19-21 

Recommend deleting much of this sentence so it reads as 
follows: 
“Contour mining takes place in mountainous or rolling hill 
areas and limits mining to the side of a mountain or to the end 
of a ridge line.” 
This sentence should not describe contour mining as merely a 
method that is chosen where it is “infeasible” or 
“uneconomical” to conduct area mining, particularly given the 
(typically) reduced environmental consequences of pursuing 
contour mining approaches instead. As written, this section 
appears to suggest that area mining is preferred in all cases. 

EPA 
Accept.  Please change as per 
the comment. 
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3.1.5.1 3-28 35 

The statement that “spoil from almost all 
succeeding cuts must be disposed in fills” is 
incorrect.  Usually, the first cut must be placed 
in a fill and spoil is backfilled on the contour 
behind the progressing operation to ensure 
contemporaneous reclamation. 

KY 
Accept.  Please revise as per 
comment below. 

3.1.5.1 3-28 36 
I suggest replacing “On steep-sloped sites… disposed of in 
fills as well” with “On steep-sloped sites…disposed of in 
excess spoil disposal areas” to be consistent with §816/817.71 

Lane 
Accept. 

3.1.5.1 3-28 39 
“Wheel tractor scrapers” is suggested to replace “Pan 
scrapers”. 

Lane Accept 

3.1.5 
 
 
 
 
 

3-28 
Last 
para. 

Suggest: “When these conditions are not met in steep 
slope areas due to a desire to create an equal or 
better post-mining land use, or in other terrain due 
to the presence of thick overburden, an AOC 
variance is necessary. 

Mike R OSM 

Accept.  This addresses 
comment above. 

3.1.5.1 3-28 

Par 5 – 
“Contour 
mining 
takes 
 
 
 
 
 
 
 
 
 
 
 
 
Par 6 “To 
begin a… 

“due to property ownership conflicts [ ADD or 
topographical layout of the property]…” – I’m 
getting at isolation of an area where impractical 
to get to another mtn to dispose of mat’ls. 
 
“The lateral movement, or haulback, technique is 
the most common contour mining style.”   Pls 
clarify this statement.  I don’t know what 
haulback is, does it mean hauling of material to 
mined out areas to backfill and recreate the 
premining contour? 
 
 

“but is usually hauled to an excess spoil disposal 
area.” Use of a new term, one w/ an exact 

KJass 

Accept first comment.  Reject 
second….no change necessary. 
Reject comments on excess 
spoil disposal area and below. 
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definition under law.  Change to “hauled to a 
spoil disposal area outside of the area of mining.” 
 
  “disposed of in fills as well” Again use of new 
term – one w/ a legal definition.  Because this 
sentence refers to mountainous terrain, more 
explanation that the designated fill is off the 
mountain in a designated valley and constructed 
for disposal, should be provided. 
 
“The selective placement of spoil by trucks 
allows” should clearly state that it is moved out of 
the way to allow for 2ndary mining & disposed of 
either in temp stockpile or in a permanent 
disposal site. 

3.1.5.1 3-28 
Last 
para. 

Should explain here why there is “excess spoil” due to bulking. 

Mike R OSM Accept.  Include a new 
paragraph or sentences to 
describe how excess spoil 
results from the bulking of rock 
when It breaks. 

Figure 3.1-17 3-29  
Pattern used to represent overlying strata should either be 
reoriented to show horizontal striations or replaced with 
pattern that looks more like stratigraphic column. 

Mike R OSM 
Accept. 

3.1.5.1 3-29 1st para. 
Introduce the term “valley fill” for first time without explaining 
that they are excess spoil disposal.  Should also introduce the 
concept that “second cuts on prelaw” is termed “remining.” 

Mike R OSM Accept.  Include additional 
language to clarify that valley fills 
are a 

3.1.5.1 3-29 

Figure 
3.1-17 
 
 
 
Par 2 
 
 
 

This figure should also show where the material is being 
placed – stockpiles and perm. disposal sites (excess spoil 
disposal) – particularly as much is made of the logisitics in a 
limited area, required in this type of mining 
 
“This method is not suitable for large coal 
reserves and does require a disposal area for spoil 
on steep-sloped sites.”  This is mentioned in the 

KJass-OSM Accept 
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LAST paragraph of contour mining – though it is 
alluded to in several locations earlier.  I have 
other comments indicating this should be 
addressed where it first mentioned, rather than at 
the end where I just found the statement. 
 
Also “Second cut or more operations can take 
place on prelaw mine areas where preexisting 
contour cuts are used for…”  This brings up  the 
new use of lands previously mined – but it 
doesn’t clarify that they are now part of the active 
mining operation and now have the same 
environmental requirements. 
 

3.1.5.1 3-29 7 
I suggest revising the “Berm” to an “Outcrop Barrier” or leaving 
this feature unlabeled. 

Lane Accept 

3.1.7.3 3-29 12-13 More commonly use sand or salt filters VA Reject.  Not sure that is universal 

3.1.5.1 3-29 15 

I suggest replacing “a disposal area for spoil” with “an excess 
spoil disposal area” to be consistent with §701.5 and 
816/817.71.  Spoil can be disposed of in either the mined out 
area or excess spoil disposal areas. 

Lane 

Accept 

3.1.5.2. 3-30 2 
Please delete “separate entity” and replace 
with “different mining type.” 

KY Accept 

3.1.5.2 3-30 2 
I suggest replacing “mountaintop removal” with “mountaintop 
removal mining” to be consistent with §785.14 and 824.   

Lane Accept 

3.1.5.2 3-30 

Line 2, 
top Par 
 
 
 
 
 
 
 

“Although area mining may affect an entire 
mountaintop or ridge line, it is considered a 
separate entity from mountaintop” this sentence and 
the figure 3.1-18 both refer to MTR, but there is 
NOT discussion exactly what the difference is.  
Please do so, as it doesn’t appear to be discussed in 

KJass 

Duplicate. 
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Par 3 – 
“Area 
mines 
may…” 

this immediate section of text. 
 
The activity in the paragraph would be best described with a 3-
d drawing showing the cut and movement of material  & 
equipment, rather than the cross section shown at the top of 
the page. 
 
 

3.1.5.2 3-30 5 
 I suggest replacing “coal production” with “overburden 
removal”. 

Lane Accept 

3.1.5.2 3-30 7 
Figure 3.1-18 is labeled Area Surface Mine or Mountaintop 
Removal, however the narrative on line 2 states they are 
separate entities 

VA 
Duplicate 

Figure 3.1-18 3-30  
Ditto comments above on pattern used to represent 
overburden strata. 

Mike R OSM 
Accept 

3.1.5.2 
 
 

3-30 1st para. 

Suggest “and 
can entail necessitate disposal of large volumes of 
excess spoil. 

Mike R OSM 
Accept 

3.1.5.2 3-30 20 
I suggest replacing “valley fills” with “an excess spoil disposal 
areas” to be consistent with §701.5 and 816/817.71.  I don’t 
think the term “valley fill” has been introduced to this point. 

Lane 
Accept 

3.1.5.2. 3-30 13 

“entail disposal of large volumes of excess 
spoil” is based on the assumption that there 
are no existing benches to backfill there is no 
re-mining occurring? 

KY 

Accept.  Add language to 
indicate that in some cases, 
particularly remining, excess 
spoil can be used to backfill 
unreclaimed areas from previous 
mining. 

3.1.5.2 3-30 14-16 
This explanation of area mining in steep slopes is not 
consistent with the p.3-31 line 29-30.  Page3-31 should 
revised to be consistent with p.3-30 lines 14-15. 

Lane 
Accept 

3.1.5.2 3-31 1st para. 
Somewhere in 3.1.5.2 needs to state that multiple pits and 
equipment spreads may be utilized. 

Mike R OSM 
Accept 

3.1.5.2 3-31 10 
Change “disposal fill” to disposal area.  And include “or used to 
reclaim existing pre-law abandon mined land highwalls 
adjacent to the mine” 

VA 
Accept (see previous response 
to VA comment). 

3.1.5.2 3-31 10 
I suggest replacing “disposal fill” with “an excess spoil disposal 
area” to be consistent with §701.5 and 816/817.71.   

Lane Accept 
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3.1.5.2 3-31 
2nd 
para. 

“In steep slope areas, excess spoil from 
development…” 

Mike R OSM 
Accept 

3.1.5.2 3-31 16 Should state “and dozers are then used” VA Accept 

3.1.5.2 3-31 17 
Recommend adding “or toxic forming” after “acid forming” to 
be consistent with the draft text of the stream protection rule. 

EPA Accept 

3.1.5.2 3-31  
Last sentence in second paragraph should read “Bucket 
Wheel excavators….” 

Garnett 
Accept 

3.1.5.2 3-31  

Third paragraph, last sentence (regarding special handling) 
seems out of place.  The paragraph makes it sound like the 
special handling provisions are part of the cast blasting 
process. 

Garnett 

Delete sentence. 

3.1.5.2 3-31 29-30 
This is not accurate and is inconsistent with p.3-30, lines12-15.  
This is an incorrect definition of mountaintop removal mining. 

Lane Please review and make 
consistent. 

3.1.5.2 3-31 29-32 

This description of MTR is inconsistent with the description 
provided on page 3-30, lines 1-3.  MTR, as defined here, 
requires the presence of an AOC variance.  These definitions 
need to be consistent (e.g., area mining plus variance), 
particularly given the contentious nature of the term. 

EPA Duplicate comment. 

3.1.5.2 3-31  The fifth paragraph (last in the section) refers to 
any mine the mines outcrop to outcrop as a 
mountaintop removal mine.  This is not how 
mountaintop removal is defined in SMCRA or in 
our regs.   

Garnett Duplicate comment. 

3.1.5.3 3-32 General 
This section should indicate the limited extent/scope to which 
draglines are used in Appalachia versus the rest of US—
currently only 3 in operation in Appalachian Region of OSM. 

Mike R OSM 
Accept.  Please ensure text 
reflects current dragline usage. 

3.1.5.3. 3-32 2 
Please insert that “draglines are not widely 
utilized in Central Appalachia.  

KY Duplicate comment. 

3.1.5.3 3-32 7 
I suggest replacing “rope” with “cable” or deleting “by using the 
hoist rope”. 

Lane Accept 

3.1.5.4 3-33 General 
Is this significantly different method than area mining?  
Description sounds the same—if little distinction, suggest 
deleting section. 

Mike R OSM Explain differences.  This should 
be reviewed by ECSI and 
Morgan. 

3.1.5.5 3-33  First paragraph of section, third sentence should 
read “This method takes advantage of the dozer’s 

Garnett Accept 
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ability…” 

3.1.5.4 3-33 3-4 

It should be noted that only the first cut of 
overburden is disposed in off-site storage; 
remaining cuts are backfilled behind the 
progressing operation. 

KY Accept 

3.1.5.5 3-33 13 

The term “construction-type equipment” is confusing. Road 
construction type equipment is used in all types of surface 
mining.  This implies that dozer/scraper combinations are used 
exclusively in block area mining.  I suggest deleting “uses 
construction-type equipment and”. 

Lane 

Accept 

Figure 3.1-21 3-34  

Should identify equipment as Bucket Wheel Excavator—
although not mentioned in the description for this type of 
mining—isn’t it just area mining using different equipment 
spread?  Maybe just mention these subsets (3.1.5.4 and 
3.1.5.5) in passing at the end of section 3.1.5.3, instead of 
devoting separate sections. 

Mike R OSM 

Accept 

3.1.5.6 3-34 2 
Figure 3.1.21 is titled “Block Area/ Dozer-Scraper Operation”, 
but is a photo of a bucket-wheel excavator.  Dozers and 
scrapers are not in the photo. 

Lane 
Duplicate comment. 

3.1.5.5 3-34 2 
Photo in Figure 3.1-21 is a bucket wheel excavator and not a 
dozer and scraper operation 

VA 
Duplicate comment 

3.1.5.5 3-34 
Figure 
3.1-21 

Figure 3.1-21 looks like a bucket-wheel excavator to me NM Duplicate comment 

3.1.5.5 3-34 
Figure 
3-21 

This drawing is titled block area/dozer-scraper operation.  This 
photograph is actually a bucket wheel excavator, and at this 
scale is not used in a small operation. 

KJass 
Duplicate comment 

3.1.5.6 
3-34 
to  
3-37 

 

GENERAL-It appears that the narrative continually tries to 
make Area Mining and Mountain Top Removal Mining one in 
the same even though they are two completely separate types 
of mining. 

VA 
Reject comment.  MTR and Area 
mining are very similar. 

3.1.5.6 3-34  
Should indicate that the post-mining configuration is “flat or 
gently rolling” to support “an equal or better public or economic 
post-mining land use.” 

Mike R OSM Accept 

3.1.5.6 3-34 4-9 
This section is inaccurate for a number of reasons.  It should 
be revised to be consistent with p.3-36 lines 1-10.  The next 
comments are a suggested revision.. 

Lane 
See response below. 
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3.1.5.6 3-34 4-9 

Revise to read: “Mountaintop removal mining (MTR), which is 
usually a form of area mining, involves removing an entire coal 
seam or seams from  the upper fraction of a mountain, ridge, 
or hill, by removing all the overburden and creating a level 
plateau or gently rolling contour with no highwalls remaining.  
MTR operations receive a variance from AOC under certain 
requirements of the law.  All excess spoil material not required 
on the mountaintop to achieve the approved post mining 
landuse is placed in approved excess spoil disposal areas.” 

Lane 

Accept. 

3.1.5.6 3-34 6-8 

A MTR operation need not create a valley fill.  The operation 
could find off-site disposal alternatives (e.g., in an existing 
impoundment, or on an existing area that was previously 
mined).  Suggesting that MTR operations require fills is not 
accurate. 

EPA 

Reject comment.  While EPA’s 
suggestion is theoretically 
possible, in practice, due to 
economic considerations it has 
not and will not be practicable. 

3.1.5.6 3-34 8-9 

“The balance of the broken overburden is 
mandated by regulation to be placed onto the 
mountaintop area to achieve the post-mining 
land use” is completely wrong  By regulation, if 
most of the spoil is placed back on top, then it 
would be area mining and not MTR. 

KY Accept. 

3.1.5.6 3-35 1st para. 

The confusion was created not by the use of the term in the 
MTM/VF EIS, but by the layperson seeing “tops of mountains” 
being removed (mined) without regard to the actual mining 
method applied.  This section should clarify that the media and 
environmental community use the term mountaintop removal 
mining without regard to the specific meaning of the actual 
regulatory-defined MTR in SMCRA 515(c).  The section also 
could point out that the use of true MTR in Appalachia is very 
limited (only 3 true MTRs currently in KY) but hard to 
categorize because most big surface mines are permitted as a 
mining “complex” with portions using contour, area, and some 
may have segments of MTR.  State record-keeping often 
doesn’t allow tabulation of the number of true MTRs in use.  
Could also cite GAO Report from: 
http://www.gao.gov/Products/GAO-10-21 
“GAO-10-21: Surface Coal Mining:  
Characteristics of Mining in Mountainous 

Mike R OSM 

Accept comment.  Some 
changes to text  to indicate that 
the method is currently very 
limited in part due to the past 
decade of controversy, litigation, 
etc. 

http://www.gao.gov/Products/GAO-10-21
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Areas of Kentucky and West Virginia” 

3.1.5.6 3-35 1 

Figure 3.1-22 is a cross section of a mountaintop removal 
operation that includes the hydrology.  This section has only 
described the types of surface mining.  The other types 
described do not have cross sections including the hydrology.  
This cross section also has stress fractures as a result of 
underground mining which is completely not related to the 
surface operation.  For descriptive purposes, this diagram 
should only relate to mountaintop removal. 

VA 

Agree.  Remove extraneous 
detail. 

3.1.5.6 3=35 Figure 
3.1-22 

This figure shows the hydrology which has yet to be 
discussed, along w/ the valley fills, all the coal seams 
(including underground mining), the original surface (pre 
mining) and the final AOC surface.  There is way too much 
information in this top picture than is provided in the discussion 
in the adjacent paragraphs.  Also suggest, if this drawing it to 
be kep,t from the top drawing, “Approximate Original Contour” 
on left be changed to pre-mining original topography and 
“approximate reclaimed mountain top” be changed to 
“reclaimed mountaintop approximating pre-mining 
topography”. 
 
The bottom caricature in that same figure really doesn’t need 
to be included as photograph 3.1-33 Photograph3.1-33 (page 
3-36) provides a much better job of depicting the description of 
MTR on pages 3-35 & 3-36.  I would simply add arrows 
pointing to active MTR area, areas of reclamation incuding 
approximating the mountain top, and the areas of excess spoil 
fill. 

KJass 

Duplicate comment 

3.1.5.6 3-35 12 
Should include a sentence “However, contour mining, area 
mining and mountaintop removal mining are three distinct and 
separate types of mining” 

VA 
Accept 

3.1.5.6 3-35 13 
Recommend clarifying that operations “may be” granted an 
AOC variance rather than “are” granted.  Such variances are 
not automatic. 

EPA Accept 

3.1.5.6. 3-36 3-7 
KYDNR is perplexed why it is stated that this 
DEIS will refrain from using the misnomer 
“mountaintop mining” and yet uses this term 

KY 
Accept.  Use the term from GAO 
report. 
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just 4 lines down in the Figure 3.1-23 heading 
of Mountaintop Mining.  KYDNR prefers the 
term “mining in mountainous areas” as used in 
the national GAO reports on coal mining. 

3.1.5.6 3-36 
2nd full 
para. 

Suggest: ” Reclamation of an MTR mine creates a 
level plateau or gently….” 

Mike R OSM 
Accept 

3.1.7.1 3-36 24 
I suggest deleting “by dozers or scrapers”.   Topsoil is 
redistributed with other equipment in addition to dozers and 
scrapers. 

Lane 
Accept 

Figure 3.1-23 3-36  
Do you mean Mountaintop Removal Mining and Reclamation 
Operation?  Are you sure it wasn’t permitted as an AOC job? 

Mike R OSM 
Accept 

3.1.5.6 3-37 1-3 
The accuracy of this statement depends upon the scale of the 
operation. 

VA 
Accept.  Please define limitations 

3.1.5.7 3-37 
6 and 
22 

I suggest deleting “beneath”.  Coal is not extracted beneath 
the resulting highwall when the desired stripping ratio has 
been reached.  Coal is extracted horizontally beyond the 
existing highwall. 

Lane-OSM 

Accept 

3.1.5.7 3-37 24 I suggest replacing “miner” with “highwall miner”. Lane-OSM Accept 

3.1.5.7 3-37 

Par 5 “A 
continou
s 
highwall 

“front set of rotary cutting heads that cut coal”  I 
know of no continuous miner that has more than 
one cutting head.  This should be changed to: “ 
front rotary cutting head that cuts coal…” 

KJass 
Reject comment.  New 
equipment with multiple heads 
does exist and may be used. 

3.1.5.7 3-37 29 “expedited” should be “expected” NM Accept. 

Figure 3.1-24 3-38  

Mislabeled “Underground Mining Methods.”  Highwall should 
be more vertical and surface mining bench indicated (wider 
than scale of equipment shown, typically). Should reorient 
pattern used to represent strata or use different indication of 
horizontal lithology. 

Mike R OSM 

Accept 

3.1.5.7 3-38 
Figure 
3.1-14 

The picture includes “Underground Mining Methods” which 
should be removed.  This piece of equipment was originally 
designed exclusively as underground equipment, it has been 
modified for use as a surface mining piece of equipment. 

KJass 

Accept 

3.1.5.7 3-38 Par 1 “Normally, highwall mining can only be conducted KJass Accept.  Please revise text 
accordingly. 
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in a down-dip direction to prevent excessive 
dewatering of the overlying strata or potentially 
dangerous dewatering and contamination from 
intersection of deep mine workings.”  It took me a 
minute to realize the intent of this discussion.  To 
clarify the safety aspect, mining down-dip keeps 
the water in the mine so it doesn’t flow down hill, 
out of the mine over the equipment and operators. 

3.1.5.8 3-38 3.1.5.8 

“Ditches are constructed on the uphill sides 
of haul roads to collect runoff, and culverts placed 
at intervals to convey runoff under the road to 
the downhill side.”  In western and mid-western 
mines, where the topography is significantly flatter, 
ditches are constructed on both sides of each road, 
and the surface of the road is crested to allow for 
drainage to both sides. 
 
“Additional small service roads” – per regulations, 
these are called ancillary roads, which have 
minimum standards which must be met as well as 
the primary (access and haul) roads.  

KJass-OSM Accept 

3.1.6 3-38 3.1.6 

“If available in sufficient quantity, topsoil is 
removed and segregated..”  According to regulation 
there is no “if”, topsoil will be removed and 
segregated for subsequent use in reclaiming the 
mine. 

KJass-OSM 
Accept.  Revise text to reflect the 
requirement to segregate topsoil. 

3.1.6 3-3 Par 4 

any of several types of steep-slope fills: “valley,” 
“head-of hollow,”and “durable rock.”  The rule 
change for which this EIS is being done has 
removed these 3 fill terms and simply made these 

KJass-OSM No changes necessary. 
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all excess spoil under the same regulation. So this 
EIS will address these 3 fill types that exists 
presently. 

3..1.7 3-39 
Whole 
section 

As written this EIS discusses 3 types of excess spoil disposal 
sites – valley fill, head of hollow and durable rock fill which 
currently exist and were built to the current regulation 
standards.  However, there is no mention made in this 
proposed EIS that in the future the change to the regulations 
will only provide for the construction of excess spoil  
structures, now built to more stringent requirements (816.71)   
The old sections (816.72 valley fill/head of hollow and 816.73 
durable rock fills) are being removed and the construction 
criteria for any type of excess spoil structure will now be 
addressed under the more stringent requirements  of 816.71.   

KJass-OSM 
EIS must look at current 
regulatory structures as well.  No 
changes necessary. 

3.1.7 3-39 2-3 

The swell factor is a quantitative mathematical representation 
of the gain in volume commonly known as swell.   I suggest 
revising this sentence to read: “Therefore, the volume…that 
was in place prior to mining.  This increase in volume is 
commonly known as swell.” 

Lane-OSM 

Accept. 

3.1.7 3-39 
1st 
para.; 
1st sent. 

This statement is no longer true, as most states are requiring 

“bottom-up” placement.  Suggest: “The predominant 
valley fill construction technique in steep-sloped 
Appalachia over the past several decades has been 
is the durable rock fill method.  Because of the 
recent regulatory push to reduce the size of valley 
fill footprints (stream length disturbed/eliminated), 
reduce erosion, and to more contemporaneously 
reclaim front faces of fills, most Appalachian steep-
slope states are requiring valley fills “bottom-up” 
construction in lifts. 

Mike R OSM Accept changes 

3.1.7 3-39 
2nd 
para.; 
1st sent. 

Suggest: “Before the enactment of the SMCRA, 
much of the excess spoil was pushed over the 
outslope below the mining bench.” 

Mike R OSM 
Accept. 

3.1.7 3-39 2nd Suggest: “Since the passage of SMCRA, regulations Mike R OSM Accept 
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para.; 
2nd sent. 

require increased engineering efforts directed 
toward design and construction of excess spoil 
disposal areas to improve safety promote free-
drainage and improve mass stability. 

3.1.7 3-39 17 
I suggest replacing “valley fill construction technique” with 
“method of excess spoil disposal”. 

Lane Accept 

3.1.7 3-39 
3rd 
para.; 
2nd sent. 

Suggest “The term “Hollow Fill” has been used 
interchangeably with each 
Method, particularly in Kentucky.” 

Mike R OSM 
Accept 

3.1.7 3-39 21 
I suggest deleting “disturbed area” and replacing it with “mined 
out area”. 

Lane Reject.  Disturbed area can 
include more than the mined 
area. 

3.1.7 3-39 Par 5 

“steep-sloped Appalachia” because the Centralia 
mine in Centralia, WA constructed a valley fill in 
its steeply sloped terrain, this should be reworded 
to address areas outside of just Appalachia.  
Change to: “Steep-sloped, mountainous areas is..” 

KJass-OSM Accept. 

3.1.7 3-39 
Par 6 – 
“Before 
the… 

“SMCRA, much of the excess spoil was pushed 
over the slope”.  Prior to SMCRA there was no 
need to even keep material to restore the pre-
existing topography, so it wasn’t yet known as  
excess; it was just material that was not needed & 
in the way of mining – thus “shoot & shove” 

KJass-OSM Duplicate comment. 

3.1.7 3-39  

The introductory section 3.1.7 should generally describe the 
2:1 outslope, 50-foot terrace, stability (static/dynamic F.S.) and 
(100-yr 6-hr storm) drainage control requirements.  The 
requirement for key-way cuts and buttresses where 
foundations are >2.8:1 could also be mentioned. 

Mike R OSM 
Accept.  Please revise 
accordingly. 

3.1.6 3-39  Last sentence: “...and are explained in detail below.” UT Accept. 

Figure 3.1-25 3-40  

Suggest relabeling drawing “Typical Valley Fill Design” or 
“Typical Durable Rock Fill,” inasmuch as a true head-of-hollow 
fill is built in lifts, has a rock chimney drain, is less than 250K 
c.y., etc.  If labeled the formed, the drawing might also be 

Mike R OSM 
Accept. 
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shown with horizontal lines representing lifts instead of a 
homogenous fill pattern. 

3.1.7 3-40 
Figure 
3.1-25 

This figure has a lot of stuff on it, and at 8.5X11’ size paper, it 
will be illegible.  I would suggest using the plan view and the 
end cut showing how the valley is filled with material. 

KJass-OSM 
Reject comment.  However, 
ensure that the figure is legible 
and understandable. 

3.1.7.1 3-40 General 

There may also be allowed by some states a lift-type fill, where 
the underdrains are placed and each lift may be greater than 
4-feet and up to fifty feet, end-dumped if it is durable.  In that 
fashion, the front face can be completed in phases and 
terraces are created by stepping back and dumping the next 
lift on top of the successive completed/reclaimed lift.  Could 
also mention WV’s fill with a “erosion protection zone” to catch 
erosion and sediment; which must be removed at end of 
upstream construction unless 404 allows retaining it. 

Mike R OSM 

Accept. 

3.1.7.2. 3-40 14-16 

KYDNR believes that the description of a head 
of hollow fill is incorrect by stating it contains a 
chimney drain. Very few, if any of, Kentucky’s 
head of hollow fills have been constructed with 
a chimney drain. 

KY Accept.  Please qualify language. 

3.1.7.3 3-40 
2nd 
para. 

“Wing dumping” is not allowed to occur in most states but for 
so far in front of the advancing dumped face.  This is because, 
if the excess spoil calculation was off, the excess spoil needed 
to create a final face perpendicular to the stream could be 
insufficient and a concave face result, which may affect 
drainage control and/or stability in addition to needlessly 
disturbing downslope areas.  

Mike R OSM 

Accept.  Revise text to indicate 
that wing dumping is only 
allowable in most states in 
proximity to the advancing 
dumped face. 

3.1.7.3. 3-41 18-19 
It should be noted that in many cases wing 
dumping is not allowed and may be a violation 
of  Kentucky regulations. 

KY Duplicate comment. 

3.1.7.3 3-41 

Par 5 – 
“The 
design 
phase.. 

“The design phase of a durable rock fill must 
demonstrate that the structures will comprise 80 
percent durable rock by volume. The successful 
long-term performance of the fills is directly 
related to the strength and durability of the rock in 
the fill mass and rock drains. Durable rock is 

KJass-OSM Accept. 
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defined in Federal regulations at 30 CFR 816 / 
817.73(b) as rock which does not slake in water 
and will not degrade to soil material.”  This has 
already been stated in paragraph 1 of this section. 

3.1.7.3 3-41 

Par 6 – 
“The 
regulato
ry 
intent… 

“ Several State and Federal inspectors, engineers, 
and geologists have considered that the SDI may 
not accurately discriminate durable and non-
durable rock.”  Why is this in here – that this 
standard may not be meeting its usefulness?  Is 
there a better alternative available? 
 

KJass-OSM 
Reject comment.  Statement is 
accurate. 

3.1.7.3 3-42 1 

Is there any documentation to support this statement: “To-
date, the occurrence of significant mass movements 
on all types of valley fills is 
minimal”? (I see there is a summary of fill stability 
in steep slope operations in the Appalachian region. 
What about fills in other mining regions?) 

Barcley-OSM 

Please document the supporting 
evidence. 

3.1.7.4 3-42 3 
This type of spoil placement is not typically used anymore.  
Now the entire AML bench/highwall is reclaimed to avoid 
placing excess spoil in valley fills. 

VA Please revise text to note that in 
some areas, spoil is placed on 
unreclaimed AML features to 
avoid placement in excess spoil 
fills. 

3.1.7.4. 3-42 13-18 

  KYDNR believes it would be more 
appropriate to gather fill data from the last five 
years rather than from 2001-2005.  This 
information is readily available from annual 
OSM/State reports.  KYDNR also believes that 
the number of approved (permitted) fills is 
misleading as no information on constructed 
fills is given.  Based on state/federal studies, it 
is estimated that 40-60% of the Kentucky 

KY 
Accept.   See data in next 
comment. 
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permitted fills are NOT constructed. 

3.1.7.5 3-42  

Trends in Excess Spoil Disposal - As currently written the 
text states “Recent information shows a trend towards less 
numerous fills and smaller fills…..Kentucky declined (262 to 
92)….average size of the Kentucky fills continues to show a 
general decline (from 19 to 7 acres).” 
 
Information available to the Lexington Field Office is in conflict 
with statement regarding the declining size of fills.  Also, the 
number of fills does not match, but this might be due to criteria 
for counting, i.e. permitting vs. built.  
 
Annually, LFO compiles a Fill Inventory that includes 
information on number of fill permitted (not necessarily built), 
average size, watershed acreage, etc.  The numbers from 
these inventories do  not match the numbers presented in the 
draft EIS.  See Table : 

CY #Fills Permitted 
(not necessarily built) 

Avg. Acres 
Surface Mine 

Avg. Acres 
Underground Mine 

  
 

2002 336 12.69  5.89   
2005 226 15.46 3.14  
2006 312 14.93 3.41  
2007 259 13.9 3.01  
2008 246 13.6 2.91  
2009 104 21.02 46.08  

 
 

AR-OSM Accept. 

3.1.7 3-42 16-18 
Virginia information listed is misleading.  Please insert a 
sentence to clarify relative size of fills - in Virginia, fills are 
typically less than <1 mcyds with small footprints. 

VA 
Accept 

3.1.7.5 3-42 3rd para. 
The SBZ EIS has additional trend data after 2005 that is not 
reflected in this section. 

Mike R OSM 
Accept.  Please use pertinent 
data from 2008 EIS. 

3.1.7.6 
3-43- 
-46 

general 

This section seems like a mixed bag of stability and somewhat 
uneven treatment of new requirements in states.  Suggest 
separating into 2 different sections.  Should also explain that 
WV and KY fill optimization was in part due to AOC studies 
that showed over-permitting fills, and in part due to 
increasingly more stringent CWA 404 requirement to minimize 
stream impacts. 

Mike R OSM 
Accept.  Please revise 
accordingly. 
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3.1.7.6 3-43 30 
…” (redistribution of the spoil from form one part of the fill to 
another…” 

UT 
Accept. 

3.1.7.6 3-43 34 “(e.g. not more that than one bench on the fill face)” 
UT 

Accept 

3.1.7.6 3-43 

Par 4 – 
“For the 
purpose
s 

“of the spoil form one part”  this should be FROM KJass-OSM Accept 

3.1.7.6 3-44 13-14 

The following statement is not a complete sentence: “For 
example, an underdrain system 
of a durable rock fill is likely inadequate when 
insufficient amount of durable rock and/or 
unaccounted for subsurface drainage.” 

Barcley-OSM 

Accept.  Please revise to 
complete the sentence. 

3.1.7.6 
3-44-
3-45 

 Why describe KY RAM 145 and not mention WV AOC plus? WV 
Accept.  Please revise to 
recognize WV AOC plus 
approach. 

3.1.7.6 3-44 29 “…(8) additional studies of completed fills; and, [no comma]…” 
UT 

Accept 

3.1.7.5 3-44 31-37 
This paragraph is largely a duplicate of page 3-42, lines 30-36.  
Not clear why the majority of this paragraph needs to be 
included twice. 

EPA 
Accept.  Delete duplication 
unless there is an overriding 
reason for repeating it here. 

3.1.7.7 and 
subsequent 
sections 

3.46  
Seems like this and following sections are numbered 
incorrectly and should be 3.1.8, etc. 

Mike R OSM 
Accept.  Consider revising 
organization. 

3.1.7.7 
3-46 
to -47 

 
The subsection titled “3.1.7.7 Mine Reclamation” seems out of 
place within Section 3.1.7 Excess Spoil. 

UT 
Duplicate comment. 

3.1.7.7 3-46 1st para. 
Mine reclamation is the process of backfilling, 
regrarding…” 

Mike R OSM Accept. 

3.1.7.7 3-46 4 
“Mine reclamation is the process of backfilling, regarding 
regrading and planting vegetation on a disturbed” 

UT 
Duplicate comment. 
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3.1.7.7 3-46 

1st line 
in 
subsecti
on 

Change “regarding” to “regrading.”  

Barcley-OSM 

Duplicate comment. 

3.1.7.7 
Mine 
Reclamation 

3-46 4 The word regarding should read regrading.  
TX 

Duplicate comment. 

3.1.7.7 3-46 

Par 2 
“Mine 
Reclam. 
 
PAR 3 

“backfilling, regarding and planting”  Should be 
REGRADING 
 
“Backfilling” It isn’t really stated, but most of this page refers to 
restoration of a SURFACE mine.  It may be confusing if 
backfilling were tried to be explained with the concept of 
underground mining. 

KJass-OSM Duplicate comment. 

3.1.7.7 
Mine 
Reclamation 

3-46 13 

The statement “almost all sites generate excess spoil that 
must be hauled to valley fills...” does not characterize surface 
mining operations which do not generate excess spoil, such as 
in the Gulf Coast region.    

TX Accept.  Please revise to qualify 
and limit statement or include 
specific reference to coal mining 
operations which do not generate 
excess spoil. 

3.1.7.7 
Mine 
Reclamation 

3-46 
22,  
29 

The description of topsoil substitute (rock-based material 
broken up by passage of tracked equipment) appears to only 
characterize topsoil substitution in the eastern United States 
rather than other regions, where unconsolidated overburden 
material is used.   

TX 
Accept.  Please revise to reflect 
broader topsoil substitution 
practices. 

3.1.7.7 3-47 
FRA 
para. 

Citation should be OSM’s web site, not VPI: 
http://arri.osmre.gov/PDFs/Pubs/FRA_No.2.7-18-
07.Revised.pdf  

Mike R OSM Accept.  

3.1.7.7 3-46 

“Backfilli
ng” 
 
 
 
 
 
 
 
 
 

“Almost all sites generate excess spoil that must be 
hauled to valley fills or other disposal fill types 
adjacent to the immediate mining area.”  This 
sentence is very broad and assumes that all mining 
generates excess spoil.  NOT TRUE.  Western 
surface mines, because of the thickness of coal 
seams removed, does NOT generate any out-of-pit 
spoil.  The exception is WA state, where in 

KJass-OSM Accept 

http://arri.osmre.gov/PDFs/Pubs/FRA_No.2.7-18-07.Revised.pdf
http://arri.osmre.gov/PDFs/Pubs/FRA_No.2.7-18-07.Revised.pdf
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“Regrad
ing” 
 
 
 
“Topsoil
Redist” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mountainous terrain, one operation does have a 
couple of valley fills, the other has some stockpiled 
out of pit spoil. 
“the leveling of spoil areas” – rather than leveling, 
use “reshaping and movement of spoil matieral” 
 
 

“preparation of a rock-based topsoil substitute, 
if topsoil replacement is not employed”.  Western 
topsoil substitute material is generally not 
considered rock-based material.  It is simply a 
substitute overburden soil that meets suitability 
criteria for use as topsoil, because 1) there is no 
“Horizon A topsoil” prior to mining, 2) what is 
available is very limited or inconsistently found 
prior to mining, or 3) is of such poor quality that 
substitute material is approved as the suitable 
rooting material in lieu  of actual topsoil.  But the 
last part of this paragraph hits on this exact 
problem, so perhaps simply removing the rock-
based discussion is enough to clarify the concept.  
 

“redistributed by dozers or scrapers at an 
application rate determined by available quantities, 
usually between 4 and 12 inches.”  Based on the 
preceding comment, the last section of this (the 
specific depth) must be removed, as this thickness 
does not apply to most mines in the west (and 
actually may be the approved substitute in some 
quantity). 
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Reveget
ation 

“is amended with fertilizer”  Again, this may be the 
standard requirement in the east, but it is not a 
requirement in the west.  REMOVE “with 
fertilizer” to simply say the soil is amended 
 
“Planting is normally conducted by hand”  Is this 
action specific to planting of trees & shrubs?? 

3.1.7.8 3-47 26 
“some” should be replaced with “most” as evidenced by your 
statement on 3-48 line 18. 

WV Accept 

3.1.7.7 3-47 

Par 1 
 
 
 
 
 
 
 
 
Par 3 

“postmining land use change must be approved.” 
As this is the revegetation section, should this be 
here & not under grading?  Also, w/ the pmlu 
change, it may have a different requirement for 
plants suitable for that change – such as wetland 
types or riparian. 
 
“Most coal-bearing lands in the Appalachian region 
were forested prior to mining. As a result of 
research and recent changes in regulatory policy, 
many surface coal mines are now being 
restored to native forest after mining using the 
Forestry Reclamation Approach. For additional 
information on FRA, the reader is referred to the 
Appalachian Regional Reforestation Initiative 
web page at http://arri.osmre.gov/.”   These 
practices are also required for western mines, in 
AK & WA so perhaps this statement should state 
that pre-mining lands that were forests are being 
returned to that state using this new practice. 

KJass-OSM Accept 

http://arri.osmre.gov/
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3.1.7.8 3-47 
PAR 4 – 
“Both 
UG…” 

“underground and surface mine coal may contain 
rock or excessive sulfur and not be 
suitable for immediate use by the consumer in its 
state at the mine mouth.”  It took me a minute to 
realize this refers to MINED coal.  CHANGE:  
“Mine” to “MINED”  
 
“rock and blend with”  This should be “OR blend”.  
Centralia Mine, WA washed their coal to remove 
rock, but it went directly to the powerplant after 
that to be used without being blended. 

KJass-OSM Accept 

3.1.7.8 3-48 Figure 
3.1-26 

This photograph shows an overview of a preparation plant w/ 
the belt line to the stockpile,  some crushers w/ stacker tubes 
(I think) and an impoundment above a valley fill.  There is no 
labeling of any structure – though the title is Coal Preparation 
Facilities.  However, as the description is pretty straight 
forward, I don’t think this photo is needed. 
 
Also in this section the use of processing facilities, wash plant 
and preparation plant are used interchangeably.  I understand 
this but does the general public, particularly ones that don’t 
live in a coal mining community? 

KJass-OSM 
Accept in part.  Please label 
features in the photo. 

3.1.7.9 3-48 
1st 
para., 
1st sent. 

Suggest: “Reject material, or coal mine waste or 
refuse (rock separated during from the cleaning of 
coal, often consisting of shale), is typically 
disposed of off-site near of a coal processing 
facility due to fill storage capacity land occupancy 
requirements. 

Mike R OSM Accept 

3.1.7.9 3-48 9 

Scalp rock is typically disposed of at or near the mine site.  
Refuse from coal processing is typically stored at or near the 
preparation plant, which may be near or off-site of the active 
mining operation. 

VA 

Accept 

3.1.7.9 3-48 Par 2 “disposed of off-site of [should this be IN] a coal KJass-OSM 
Accept in part.  There are at least 
a few preparation plants being 
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processing facility” This is the same term used 
above to process the coal.  Perhaps this should be 
identified as a “coal processing waste storage 
facility” BUT unlike eastern properties, western 
facilities are within the permit and are not off-site. 
 
“Under normal circumstances, about 10 to 15 
percent of surface mine output will go to a 
processing facility for cleaning and blending, and 
the rest will be transported directly to the shipping 
point.”  This is definitely an Eastern thing – There 
are NO surface coal mines in the west process their 
coal (other than to crush) prior to shipping.  Please 
correct this general statement which applies strictly 
to specific areas of the county. 

planned for western mines.  Thus 
it should indicate a more regional 
standard for processing of 
surface mined coal and an 
indication that the use of coal 
preparation may increase in 
other regions in the future. 

3.1.7.9 3-48 13 
I suggest replacing “New material accumulates” with  “ fine 
refuse material in a slurry form is pumped”. 

Lane Accept 

3.1.7.9 3-49 

1st 
para., 
last 
sent. 

Suggest: “..in a series of lifts as new the fine coal 
waste is deposited as a slurry material in the 
impoundment formed accumulates behind the 
embankment. 

Mike R OSM Duplicate comment. 

3.1.7.9 3-49 

Par 2 – 
“Refuse 
with…” 
 
 
 
 
 
 
 
 
 

“refuse impoundment behind the berm”  Earlier 
drawings show berms on roads and mountainside 
working areas – it has not been defined to be either 
the equipment barrier nor as, in this case, the 
constructed embankment.  Please correct this. 
 
Also, “refuse impoundment” in this sentence has 
been interchangeably used as “coal processing 
waste storage facility”, as specified in the previous 

KJass-OSM Accept 
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Par 3 

comment. 
New term: “coal processing waste” used as above.  
Either identify all terms or stick to one throughout 
the discussion. 
 
CHANGE TO “drilled wells, [ADD:  are] used to 
place slurries and solids in underground mines 
[ADD: which] considered mine backfill [ADD: 
material]. 
 
“Such [ADD” backfill] wells [ADD:  to transport 
these waste materials ] may be used to…” 
 

3.1.7.9 3-49 4 I suggest replacing “berm” with “embankment”. Lane Duplicate comment 

3.1.7.10 3-49 Last Par 

“Coal refuse is a low BTU-value material generated 
by the coal mining process.”  I gather this use of the 
term coal refuse is the solid rock that is separated 
out not the slurry material produced after the 
material has been chemically processed, as the term 
was used earlier.  Please clarify what this material 
is & how it is generated. 

KJass-OSM Acccept 

3.1.7.9 3-49  

Coal Refuse Disposal Facilities - Text addresses % of 
surface mine output that will go to a processing facility for 
cleaning and processing.   Since underground mines are the 
largest contributors of reject, suggest that a similar discussion 
of % of output be added to the text.  

AR-OSM Accept 

3.1.7.9 3-49 17 

It’s not clear what the  “state and USEPA Regional survey 
conducted for this study” refers to.  Is this an effort related to 
the 2008 EIS, or a new endeavor conducted to support this 
EIS?  Or is it the 1999 study described later in the paragraph? 
 
If so, are there any new data over the past 11 years on this 
topic? 

EPA 

Accept.  Please ensure the text 
reflects what study is being 
referred to and use the most 
recent  available data. 
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3.1.7.9 3-49 17-29 Explain in more detail. WV 
Reject.  Not sure what the 
commenter wanted. 

3.1.7.9 3-49 22 
Recommend adding “pursuant to the Safe Drinking Water Act” 
after “EPA” within this sentence to clarify the statutory 
authority for this permitting requirement. 

EPA Accept 

3.1.8 3-50 19-21 

Not all bond amounts are determined based on a “worst case” 
scenario basis. I suggest revising to read: “Bond amounts may 
range from a few hundred thousand dollars to many millions of 
dollars”.  

Lane 
Accept, although “worst case” is 
generally used. 

3.1.8 3-50 24 
“Phase 1 bond releases are granted after satisfactory 
backfilling and regarding regrading have been completed on 
the disturbed area.” 

UT 
Accept. 

3.1.8. 3-50 24 
“backfilling and regarding” should be corrected 
to “backfilling and regrading” 
 

KY Duplicate comment 

3.1.8 3-50 37 
As stated, this is a federal requirement.  Some state regulatory 
programs may differ from this requirement. 

VA Clarify that this is a federal 
requirement. 

3.1.8 3-50 

2nd 
para., 
last 
sent. 

Suggest: “Phase 3 releases are granted after 
the approved post-mining land use (“PMLU”) and 
water quality standards for runoff leaving the 
permit area are is met (i.e. the mine site meets all 
performance standards and conforms with the 
approved permit reclamation plan). 

Mike R OSM Accept 

3.1.7.10 3-50 Par 2 

http://www.msha.gov/Impoundments/DesignManua
l/Chapter-2.pdf   This link is in a section of text 
which describes remining.  I’m not sure this link to 
the construction of slurry impoundment criteria has 
be inserted in the correct location of this document.  

KJass-OSM 
Accept.  Please ensure this is 
referenced in the proper location. 

3.1.8 3-50 

Par 3 
 
 
 
 

“provide funds for the government to complete the”  
REPLACE: “government” WITH “regulatory 
authority”. 
 

KJass-OSM Accept 

http://www.msha.gov/Impoundments/DesignManual/Chapter-2.pdf
http://www.msha.gov/Impoundments/DesignManual/Chapter-2.pdf
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Par 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

” Bond amounts are based on a “worst case” 
[INSERT:  reclamation cost estimate] scenario in 
relation to the maximum amount of disturbed area 
open at any one given time and may range from a 
[ADD:  minimum of $10,000][REMOVE: few 
hundred thousand dollars] to [ADD: hundreds of] 
[DELETE: many] millions of dollars. 
“bond [ADD: must] [DELETE: should] be 
sufficient to assure the completion of the 
reclamation plan if the work had to be performed 
[ADD: under contract of] [Delete: by] the 
regulatory authority in” 
 
“Reclamation bonds [ADD: may be] [DELETE: 
are] released [ADD: , generally in three]  phases 
[ADD:  as defined in SMCRA, and dependant on 
the extent of reclamation completed as approved.]” 
 
“Phase 1 bond releases are granted after 
satisfactory backfilling and regarding”  CHANGE 
TO: REGRADING. 
 
Phase 2 releases are granted after completion of 
[REPLACE: revegetation with TOPSOILING] 
activities.  
 
Phase 3 releases are granted after the approved 
post-mining land use (“PMLU”) is met (i.e. meets 
all performance standards and the approved permit 
plan) [ADD:  vegetation has been established for 
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the required amount of time (5 years east of 
Mississippi and 10 years west of the Mississippi), 
and the ponds have been removed.] 
 
“…federal, state, or municipal bonds; and 
investment-grade securities), and self bonds”  The 
federal rules do not specifically address the 
acceptance of investment grade securities – 
however, no RA’s that I know of allow these 
because of the potential for fast change in their 
values.  These must be removed from the list of 
items that can be used as performance bond.  
Perhaps listing all of the choices allowed is too 
detailed – stick w/ what’s listed in regs as allowed 
types w/ reference to the regulations if anyone is 
really interested. 

3.1.8 3-50 Par 6 

“To remain qualified, self-bonded permittees must 
maintain a tangible net worth of at least $10 
million, possess fixed assets in the U.S. of at least 
$20 million, and either meet certain financial 
ratios or have an "A" or higher bond rating.”  This 
list includes pieces of the three financial test 
criteria, of which the guarantor must fully meet 
only 1.  In addition, there are contracts that must be 
signed and other requirements (including 5-yr life 
of the entity, amount of self bonds no great than 
25% of TNW in the US, and financial in USGAAP 
format) which have not been identified in this 
section.   
 

KJass-OSM 
Accept.  Please make 
appropriate revisions. 
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“The regulatory authority [MAY] reduce the 
market value of collateral by a margin sufficient to 
cover the regulatory authority's cost to liquidate the 
collateral in the event funds are needed for 
reclamation”. This practice may be happening at 
state levels, but the federal regulations do no 
require this practice (though it is a wise one). 
 

3.1.8 
3-50- 
-53 

General 
Suggest section 3.1.8 be subdivided into additional sections.  
No discussion of bonding for water treatment. 

Mike R OSM 
Evaluate appropriateness of 
further subdivision of this section. 

3.1.8 3-51 Par 3 

[See 30 CFR Part 800 for Office of Surface Mining 
(OSM) regulatory requirements].  Also see OSM 
Directive REG-28 
(http://www.osmre.gov/guidance/directives/directiv
e525.pdf)g 

KJass-OSM Accept 

3.1.8 3-52  

GENERAL—this section may read better by separating out the 
different types of bonding instruments and their descriptions 
instead of discussing them jointly in the same paragraph or 
sentence. 

VA 

Accept 

3.1.8 3-52 

Par 4 
 
 
 
 
 
 
 
 
Par 5 
 
 
 
 
 
 

“which is updated annually on July 1 and can be 
viewed and downloaded at ww.fms.treas.gov/c570”  
I think you need to add that it is updated 
periodically so the list is always current, otherwise 
as written it can be assumed this list gets old & 
outdated which isn’t true. 
 
“third party to complete [ADD: the work needed to 
meet the requirements of] the reclamation plan” 
 
“Prior to disturbing new acreage [ADD: not 
considered in the reclamation cost estimate], the 

KJass-OSM Accept 
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Par 6 

permittee…” 
 

“typically requires five years [ADD:  in the eastern 
US and 10 years in the western US] after..” 

3.1.8 3-52 22 

Change “bonding requirements section 509 of 
SMCRA” to “bonding requirements of section 509 
of SMCRA”. 

Barcley-OSM 

Accept 

3.1.8 3-53 2 

UDOGM has interpreted the revegetation success rules as 
requiring less time to achieve bond release in the case of 
industrial/commercial post mining land use.  i.e. For industrial 
uses within 2 years of grading, vegetation success equals the  
vegetation cover necessary to control erosion. 

UT 

Reject.  No changes necessary 

3.1.8.1 3-53 14 

Sentence should also include “fails to complete all reclamation 
obligation…and available conventional bond funds (surety, 
letter of credit, etc.) are inadequate to complete the 
required reclamation. 

VA 

Accept 

3.1.8.1 3-53 

Par 1 
 
 
 
 
 
 
 
 
 
 
 
Par 2 
 
 
 

“Additional time [ADD:  to meet release criteria is 
met] may be required for attainment of certain 
PMLUs, such as commercial forest land, industrial, 
commercial, etc. Generally, once mining has begun 
on large sites, the only feasible reclamation plan is 
to complete the mining according to the original 
plan.”  Sentence 2 of this statement is incorrect.  
There is nothing in the regulations which prohibits 
a  permit revision to a SMCRA permit, including a 
change to the pmlu if all criteria is met in the 
application and supporting documentation. 
 
 
post a bond covering” CHANGE TO:  “post an 
individual bond covering” 
 

KJass-OSM Accept 
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“reclamation obligations. [ADD:  In addition, the 
TN federal program now includes an alternate 
bonding system process to ensure financial 
assurance to cover the cost of treating acid mine 
drainage beyond the life of the coal permit.]  Under 
OSM…” 

3.1.9 
3-53 
thru 
3-74 

Starting 
with 20 

The content of this section does not reflect its title “Mineral 
Resources and Mining by Region”, as it infers both minerals 
and mining operations other than coal.  Unless non-coal 
minerals were previously determined to be insignificant or 
unimpacted by the proposed rulemaking, other mineral 
resources should be discussed to some degree under this 
section, particularly considering federal mineral interests in 
western states.   
 
Oil, natural gas, and coalbed methane resources are usually 
more closely tied to coal geology than other mineral resources.  
In federal lands in Utah, coal and oil and gas resources often 
overlap, and unless previously determined to be insignificant, 
should (at least) be considered for evaluation with the other 
resources, since they have significant economic value. In Utah 
and other western states, the Bureau of Land Management 
would be a good source for this type of information. 

UT 

Accept in part.  A general 
statement to address the issues 
raised by this comment should 
be added to the discussion. 

3.1.9 3-54 1 
The pie chart showing production by region is very helpful.  
This would be a logical place to show a similar pie chart 
documenting reserves by region. 

UT 
Accept. 

3.1.9 
 
 
3.1.9.1 

3-54 
& -55 
 
-56 

Figure 
3.1-27, -
28, -29 
 
-30 

Again, these colors will not show up on b&w copies of the EIS, 
should use symbols instead so all can understand graphs 
regardless of color of printed or on-line EIS. 
 
Also, section 3.1.9.1.2:   page 3-60, figure 3.1.32; 
Pg 3-66, figure 3.1.36; page 3-63, figure 3.1-34; page 3-69, 
figure 3.1-38;  

KJass-OSM Accept 

3.1.9 3-55 1 

Figure 3.1-28 does not appear to correspond to Figure 3.1-29.  
The Appalachian Basin is listed as the second highest 
production region in the top figure at just under 400,000,000 
short tons in 2008.  The Appalachian basin is not even listed 
on the bottom graph for that same year.  What is denoted as 

VA 

Accept 
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the Illinois Basin on this graph has the same ton production as 
listed on the first graph for the Appalachian Basin (which is 
also 4 times more than is listed for the Illinois Basin on the first 
graph).  Have the items been mislabeled?   

3.1.9 3-55 4-5 
Figure 3.1-29 appears to omit the Appalachian Region from 
the graph. 

EPA Duplicate comment 

3.1.9 3-55 ----- 
Figure 3.1-29:  The legend is incomplete; each 
data set has 7 bars; the legend contains only 5 
regions. 

KY Duplicate comment 

3.1.9 3-55 
5 (Fig 
3.1-29) 

The legend for this figure is incomplete - Appalachian Basin 
and Colorado Plateau labels are missing.   

UT 
Duplicate comment 

3.1.9 3-56 n/a 
Figure 3.1-30 Map of Appalachian Basin, but only shows north 
and central basin, omits southern basin, per lines 17-18. 

VA 
Accept 

3.1.9.1.1 
Figure 3.1-30 

3-56 

1st 
para., 
1st and 
2nd sent. 

The coal “zones” shown in the figure and listed in the narrative 
are only “selected” zones from USGS publications.  There are 
other intermediate and deeper seams considered part of the 
Appalachian coal basin zones (e.g., No. 5 Block, Stockton and 
Coalburg, Winifrede/Hazard, Williamson/Amburgy, Campbell 
Creek/Upper Elkhorn No. 3, and Upper Elkhorn Nos. 1 and 
2/Powellton).  Suggest revisions, at a minimum, that the 1st 

sentence read: “…six selected coal producing zones 
regions,…”  Delete the second sentence, as the referenced 
figure provides that info.   

Mike R OSM Accept 

3.1.9.1 3-56 8 

The map of the Appalachian basin needs work.  There are 
many more coal seams that the 6 given in the legend.   Also 
the entire basin is not shown as it does not show Alabama, 
Georgia and southern Tennessee coal fields.  See Figure 3.2-
3. 

Lane 

Accept 

3.1.9.1 3-56  Figure 3.1-30 is labeled as a map of the 
Appalachian coal basin but only shows a portion of 
the basin (cuts off the southern Appalachian Basin.) 

Garnett Duplicate comment 

3.1.9.1.4 
3-57; 
3-58 

31-37; 
1-10 

Include recovery % as in the Extraction Method section for the 
Colorado Plateau 

UT 
Accept 
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3.1.9.1.2 3-57 General 

The section seems to be mixing coal “beds” and coal “zones”.  
Not clear without looking at the source reference material 
whether those resources listed as coal beds are actually 
multiple beds from coal zones.  I do not believe (see comment 
above) the “selected” zones shown/mentioned represent all of 
the coal zones in Appalachia.  If so, the reserve amounts 
under Federal lands may be misstated.  Shouldn’t this section 
state the amount of private lands over coal; state lands?  
Shouldn’t there be a section discussing major mineral owners 
controlling a majority of the reserves? 

Mike R OSM Accept 

3.1.9.1.2 3-57 1-21 

In addition to clarifying that many coal reserves are owned by 
Federal owners, this section should also characterize the 
private/state/etc. owners of coal reserves as well.  For 
example, in West Virginia and Kentucky, a significant 
proportion of lands are owned by out-of-state land holding 
companies, an important detail that is not at all mentioned 
here.  Existing research certainly exists as to the types of 
landowners in this region. 

EPA Accept 

3.1.9.1.4 3-57 33 

On line 6 of 3-36, “This DEIS does not use the term 
‘mountaintop mining’…” Then on the listed page and line, 
“Surface mining in this region utilizes area mining and 
mountaintop mining methods using draglines, trucks and 
shovels, and front-end loaders.”  It is unclear to what 
mountaintop mining refers. 

VA 

Accept.  Please ensure 
consistency in use of 
terminology. 

3.1.9.1 3-57 33 
This sentence references mountaintop mining even though 
page 3-36 lines 5-6 states “This DEIS does not use the term 
“mountaintop mining”. 

Lane 
Duplicate comment. 

3.1.9.1.3 3-57 Par 4 

Sentence 3 – “The majority of the coal resources in 
this region [,] located in thick bedswith low to 
medium sulfur content and high Btus [,] has been 
mined.  ADD comma’s as written. 

KJass-OSM Accept 

3.1.9.1.4 

3-57 
 
 
 
 
 
 

All of 
section 
3.1.9 
 
 
 
 

“40% of the production in the Appalachian Basin in 
2008 and”  See earliest comments above – update 
w/ 2009  information from EIA.gov  
This is also true throughout section 3.1.9 & all 
subparts: use of 2008 stats?  Granted this is most 

KJass-OSM 
Accept.  Please use updated 
data. 
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3-58 

 
 
 
 
footnote 
 
 
 
Par 1 
 
 
 
 
 
 
 
 
 
 
 

recent from EIA, but state should have data for the 
2 yrs since this was published. 
 
Why not put footnote 7 on this page where reference is 
located? 
 
Is the WV “42” still current as of this date or is this a 2008 # as 
well?  Otherwise, provide the date this was current. 
 
“Room-and-pillar mining using continuous miners 
is common in smaller resource areas and some 
small operations mine in beds above or below 
previously mined areas.”  I thought I had read in 
the early section of UG mining that multiple seams 
were NOT allowed in some cases.  If this is valid 
then between the 2 statements clarification is 
needed. 

3.1.9.1.4 3-58 
1st para. 
2nd sent. 

I don’t understand the relevance of the highlighted part of this 
sentence: 

“Room-and-pillar mining using continuous miners 
is common in smaller resource areas and some 
small operations mine in beds above or below 
previously mined areas.”  

Mike R OSM 
Please revise sentence to ensure 
meaning is clear. 

3.1.9.1.4. 3-58 
2nd 
para. 

I don’t understand the highlighted part of this sentence: “In 
addition, auger and highwall mining was once 
common in this region, but production by this 
method has declined as most have caught up with 
the final highwalls.” 

Mike R OSM 
Please revise sentence to ensure 
meaning is clear. 

3.1.9.1.4 3-58 9 Highwall mining is fairly common in WV. WV Accept. 
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3.1.9.1.5 3-58 11-16 Where did this data come from?  Is it permits or mines? WV Please clarify source in text. 

3.1.9.1.5 3-58 General 
This section says nothing about “Mine Size,” other than 12 
mines produce x% of regional production—it appears to be as 
much about employment. 

Mike R OSM Revise text accordingly. 

3.1.9.1.6 3-58 2nd sent. 

Suggest: “Prior to 2008, cCoal production in 
Appalachia was had been in decline for the two 
years before 2008. 

Mike R OSM Accept 

3.1.9.1.6 3-59 ---- 
What do the numbers on the y axis of the graph at the top of 
the page represent? (e.g., 4.90E + 08) 

Barcley-OSM Accept.  Please ensure the 
labels are understandable or 
removed. 

3.1.9.1.4. 3-59 2-3 
No source data/report is given for the 
comparison of tons/man-hour when comparing 
surface/underground efficiencies.  

KY Accept. 

3.1.9.1.6  3-59 7  

The use of the term utilization can be confusing.   
“The mines of the [Appalachian] region utilized 79% of 
underground production and 74% of surface production for a 
total utilization of 77% of the resource. (p. 3-59)”  
 
Is the statement about the Appalachian mines a reference to 
utilization of production capacity? If so, the mines themselves 
don’t utilize the coal - they produce it.  The public uses the 
coal. 

UT 

Accept. 

3.1.9.1.6. 3-59 

1st 
para., 
last 
sent. 

Do you mean?: “The electrical generating stations and 
steel mills mines of the region utilized 79% of 
underground production and 74% of 
surface production for a total utilization of 77% of 
the resource.” 

Mike R OSM Accept 

3.1.9.1.6 3-59 9-12 

In addition to describing recent year-to-year trends in coal 
production across all regions, this document should also 
describe longer term trends in available reserves and likely 
shifts in coal production among regions of the U.S.  While the 
chapter as written includes data related to available reserves 
in each region, there is no attempt to compare reserves across 
these regions, or to forecast trends in coal production.  This is 

EPA 
Accept.  Summarize the 
information on this issue 
available in other reports. 
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a significant omission, particularly in the context of predicting 
the likely impacts of the stream protection rule on coal 
production methods and its geographic distribution. 

3.1..9.2 3-59 n/a 
The sentence, “Arizona also produced coal from this region as 
of 2008,” reads backward.  It implies that AZ hadn’t produced 
coal until 2008, which is not true.  

Yellowman-OSM Accept. Revise text to clarify 
meaning 

3.1.9.2 3-59 14 

Replace “The Colorado Plateau is located in the Four Corners 
region of Colorado, Utah, New Mexico, and Arizona” with “The 
Colorado Plateau coal region comprises coal reserves in 
Colorado, Utah, New Mexico, and 
Arizona”.  The “Four Corners Region” generally refers to the 
area surrounding the four corners and does not describe the 
entire four-state area. 

UT 

Accept 

3.1.9.2.1 3-60 
Fig 3.1-
32 

Add a legend to the figure identifying what the colored areas 
denote.  If they represent reserves, it is not accurate, as coal 
reserves currently being mined in the Book Cliffs (located east 
of the San Rafael Swell are not shown at all.  The Wasatch 
Plateau Coal Field is much more extensive than shown in the 
figure, extending east and north from the area shown.  The 
Alton Coal Field with a soon-to-be permitted mine is also not 
shown.  Since mines in these areas will fall under SMCRA 
rules, these areas should be evaluated. 
Also, although it is a large coal resource conducive to 
underground mining, much of the Kapairowits Plateau is not 
typically included in reserve assessments because of National 
Monument status. 
 
The states also need to be labeled, and the shape of the 
states should be corrected. 

UT 

Accept 

3.1.9.2.1 3-60 4 
“The coal-bearing regions in the Colorado Plateau are 
predominantly located in eastern  western Colorado,” 

UT 
Accept 

3.1.9.2.1 3-60 5-6 

Correction:   
“some of the significant coal beds fields in the region include 
the Wasatch Plateau, Book Cliffs, Alton, and Kaiparowits 
Plateau in Utah, the San Juan Basin…”   
 
Explanation: Figure 3.1-32 inaccurately shows the Wasatch 
and Kaiparowits Plateaus as being the only coal-bearing areas 

UT 

Accept 
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in Utah.  Kaiparowits coal is not accessible to mine because it 
is within the boundaries of Escalante National Monument.  The 
Book Cliffs is also a coal producing area, as well as the Alton-
Kolob Coal fields, along with the Wasatch Plateau, all have 
permitted mines.  These coal fields are not the only coal fields 
in Utah, and none of them should be categorized with 
Colorado coal fields, since there are distinct geologic 
boundaries between the two.   
 
Coal mining in other fields (e.g. Henry Mountains) in Utah is 
also foreseen after the more-readily mineable Utah coal 
reserves are mined. 
 
Also, at least for Utah, the equivilation of “coal beds” with two 
“plateau” is awkward, since coal beds, while located in the 
plateau and in the plateau’s coal field, are not the plateaus 
themselves.  Using the term “coal fields” is probably more 
accurate than “coal beds” in Utah.  The use of “coal beds” for 
coal in other Colorado Plateau states might be acceptable. 

3.1.9.2.1 3-60 17-18 

This is just one example of many found throughout the EIS; 
tonnage should be described consistently, either as ‘million 
short tons’ or ‘thousands of short tons’, rather than mixing the 
two, especially in the same sentence.   “In 1997, about 30 
percent (330 million short tons) of coal mined in the United 
States came from Federal lands, 52,180 thousands of short 
tons of which came from the Colorado Plateau region,…” 

UT 
Accept.  Please use standard US 
units and practice for tonnage 
and other numbers. 

3.1.9.2.1 3-60 n/a 
Black Mesa was left off the Location of Coal Reserves Figure 
3.1-32.  

Yellowman-OSM Accept 

3.1.9.2.2 3-60 Par 3 1997 statistics on federal land.  There is nothing more recent? KJass-OSM 
Accept.  There should be more 
recent statistics available from 
BLM and other sources. 

3.1.9.2.2 3-60 18 
Not very clear: “52,180 thousands of short tons of which 52.18 
million short tons came from the Colorado Plateau region, 

UT 
Duplicate comment 

3.1.9.2.2 3-60 n/a 
Since Black Mesa was left out of 3.1.9.2.1, I’m wondering if it 
was not accounted for in the “23%” of Tribal Ownership 

Yellowman-OSM Accept 

General   
Since Kayenta Mine (Black Mesa) was omitted earlier, all 
sections pertaining to Colorado Plateau need to be checked if 
they are also missing data from Kayenta Mine.  

Yellowman-OSM 
Accept 
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3.1.9.2.5 3-61 General 
See comment above.  Titling the section “Mine Size”  appears 
too narrow. 

Mike R OSM Accept 

3.1.9.2.6 3-61 22 
General:  Suggested source of coal production/reserves etc. 
data for the State of Utah can be found at:  
http://geology.utah.gov/emp/energydata/coaldata.htm 

UT 
Accept 

3.1.9.2.6 3-62 
Figure 
3.1.33 

Include units of production in figure title or on Y axis. 
UT 

Accept 

3.1.9.2.6 3-62 Par 1 

Update 2008 stats on production by ranking.   This 
can be used for all state production numbers. 
http://www.eia.doe.gov/cneaf/coal/page/acr/table6.
html 

KJass-OSM Accept 

Figure 3.1-34 3-63  

The figure doesn’t identify what formation the black area 
represents.  It also appears that the majority of the Olmos 
Formation is in Mexico, which is not identified by a national 
boundary. 

Mike R OSM Duplicate comment 

3.1.9.3.1 
Location of 
Regional Coal 
Reserves 

3-63 
Figure 
3.1-34 

Black shading on this figure should be identified in the legend 
as Cenozoic alluvium.   

TX 

Accept 

3.1.9.3.1 3-63 
Figure 
3.1-34 

Incomplete legend.  i.e. what does black color represent?  
UT 

Duplicate comment 

3.1.9.3.2   
Why is privately owned land discussed in some sections and 
not others? 

WV 
Accept.  Please cover land 
ownership consistently. 

3.1.9.3.2 
Property 
Ownership 

3-63 11 
The statement that “about half of the Federal surface estate in 
the Gulf Coast Region is underlain by federally owned 
minerals” is not substantiated and appears incorrect.  

TX Accept.  Please document 
source of information and/or 
revise. 

3.1.9.3.3 3-64 2nd sent. This info looks like it should be (and some is) in 3.1.9.3.5. Mike R OSM Accept.  Ensure consistency. 

   
I do not understand what this phrase means:  “…and those 
same mines utilized 96% of that capacity.”  Does that 
mean they are mine mouth power plants? 

Mike R OSM Accept.  Please explain. 

http://geology.utah.gov/emp/energydata/coaldata.htm
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3.1.9.3.3 3-64  first paragraph, forth sentence says “Of the four top 
producing mines in the country, four are located in 
Texas.”  This is not correct. 

Garnett Accept.  This does not 
appear accurate. 

3.1.9.3.4 
Extraction 
Method 

3-64 13 The term soft overburden should be revised to 
unconsolidated overburden.   

TX Accept. 

3.1.9.3.4 
Extraction 
Method 

3-64 14 

The reference to Texas Utilities is outdated and should be 
Luminant Mining Company LLC.  Various companies in the 
Gulf Coast Region, including Luminant, are presently 
practicing removal of overburden with both the scraper/dozer 
and dragline methods.    

TX 

Accept 

3.1.9.3.4 
Extraction 
Method 

3-64, 
3-65 

25,  
1 

The study indicates that there may be mines in Texas that 
were  or were not withheld to avoid disclosure, however, all 
mines in Texas are subject to disclosure of coal production 
information, as is the case in all states.    

TX 

Accept 

3.1.9.3.5  
Mine Size 

3-64 19 

It is unclear the source of information for the indication that as 
of 2008, the Gulf Coast region had 14 surface mines.  This 
would imply that there are 11 surface mines in Texas, which is 
incorrect. 

TX 
Accept.  Please use accurate 
numbers. 

Figure 3.1-36 3-66  
There is no legend to distinguish the green area from the gray 
area. 

Mike R OSM Accept 

3.1.9.4.1 3-66 
Figure 
3.1-36 

Legend? UT Duplicate comment 

3.1.9.4.4 3-67 

1st and 
2nd 
paras., 
last 
sents. 

Do not understand what these statements means: 1st para.-- 

“Surface mines utilized 83 percent of the resource.” 
2nd para.-“ Underground mines utilized 
78 percent of the resource.” Is the surface and 
underground recoverable reserves both 38.2Bt?  On p. 3-68, 
below the production chart the DRB is noted as 50.9Bt. 

Mike R OSM Accept.  Please clarify 

3.1.9.4.3 3-67  
Second paragraph, third sentence, revise to “…continuous 
room and pillar mining method…” 

Garnett 
Accept 

Figure 3.1-38 3-69  
No legend distinguishes the different color areas with the grey 
areas. 

Mike R OSM Accept 
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3.1.9.5.2   
In Property Ownership, Tribal ownership was omitted for Crow 
in MT (Absaloka Mine).  The N. Cheyenne also have coal, but 
it hasn’t been mined.  

Yellowman-OSM 
Accept 

3.1.9.5.3 3-70 
1st full 
sent. “…a fraction of one percent beging bituminous.” Mike R OSM Accept 

3.1.9.5.4 3-70 Par 3 

“Surface mines in this region are primarily medium 
or large box cut area mines” Again, use of the term 
box cut area mines not a common term in the west. 
 
“Overburden is trucked and dumped in mined-out 
areas”  after the initial box cut to open access to 
coal, most of these mines use a dragline to place  
overburden  – not trucks 

KJass-OSM 

Accept.  Please revise and have 
ECSI/Morgan review for 
consistency with coal mining 
industry and regulatory program 
usage. 

  Par 4 

“Underground mining accounted for the remaining 
percent of coal production in 2008. In this 
region, underground mines tend to be either shaft or 
drift mines entering the coal seam beneath 
the final highwall.”  This is a general statement that 
for the most part is incorrect. 1) I know of only 2 
mines in this coal field that are underground and 
neither are “shaft” mines; however, one may now 
have need of a supplemental ventilation shaft.  
Primary access is a slope or drift for both.  2)  
Again, of the existing UG mines only the WY mine 
went underground an existing surface operation. 

KJass-OSM 
Accept.  Please ensure the 
accuracy of these statements. 

3.1.9.5.5 3-70  29 
“These 14 mines produced 70% of the coal in the entire nation 
in 2008.”  Figure 3.1-6 shows less than 50% comes from the 
entire Northern Rocky Mountain Region. 

UT Accept. 

3.1.9.6.1   

Centralia Mine is in temporary cessation, not sure if I would 
consider that “shut down.” For the purpose of the EIS I do feel 
that the Centralia mine and WA coal fields (Centralia/Chehalis) 
should be included.   

Yellowman-OSM 

Accept. 
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3.1.9.6.1 3-71 Par 2 

“Washington State’s only remaining coal mine, the 
Centralia Coal mine…”  Incorrect.  Actually there 
are 2 existing coal mines, both in reclamation, the 
John Henry Mine, located in Black Diamond, is 
owned locally. 

KJass-OSM Accept 

3.1.9.6.2  3-71 Par 3 WA coal ownership is federal (blm), private and state. KJass-OSM Accept 

3.1.9.6.3 3-72 12 Change “Denali Nation Park” to “Denali National Park.” 
Barcley-OSM 

Accept 

3.1.9.7.2  3-73 Par 2 

“There does not appear to be any data available 
regarding the location of coal reserves in relation to 
federally owned land for this region.”  Perhaps 
contacting OSM’s Alton office can provide this 
information as they oversee these states. 

KJass-OSM 
Accept. Please verify this 
information. 

3.1.9.7.4 3-73 18 
“Mining methods in the Western Interior Region includes 
include both area surface mining and” 

UT Accept. 

3.1.9.7.5 3-74 5-6 

“Mine Size 
The Other Western Interior Region consisted of 12 surface 
mines with 220 total employees and 2 surface underground? 
mines with 140 total employees in 2008.” 

UT Accept 

3.1.9.7.5 3-74  
First sentence should read “…and 2 underground mines 
with….” 

Garnett 
Duplicate comment 

3.1.9.7.5 3-74 Par 2 

“The Other Western Interior Region consisted of 12 
surface mines with 220 total employees and 2 
Surface [should this be UNDERGROUND??] 
mines with 140 total employees in 2008. 

KJass-OSM Duplicate comment 
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3.2 
GEN
ERAL 

 

The geology descriptions, at times, are extremely general and, 
at times, even discuss non-coal geology that will not ever be 
disturbed when mining coal.  Please focus on providing a 
description of the geology that is/will be affected by coal 
mining.  Some of the geology information is written from in a 
context of very general distriptions of geology and not from a 
viewpoint of how the geology relates to the coal measures.  
For example, page 3021, line 8-10 contains information on 
Pre-Cambrian strata in the Illinois basin.  A google search 
reveals that this information was taken, pretty much verbatim 
without quotes or summary, from an abstract titled “Interior 
Cratonic Basins” edited by Letighton (et.al, 1990).  Several 
sections of this paper were literally, cut and pasted, into the 
geology section of the EIS without first summarizing the 
information or placing the information in quotes to show it is 
being used verbatim.  This VERY GENERAL information is on 
the Illinois basin and not part of the coal measures or really 
relevant to coal mining.  Was this added just as easy “fill” 
material for a discussion on the Illinois basin?  The abstract 
can be found at http://sequestration.org/basin.htm 
   

OSM Hydro Team 
 YES 

 

3.2.3 3-23 10-11 

A focused discussion of the Powder River Basin is important, 
but I believe a standalone discussion of the Fort Union Region 
(primarily North Dakota) is important.  (1) ND is a top 10 coal 
producing state, where the extensive lignite deposit of the Fort 
Union Member is mined.  (2) The post mining land use in 
North Dakota is agriculture, in contrast to Wildlife/Grazing in 

OSM Hydro Team 
YES 

 

http://sequestration.org/basin.htm
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the Powder River Basin.  Creating a standalone discussion of 
the Fort Union Member, will translate into a clearer discussion 
of environmental consequences in Chapter 4 related to the 
post mining land use. 
 
Suggest adding Section 3.2.3.3 Fort Union Region Geology 
and Section 3.2.3.4 Region Seismicity 

3.2.4 3-26 5-6 

The discussion of the Northwest Region focuses on the coal 
bearing areas of Alaska.  A standalone discussion is also 
needed for Washington State, specifically the Centralia-
Chehalis Field.  Centralia Mine is a large mine currently in 
reclamation.  The mine has steep slopes, AMD, excess spoil, 
coal slurry impoundments, and is challenged with many other 
elements in the proposed SPR.  John Henry is another mine 
(although small and less significant) in Washington State in 
reclamation.  No coal is mined in Oregon. You provide a 
discussion in the Groundwater section (3.7) for Oregon and 
Washington, but you state that the geology section will be 
restricted to just Alaska.  There is no justification why you 
choose not to include a discussion of the Geology of Oregon 
and Washington. There are 2 active mines in Washington, so 
you need to include a discussion on the geology of this area or 
provide some justification as to why not to include.. 

OSM Hydro Team 
YES 

 

      

3.2.1.1.1 3-5 21-23 

There is a major trend in West Virginia in which higher sulfur 
content coal seams occur north of the hinge line, whereas 
lower sulfur content coal seams occur south of the hinge line 
in response to different depositional and geochemical 
environments.  

OSM Hydro Team 
YES 

 

3.2.1.1.1 3-5 >29 
West Virginia geologic formations and their coal seams have 
not been identified as had been discussed in the Kentucky, 
Tennessee, and Virginia section discussions.  

OSM Hydro Team 
YES  

3.2.1.1.1 3-5 27-29 

Mountaintop removal (steep slope) and area surface mining 
operations occur exclusively in southern West Virginia. The 
other surface mining methods such as contour, multiple-seam 
occur in both southern and northern West Virginia.  

OSM Hydro Team 
YES 

 

3.2.1.1.1 
3-5, 
3-6 

39 
Mountaintop removal (steep slope) and area surface mining 
operations occur in eastern Kentucky. Other surface mining 
methods such as contour, multiple-seam occur in eastern 

OSM Hydro Team 
YES  
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Kentucky. Add this to line #39.  

3.2.1.1.2 3-6 6 
Utilize the term “stratigraphic” nomenclature, rather than 
“lithologic” nomenclature 

OSM Hydro Team 
YES  

3.2.1.1.3 3-7 9-10 

If the reader is referred to section 3.2.1.1.2 for details on  
eastern Kentucky geology and coal seam names, than there is 
an inconsistency in the manner that the West Virginia is 
handled (refer to comment #2).   

OSM Hydro Team 
YES 

 

3.2.1.1.4 3-7 27 
Use BTU rather than high energy content. No discussion on 
metallurgical coal seams. 

OSM Hydro Team 
YES  

3.2.1.1.4 3-7 30 
The Pocahontas No. 3 coal seam occurs as an underground 
mine resource, as it well below regional drainage, and it not 
germane to the discussion of surface mining in Virginia.   

OSM Hydro Team 
YES  

3.2.1.1.4 3-8 2 

Mountaintop removal (steep slope) and area surface mining 
operations occur in eastern Kentucky. Other surface mining 
methods such as contour, multiple-seam occur in southwest 
Virginia. Add this to line #2. 

OSM Hydro Team 
YES 

 

General    

There are many parts of Section 3.2 that have been copied, 
verbatim, from existing documents, articles, etc.  When exact 
language is used, it needs to be offset in quotations or 
otherwise noted and properly referenced. 

OSM Hydro Team 
YES 

 

3.3.3 3-15 20-22 

As written, it sounds like only lignite occurs in the states 
constituting the Gulf Coast Region (with the exception of 
bituminous mentioned in TX).  While this is true in some, there 
is bituminous in Alabama and Arkansas.  Arkansas even has 
small deposits of anthracite. 
 
It is suggested that all of the coal types existing in each state 
be listed OR refer to all the coal types simply as “coal” (no 
differentiation).  Whichever method is accepted should be 
used in all of the various regions (including Appalachian, 
Western, etc.) for consistency.  

OSM Hydro Team 
YES 

 

3.3.3 3-15 20-22 
The occurrence and/or mining of other coal types (bituminous, 
anthracite) in other areas besides TX should be included.   

OSM Hydro Team 
YES  

3.2.1.5 3-16 2-14 
The Depositional Setting portion does not include sufficient 
information on the depositional settings of all regions within 
this section.  

OSM Hydro Team 
YES  

  5-7 
Not sure how this can be section 3.2.1.5 under 3.3.3? 
 
What is the significance of the Llano uplift discussion?   

OSM Hydro Team 
YES  
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3.2.1.5.1 3-17 1 Is this the Regional Geology section (not included in TOC)?  
OSM Hydro Team 
YES  

  23-25 

According to Texas Railroad Commission personnel, most 
lignite mining occurs in: 

- the Wilcox Group, lower Calvert Bluff Formation 
(lignite) in central TX; 

- the Jackson-Yegua (lignite) in south-central TX; and 
- the Claiborne Group, Bigford Formation (cannel coal) 

and Olmos Formation (bituminous) in south TX.  

OSM Hydro Team 
YES 

 

3.2.1.5.2 3-18 6 
According to the USGS report (source of this info), the Carrizo 
Formation consists mainly of sand and mud – not sandstone 
and mudstone.  

OSM Hydro Team 
YES  

  13 
According to the USGS report (source of this info), the 
Memphis Sand consists of sand, silt, and minor lignite – not as 
a sandstone, siltstone, and minor lignite unit.  

OSM Hydro Team 
YES  

  14 
According to the USGS report (source of this info), the Cook 
Mountain Formation consists of clay, silt, and sand – not clay, 
siltstone, and sandstone.  

OSM Hydro Team 
YES  

3.2.1.5.2 3-18 16 
According to the USGS report (source of this info), the 
Cockfield Formation consists of sand, silt, clay, and lignite – 
not sandstone, siltstone, clay, and lignite.  

OSM Hydro Team 
YES  

3.2.1.5.3 3-19 17 
“…beds that are currently…” 
 

OSM Hydro Team 
YES  

  17 “…Dolet Hills Formation…” OSM Hydro Team 
YES  

  18 The lignitic clays are found within the Hall Summit Formation. 
OSM Hydro Team 
YES  

3.2.1.6 3-20  
Due to its importance to the Gulf Coast and Illinois Basin 
regions, this section needs to include a discussion specifically 
on the New Madrid seismic zone. 

OSM Hydro Team 
YES  

  7 Add southern Illinois to the list.  
OSM Hydro Team 
YES  

  14 
The date (2008?) and source of the map need to be shown on 
all maps throughout the report.  

OSM Hydro Team 
YES  

3.2.2 3-21 2-4 
The Illinois Basin does not include Michigan.  The Illinois Basin 
includes IN, IL, and western KY.  The Interior Region is more 
inclusive and does include Michigan.   

OSM Hydro Team 
YES  

3.2.2.1 3-22 2-7 
To help readers understand - need to define/explain “failed rift” 
and tie to Mississippi Embayment.   

OSM Hydro Team 
YES  
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  13 
This section should discuss in more detail the coal-mining 
regions of IN, IL, and KY separately.  

OSM Hydro Team 
YES  

  14-16 Should specify the coal-bearing units are Pennsylvanian age.  
OSM Hydro Team 
YES  

3.2.2.2 3-22 14-16 
The Raccoon Creek Group also contains important coal-
bearing strata in Indiana. 

OSM Hydro Team 
YES  

  19-20 
It should be clarified that the Hymera and Danville coals (IN) 
are correlative with the Jamestown and Danville coals (IL) and 
the Paradise and Baker coals (KY).   

OSM Hydro Team 
YES  

3.2.2.3 3-22 25-26 Delete references to Michigan. 
OSM Hydro Team 
YES  

  27 
It appears the higher range (160-200) extends into southern 
IL. 

OSM Hydro Team 
YES  

  24-32 
Due to its importance to the Illinois Basin, this section needs to 
include a discussion specifically on the New Madrid seismic 
zone. 

OSM Hydro Team 
YES  

3.2.5 3-32 3 This section should be called Western Interior Coal Region. 
OSM Hydro Team 
YES  

3.2.5 3-32 6-7 
Need to include a map showing the locations of the Arkoma, 
Cherokee, and Forest City Basins.  

OSM Hydro Team 
YES  

3.2 3-2 7-8 

“Some of the coal regions encompass large areas requiring 
some geological descriptions to be generalized (see Figure 
3.2-1).”   In the State of Utah, at least, greater (and sometimes 
more accurate) detail is needed than is presently provided 
under the Colorado Plateau coal geology section (see notes in 
section 3.2.1.3.3).   
 
Consider using the USGS-designated hydrology areas 56 and 
57 to accurately portray resources in the areas potentially 
affected by coal mining since previous boundaries in the scope 
of this EIS provide inaccurate analysis of resources possibly 
affected by coal mining. 

UT 
YES 
 

Please consider the use of the 
USGS information as the State of 
UT is saying that it is more 
accurate.  

3.3.2 (should b 
e 3.2.2) 

3-11 16 

General – The section heading numbers for this section are 
fouled.  This section would logically be numbered 3.2.2 (not 
3.3.2) and subsections would be 3.2.2.1, 3.2.2.2, etc. (not 
3.2.1.3, 3.2.1.4, etc.) 

UT 
YES 

Agree with UT, The subsection 
numbering for Colorado Plateau 
Region should be 3.2.2, not 3.3.2 

3.3.2 (should 
be 3.2.2) 

3-12 2-6 Figure 3.2-4 is misplaced below the Colorado Plateau header 
UT 
YES 

Agree with UT.  Why is Figure 
3.2-4, which is an Appalachian 
Basin Region Seismic map, 
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 placed in the Colorado Plateau 
geology section.. Correct.  

3.2.1.3.3 
(should be 
3.2.2.1.3) 

3-14 6-22 

 
The text for this section of the EIS in its entirety was taken 
from an EPA coalbed methane paper, and contains inherent 
errors as a result when applied to coal mining.  The map 
associated with this inappropriate description in the original 
source is also incompatible with the maps generated for this 
EIS.  Hence the incorrect word description.   
 
For a more accurate map of coal resources and reserves, 
please see the 2000 USGS report entitled “Geologic 
Assessment of Coal in the Colorado Plateau: Arizona, 
Colorado, New Mexico, and Utah” (Professional Paper 1625-
B).   
 
The statement that “a very small portion of the basin is in 
northwestern Colorado” is incorrect, and is a good example of 
how this description of the Uinta Basin is inadequate for 
purposes of coal reserves and mining.   
 
In Utah, most of the coal mining takes place on the far west 
end of what is called the “Uinta Coal Basin.”  
 
 

UT 
YES 

Please consider these 
comments.. Please summarize 
previous work, don’t cut and 
paste.  What information is used 
directly, use quotes to signify that 
the information is taken verbatim 
from the source.   

3.2.1.3.3 3-14 15-17 
These two depth estimates are close on the shallow number 
but not on the deep one.  This is likely due to the source – a 
coalbed methane appendix.   

UT 
YES 

Please  contact the State of  
Utah (801-538-5320) get the 
accurate depths 

3.2.1.3.3 3-14  

A discussion of the geology of the Southwestern Utah Region 
(Kaiparowits Plateau) is necessary:  the Utah program recently 
approved a plan for a surface mine in this region and 
anticipates an application to substantially expand that mine.   

UT 
YES 

Please consider adding the 
geology of the Kaiparowits 
Plateau to the coal discussion for 
UT 

3.2.1.3.3 3-14 20-21 

The term “targeted” is incorrect when applied to coal mining.  It 
was taken from a source used in describing coalbed methane 
production, not coal mining.  In Utah and very possibly 
worldwide, coal mining has occurred at a maximum depth of 
just over 3,000 ft. 

UT 
YES 

Please revise if this section was 
taken from a coal bed methane 
report.  The word “target” may be 
not used properly. I have to defer 
to the State of UT for their 
expertise on this issue 

3.2.3 3-23 4 - 6 
The description and map showing the Northern Rocky 
Mountains and Great Plains Region in Section 3.2.3 does not 

UT 
YES Please revise 
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agree with the description and map in Section 3.1.9.5.1. Are 
Utah, Idaho, and New Mexico part of the Northern Rocky 
Mountains / Great Plains Region or in the Colorado Plateau 
Region? 
 
If the Figure 3.2-11 is correct, then replace text with: “The 
Northern Rocky Mountains and Great Plains Region 
encompasses the coal-bearing areas of the states of Idaho, 
Montana, North Dakota, South Dakota, and Wyoming and 
selected coal-bearing areas in Colorado, New Mexico, and 
Utah.  This region is subdivided into many basins, regions or 
fields (see Figure 3.2-11).”  

3.2.1.1.4 3-7 12-14 

Coal occurs in three distinct areas in Virginia.  The Eastern 
Coalfields are Triassic basins where commercial bituminous 
coal mining began as early as 1748, with mining continuing for 
about 200 years.  The last major mine closed in 1927 with 
sporadic mining continuing through the 1950s.  Although 
mining has ceased, Virginia’s Abandoned Mine Land program 
(AML) continues to evaluate problems and to conduct many 
reclamation projects in this area due safety issues such as to 
housing developments near old mine shafts.  The Valley 
Coalfields are in the west-central Valley and Ridge part of the 
state.  The Mississippian-age semi-anthracite coal was 
primarily mined from the mid-1800s to early 1900s; however, 
sporadic attempts at additional mining or reprocessing of mine 
refuse have continued to the present.  The AML program also 
continues to conduct reclamation projects in this coalfield area.  
Mining in the Southwest Virginia Coalfield began in the 1880s.  
The coalfield consists of  relatively …(continue current 2nd 
sentence) 

VA 
YES 

Please summarize VA’s 
concerns to make sure the 
document accurately portrays 
mining and geology in Va, in 
general.  Simply summarize the 
information they provided and 
include it in these sections.  

3.2.1.1.4 3-7 18 Russell, not Russel 
VA 
YES 

revise 

3.2.1.1.4 3-7 36 

… secondary names, in Virginia alone. (end here, delete coal 
names, add following).  In the 1980s, in order to provide more 
detailed geologic base maps and ensure consistent 
stratigraphic correlation, Virginia completed the mapping and 
publication of 7 ½ minute geologic quadrangle maps for the 
SW Virginia coalfield area.  A coal bed’s mapped “geologic 
name” is required in permitting; however, historic local names 

VA 
YES 

Revise and include their 
comment 
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are also still commonly used by surface and mineral owners 
due the use of these names in deeds, leases and contracts. 

Table of 
Contents for 
3.2-3.4 

I -- 
Beginning at 3.2.3.2, the pages denoted in the Table of 
Contents do not match the actual page numbers in the 
document. 

Barcley-OSM 
YES Revise 

3.2.1.1.6 3-10 20-21 

The second statement should be “The depositional 
setting and geology of the coal bearing area of 
western Maryland are identical to that of the 
western Pennsylvanian Bituminous Coal Region. 

Barcley-OSM 
YES 

Revise 

3.2.1.5 
Depositional 
Setting 

3-16 13 
The coal bearing formation, Claiborne Group, is incorrectly 
referred to as the Clairborne Group. 

TX 
YES Revise 

3.2.1.5.2 
The Claiborne 
Group 

3-18 31 
Discussion in this subsection incorrectly indicates that active 
mining is occurring in this formation. 

TX 
YES Revise 

3.2.5 
Other Western 
Interior Region 

3-32 5 
Central Texas is now identified as being contained within the 
Other Western Interior Region, unlike discussions in other 
sections. 

TX 
YES 

There have been several 
comments related to this one.  
The fact that several States are 
described in the document to be 
in part of several regions may be 
reflective of how much of the 
information is not summarized 
but copied and pasted directly in 
to the document from various 
sources.  Proof read the 
document and make sure that 
States are part of several 
regions. Summarize, don’t cut 
and paste. Reference correctly. 
Quote when text is taken as 
verbatim from a paper or book.  

      

      

      

      



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
 



Comment Form 
  
 

Title of Document EIS Chapter 3 - 3.3 Soils  
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General Soils 
Comment 

  

The soils section provides very general and brief soils 
information for the OSM Mid-Continent Region (MCR).  
The Ecological Subregions descriptions appear to come 
from the USDA Forest Service descriptions compiled by 
McNab et al.  It was noted by the authors that the 
dominant soil orders, suborders, and soil associations of 
the ecoregions (Ecological Subregions) are from McNab 
and Avers 1996.  Because of this very general and brief 
presentation of soils information there is very little 
technically to comment on. 
 
Some of Ecological Subregions and Associations cover 
areas that have never been mined for coal and 
economically/technologically will never be mined for coal 
(example: Flint Hills – KS).  It is recommended that we 
focus on the soil resources that could be impacted by 
coal mining.  This can be accomplished by overlaying 
economically viable coal reserves (USGS National Coal 
Assessment Program, Luppens et al) over the soil 
associations to have a better idea of potential impacts to 
soil resources.  Luppens and others (Gary McIntosh 
past OSM TIPSter) in the USGS National Coal 
Assessment Program have developed some very nice 
GIS programs and tools for this type of work.  (Joseph) 
 

Yes 

Agree with these comments.  
Please revise text using the 
approach suggested to focus on 
the areas where coal production 
is likely.  The data appears to be 
readily available and the use of 
GIS tools should make this 
analysis less complicated. 
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General Soils 
Comment 

  

A discussion should be included on the creation of new 
soils by coal mining and the classification these soils in 
many of the MCR States (IL, IN, KS, TX, others).  This 
would include the creation of Prime Farmland soils in TX 
through soil substitution. This defines the soils 
resources in the coal fields that are now developed 
since coal mining and reclamation has occurred under 
the SMCRA.  (Joseph)   
 

No 
Duplicative.  Comment is 
addressed in disposition of 
comment on pg.3-44, line 20-24 

General Soils 
Comment 

  

Significant areas have been previously surface mined for 
coal in much of the MCR coal fields.  We should discuss 
Abandoned Mine Lands (AML) and the associated soil 
descriptions.  This defines a resource or loss of a 
resource in these areas.  Also significant impacts to soil 
resources can be seen in areas of pre-SMCRA 
underground mining.  (Joseph) 
 

No 

Agree in part.  While the AML 
information may help focus the 
discussion, this EIS and 
rulemaking focus on future 
mining operations. 

General Soils 
Comment 

  

Throughout the document the misspelling of “Molisols” 
needs to be corrected to Mollisols or Mollisol as 
appropriate.  (Joseph) 
 

Yes  

3.3.2 
General 
Comments 

  

Why is this done based on ecological regions and not on coal 
field region? The Co Plateau covers a HUGE range of soils 
and this section would make much more sense if it was done 
based on the coal fields not on eco-regions.   There is not 
much that can be technically reviewed since it is very general.  
This section needs maps.  This section leaves out Arizona.  
(McGregor)   

Yes 

Arizona should be included.  
More focused discussion of the 
coal fields versus broader 
ecoregions is appropriate. 

3.3.5 General 
Comments 

  
Once again soils should be described by the coal region not by 
the eco-region.  The variability of this area is HUGE.  A map 
needs to be included as well.  (McGregor)  

No  
Duplicative of above general 
comment 

3.3.6 
General 
Comments 

  

It is interesting that this section includes information about 
Washington soils when the beginning of the EIS does not 
include the State of Washington in its scope.  This section 
should focus on describing the soils in the coal region only.  
Need a map for this section.  (McGregor)   

Yes (for first 
sentence of 
comment) 

It is interesting that Washington 
State is discussed in the soils 
section but is not identified as 
being in the study area under 
Section 3.0.2 – Study Area 
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3.3.2 3-12 1 
The Appalachian Basin Region Seismic Hazard Map (Fig 3.2-
4) is placed in the section about the Colorado Plateau Region. 
(Virginia)  

No 

Comment incorrectly labeled as 
soils.  Comment was moved to 
geology and seismicity section 
3.2 

3.3.0 
3-36 
to 3-
38 

Multiple 
Pages 

Soils Section – This section seems to indicate that much of the 
soil on mining sites is recovered or recycled.  In the 
Appalachian top-soil is typically not saved for reclamation.  
This should be discussed and the variances allowed for soil 
substitutes should be discussed.  (EPA) 

Yes 

Accepted this comment to the 
extent that the existing regulatory 
requirements of SMCRA relevant 
to the handling of that portion of 
the soils referred to in Federal 
regulations as topsoil / topsoil 
substitute should be summarized 
in the introduction to this 
subsection discussion.  Please 
provide a brief summation of 
what SMCRA requires under 30 
CFR, Section 816/817.22.    

3.3.0 3-37 33-39 

Though KYDNR acknowledges soil was often 
removed and “lost” in the past, current 
regulations require that the topsoil layer be 
salvaged and stored until reclamation occurs.  
(Kentucky) 

No 
Duplicate of Virginia’s comment 
for line 38 below 

3.3.0 3-37 38 

The use of past and present tense is inconsistent.  Clarify past 
mining versus current practices - SMCRA regulations do not 
allow the movement of excavated soils downslope or into 
streams.  A mention of current practices including topsoil 
segregation and sediment control, i.e. basins, is needed here. 
(Virginia)    

Yes 

The discussion in this paragraph 
(lines 33-line 2 on pg.38) blurs 
the distinction that needs to be 
made between pre-law mining 
and current mining practices.  
Under current mining practices, 
the soil growth medium for 
reclamation must be salvaged / 
removed and stored / protected 
or immediately redistributed on 
backfilled areas (see 30 CFR 
816/817.22).  While soil erosion 
from disturbed areas occurs, the 
impacts associated with soil 
erosion are greatly reduced / 
minimized under current mining 
practices / regulations (30 CFR 
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816/817.45.  Suggest the 
paragraph be revised to make 
the distinction between the past 
(pre-SMCRA) and present 
mining environment relevant to 
soils.     

3.3.0 3-38 10 - 15 

I think we should use the original SMCRA preamble 
language and references regarding productivity and 
capability rather than a BLM reference.  At a minimum 
we should use NRCS discussions on capability and 
productivity.  I’m not sure why BLM would be an 
information source for this topic when we have sufficient 
coal mining and reclamation research on productivity 
and capability (OSM Publications and ASMR 
Proceedings).  (Joseph) 
 

Yes 
Agree.  Use SMCRA preamble 
language versus BLM reference. 

3.3.1 3-38 19 Delete: from slumping and landslides  (Virginia) Yes  

3.3.0 3-38 3 

This paragraph discusses how bad mining and reclamation is 
for compaction of soil.  Why not also include how reclamation 
tries to prevent compaction and other adverse soil issues 
during the soil reconstruction process?  (McGregor) 

No 
Duplicate of comment for lines 3-
9 below 

3.3.0 3-38 3 - 9 

The introduction of surface mining impacts on natural 
soil is an important paragraph, but the current wording is 
inaccurate.  For example:  soil is removed but cannot be 
backfilled (line 3) unless a soil substitute is approved to 
replace it.  Soil texture may be modified by mixing with a 
soil that has a different textural classification, but not by 
removal (line 4).  The EIS should not be based on illegal 
actions such as mixing soil with mine spoil or using 
“improper storage” (lines 8 and 9).  Again, the 
reclamation process does not backfill soils (line 9).  
Please have a soil scientist with experience in coal 
mining under the current regulatory program re-write this 
paragraph.  (Joseph) 
 

Yes 

This paragraph is not reflective of 
current mining practices.  Please 
revise the discussion to clarify 
that the discussion as presented 
here is reflective of what can 
happen during mining but that 
under current mining practices, 
measures are taken during 
reclamation to prevent excessive 
compaction of the growth 
medium as per 30 CFR 
816.22(d)(1).  Also, soils used as 
a growth medium are 
“redistributed” in lieu of 
“backfilled”.  Note that the NEPA 
document should be written in 
the context of compliance with 
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the requirements of the 
regulations.  

3.3.0 3-38 4 – 9 

If this section is discussing mining and reclamation 
operations post-SMCRA then it is not correct.  Please 
clarify if this is a pre-SMCRA discussion.  (Joseph) 
 

No 
Addressed by comment / 
disposition for 3 – 9 above 

3.3.1 3-38 7 
Forestry reclamation approach is in wide use in the 
Appalachian basin, reducing compaction during reclamation.  
(Virginia) 

No 
Addressed by comment / 
disposition for 3 – 9 above 

3.3.1 3-39 
Table 
3.3-1 

Missing percentage of coal region in table for Ramsey-
Muskingum-Lonewood-Lily soil association.  (Joseph) 
 

Yes  

3.3.1.1 3-40 5-8 

Similar to comments earlier in this chapter, this chapter should 
not provide the impression that steep-slope mining must 
create valley fills in all cases.  These two sentences – as 
written – reinforce this mistaken impression.  Rather, it should 
be clear that in many cases they do produce fills, but there are 
often opportunities to prevent creation of fills using adjacent 
lands for spoil placement.  (EPA) 

No  
This comment is to be argued in 
the discussion in section 3.1, not 
in a discussion of soils. 

3.3.1.1 3-40 11 

The Appalachian Regional Reforestation Initiative (ARRI) is 
providing science based reclamation practices to reclaim 
surface and underground mine sites to support forestland.  
(Virginia) 

No 

While the comment is correct, 
the comment provides no value 
related to the content of this 
section. 

3.3.1.1 3-40 1-14 

This section focuses on the negativity of mountaintop removal 
mining and valley fills.  Postmining lands can be restored to 
commercial, residential, recreational, agriculture, forestry or 
fish and wildlife habitat equal to or greater than the premining 
land use.  (Virginia) 

No 
While the comment is correct, 
the comment is more appropriate 
for the “land use” section. 

3.3.1.1 3-40 12 
Editorial:  need a comma between rainfall and 
revegetation.  (Joseph) 
 

Yes  

3.3.1.1 3-40 2 
It should be noted that coal has been mined for 
nearly 200 years in Kentucky.  (Kentucky) 

No 

While the comment is correct, 
the text is accurate as well and 
the point of the comment is of 
little consequence.  

3.3.1.1 3-40 4 
 Still another reference to “mountaintop 
mining.”  (Kentucky) 

No 
Addressed by comment / 
disposition for 3-40, 4-6 below 
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3.3.1.1 3-40 4 - 6 

Contractor indicated they would not be using the term 
“mountain top mining”.  Is the term used here as a quote 
or should the term used be “mountaintop removal 
mining?”  Also, as an editorial comment, the Contractor 
uses the word mountaintop as one word in some places 
and two words in other places.  Please be consistent.  
(Coker)  

Yes  

3.3.1.1 3-40 5 

Is the 2003 estimate for 40% MTM/VF mining the most 
current we have?  If an updated number is available 
please use it.  (Joseph)   
 

Yes  

3.3.1.1 3-40 9 

Disturbed acreage associated with surface mining in 
Appalachian area may be significantly smaller than 350 
acres.  Unless you have source quote for this acreage 
number, suggest you lower acreage range to 100 acres.  
(Coker)  

Yes  

3.3.2 3-41 13 Generally formed in colluvium, not alluvium.  (Utah) Yes  

3.3.2 3-41 18 

Ecological areas should include Great Basin and Range, High 
Desert.  I think Section 3.12.2, Figure 3.12-3 and Table 3.12-5 
present the ecological areas in more familiar terms that could 
be used in this section as well.  (Utah) 

No 

Contractor explains where the 
ecological area determinations 
used in this section are obtained 
from.  To develop new ecoregion 
determinations at this point 
would require a complete 
reevaluation of the soil 
distribution within the ecoregions 
and that is not necessary.  

3.3.2 3-41 18-40 

Six ecological areas are listed, but the subsequent discussion 
does not cover the same six ecological areas; i.e. North 
Central Highland is identified in the topic paragraph, but South 
Central Highland areas are discussed in paragraphs below.  
White Mountains are not identified as an ecological area, but 
are discussed.  Range and High Desert ecological area 
important to Utah.  (Utah) 

Yes 

First, please reconcile the six 
ecoregions listed in lines 18 – 20 
of the discussion with those 
described in the six paragraphs 
below this discussion. 
 
Second, as for the part of 
comment related to Range and 
High Desert ecological area 
needing to be considered, if the 
Contractor’s existing discussion 
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of ecological areas includes 
(under another name) the area 
that would otherwise fall within 
the commenters “Range and 
High Desert ecological area, then 
this comment can be discarded.  
If not, we need to talk to Utah 
about this comment to determine 
if the area should be included as 
an ecological area for purposes 
of soils identification. 

3.3.2 3-41 2 Include Alfisols in this list.  (Utah) Yes  

3.3.2 3-41 2,and 6 Spelling correction, “Mollisols”  (Utah) No 
Duplicative.  Addressed in other 
comments 

3.3.2 3-41 22 
Editorial:  add “are” between area and mostly.  (Joseph) 
 

Yes  

3.3.2 3-41 7 
Mollisols predominant on high country plateaus and ridge tops. 
(Utah)   

Yes 

Unless the Contractor has 
knowledge that contradicts this 
comment, the sentence should 
be revised to say something like 
“Mollisols are the dominant soils 
of the plains and the high county 
plateaus and ridge tops.” 

3.3.2 3-41 7 Alfisols predominant in forested high country.  (Utah)   Yes 

Unless the Contractor has 
knowledge that contradicts this 
comment, a statement reflecting 
this should be added to this 
discussion. 

Table 3.3-2 3-42  
Relevance of this table is questionable.  Tavaputs Plateau is 
missing a percentage.  Total percentage should add up to 
100%.  (Utah) 

Yes 

Contractor should disregard 
comment about relevance. 
 
Contractor should provide the 
missing percentage. 
 
Contractor should disregard the 
total percentage part of comment 
as contractor explains that only 
soil associations that make up 
2% or more are listed on the 
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tables.  

3.3.2.1 3-43 11 Where is Arizona? (McGregor)  Yes 

In the paragraph that makes up 
lines 6 – 11, similar information 
to what is provided for the other 
3 states is missing for Arizona.  
Please provide or explain to the 
reader why such information is 
not available.  

3.3.2.1 3-43 12 

Should not be using BLM productivity standards, typically the 
NRCS is the source for productivity standards.  This paragraph 
is much too general when describing CO plateau soil 
productivity.  Some of these areas are in forest areas and 
some are used for agricultural purposes, not all are low 
productivity soils.  Revegetation does not take 20 years, if it 
did the bond period would not be 10 years.  This paragraph 
does not reflect current reclamation practices.  (McGregor) 

Discuss with group 

NRCS standards are much more 
appropriate than BLM.  Please 
revise the text in light of this 
comment. 

3.3.2.1 3-43 15 

Disagree with this statement.  Revegetation with native 
species can be achieved within the bond release period of 10 
years.  Establishment of cryptogams may require 20 years.  
(Utah)   

Yes 

While it appears as though the 
author is drawing from a BLM 
publication, the fact is that 
revegetation can be achieved in 
less than 20 years.  Revise the 
statement to reflect that the 
revegetation bond release 
liability period in this area of the 
country is 10 years (30 CFR 
816/817.116(b).  

3.3.2.1 3-43 16 
Primary reason for low reclamation potential is lack of 
precipitation during growing season.  (Utah) 

Yes 
Include limited precipitation in the 
limiting factors for reclamation 
potential. 

3.3.2 3-43 4 
Editorial:  remove the term “especially”.  (Joseph) 
 

No 
This comment seems to be 
writer’s preference   

3.3.2.1 3-43 6 
This sentence makes it sound like that there is very little 
surface coal mining occurring.  (McGregor)   

No 
This comment seems to be 
writer’s preference   

3.3.2.1 
3-43 8 

Does the 27,453 acres disturbed include the acres disturbed 
on Indian Lands in New Mexico?  (McGregor)  

Yes 

If Indian Lands are included, 
Contractor should disregard 
comment.  If not, please provide 
information for the entire state. 

3.3.2.1 3-43 9 Any reclaimed acreage in New Mexico?  (Utah) Yes 
Please provide reclaimed acres 
for N. Mexico or explain why this 
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information is unavailable. 

3.3.2.1 3-43 9-11 
The source of these numbers should be included, but our 
records for overall total reclaimed and overall total disturbed 
acres are very similar to yours.  (Utah) 

Yes 

Please provide source of 
acreage numbers for Utah just as 
you did for Colorado and N. 
Mexico. 

3.3.3 3-44  

We should be noting the tremendous impact to the soils 
resource in the MCR from agricultural practices.  Years 
of poor farming practices and livestock mismanagement 
have devastated the soils of MCR.  Significant soil 
erosion is still occurring on these agricultural areas that 
continue to clog our streams.  Historical cotton 
production in the southern portion of the MCR has 
caused severe erosion to the point where native topsoil 
no longer exists and the subsoil is now the topsoil.  All of 
these soils resources have been washed into streams 
and rivers and have significantly altered their habitat and 
physical characteristics.  Continued farming in these 
areas will cause additional significant damage to 
streams and rivers.  (Joseph) 
 

Yes 

It is almost intuitive that 
agricultural activities in many of 
the regions, especially the Illinois 
Basin, Gulf Coast, and other 
areas where agricultural activities 
are a significant land use, have 
historically had a significant 
adverse impact (i.e. soil loss and 
stream sedimentation).  Please 
add a statement acknowledging 
that the existing soil resources in 
these areas have historically 
been adversely impacted by 
agricultural activities.    

3.3.3 
Gulf Region 

3-44  
A dominant soil associations table has been provided for all 
regions but the Gulf Coast Region.   (Texas) 

Yes 
Please add the appropriate table 
of explain to the reader why such 
a table was not available. 

3.3.3.1 Soils 3-44 20-24 

This section would be better served by discussing that in 
general that soil substitution practices commonly used in 
the Gulf Region (Lignite coal mines) increase the 
productivity and capability of the soils.  Reclamation 
potential is very high since we have the opportunity to 
remove and replace some of the highly eroded and 
weathered surface soils.  As mentioned previously in 
Texas prime farmland soils have been created where 
none existed before.  In LA and MS we are creating very 
productive soils for pine plantations that are superior to 
the premining soil materials.  (Joseph) 
 

Yes 

As a part of the existing / 
affected environment discussion, 
it should be indicated that under 
certain circumstances, mine 
reclamation has improved the 
productivity of the existing soils 

3.3.3 3-45 15-16 Editorial:  correct the “area are” and “”wetlands. Yes  
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drained.”  (Joseph) 
 

3.3.4 3-45 31 
Editorial:  insert “is” between “and” & “used”.  (Joseph) 
 

Yes  

3.3.4.1  3-47  2 

What is meant by “Soils in the Illinois Basin Coal Region 
are generally productive” Most of the Soils in the IL 
basin are the most productive soils in all of the US.  
(Joseph) 
 

Yes 
Please remove the word 
“generally” from line 2   

3.3.4.1  3-47 2-5 

Soils reclamation on coal mines in the IL Basin has 
been an outstanding success and the soils have great 
reclamation potential.  Prime farmland reclamation was 
a concept when SMCRA was passed in 1977 and is 
now a well documented success.  This should be noted.  
(Joseph)   
 

Yes 

This should be acknowledged 
and incorporated into either the 
existing environment discussion 
of the Illinois Basin and/or in the 
Chapter IV analysis of impacts 
associated with the no action 
alternative.    

3.3.4  3-47 
Table 
3.3-3 

Missing percentage of coal region in table for Varna-
Elliott-Ashkum soil association.  (Joseph) 
 

Yes  

3.3.5.1 3-49 10 

Disagree with the statement that reclamation potential is poor 
for this area.  This statement is untrue.  Reclamation does not 
take 20 years.  Again this wording is coming from the BLM and 
does not truly reflect current reclamation practices on the 
mined areas.  (McGregor)   

Yes 
See disposition for pg. 3-43, line 
15 

3.3.6.1 3-51 10 
Need more information concerning soil productivity for the 
State of Washington.  These soils are highly productive forest 
soils.  (McGregor)   

No 
What Contractor says is 
sufficient for this document and 
consistent  

3.3.7  3-51 12 

Most of the time this area of the Mid-Continent region is 
commonly referred to as the “Interior” or “Western 
Interior” coal region.  I’m not sure what “other” refers to?  
(Joseph)   
 

No Preference of the author 

3.3.7  3-53 
Table 
3.3-6 

Percentage of coal region is missing in the table for 
Bates Soil Series.  This is a common soil series in the 
coal mining areas in KS, MO, and OK.  (Joseph) 
 

Yes  
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3.3 42 38-39 
Change to:  Care should be taken to salvage and properly 
maintain and store topsoil.  (Virginia) 

No 
Commenters page reference is 
incorrect.  Unable to determine 
where comment applies. 

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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3.4.0.4 3-65 GEN 

This section should contain a clear and concise discussion of 
the difference between non-mobile boulder/cobble headwater 
streams (e.g. Rosgen A-Aa+) and mobile meandering alluvial 
sand bed streams (e.g. Rosgen C). Include pictures. 
 
The section should also discuss the design considerations of 
ephemeral versus perennial streams and the importance of 
sediment transport in alluvial systems. Sediment transport 
needs to be discussed with equal detail as Sediment Control 
(e.g. riparian buffer). 
 
Include a discussion of challenges of stream restoration in 
high-gradient watersheds.  Rosgen is only useful in low 
gradient watersheds.  This issue will relate directly to the next 
Chapter on Effects to Resources, especially since stream 
restoration has not been successful in high gradient streams, 
yet. (FWS) 

WR & FWS Y 

Apply changes per comment. 

Table 3.4-7   

This description needs edit. Suggest edit - Analog.” Uses 
channel characteristics (e.g., cross section geometry, pattern 
and profile) developed from measured reference reaches. This 
approach assumes the reference reach is stable and 
necessarily and similar upstream conditions exist.” 

WR 
Yes 

Y 

Edit per comment. 

Table 3.4-7   

Suggest edit - Empirical “Uses equations (e.g. regression 
analysis, regional curves) to predict appropriate channel 
design geometry, typically on a regional basis. This approach 
assumes the reference reach is stable and similar upstream 

WR 
Yes 

Y 

Edit per comment. 
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conditions exist.” 

Table 3.4-7   

Suggest edit - Analytical. “Utilizes hydraulic ‘process-based 
‘models describing channel flow, flow resistance and sediment 
transport to determine equilibrium conditions and appropriate 
channel design geometry.” 

WR 
Yes 

Y 

Edit per comment. 

3.4 3-53 6 
This section is mostly focused on streams and fluvial process. 
The title recommended should be Stream Systems and Fluvial 
Processes 

WR 
Y 

Apply changes per comment. 

3.4.0.1 3-53 8 

Recommend bringing forward Stream Definition material to 
this section. The length material logically follows since in 
include delineation of ephemeral, intermittent and perennial 
streams. 

WR Y 

Apply changes per comment. 

3.4.0.1.1 3-55 3 

This section does not belong here. Delete. Recommend 
placing this material in Stream Restoration. Title should not be 
Geomorphic Relationships. This material is strictly about 
channel forming discharge and hydraulic geometry. Suggest 
including in Alluvial Stream Design section. 

WR Y 

Apply changes per comment. 

3.4.0.4.1 3-65 10 

Delete Reconstruction. Stream Restoration Techniques. 
Reconstruction is not further discussed. Why use both? Is 
there a reason?   
 

WR Y 

Apply changes per comment. 

3.4.0.4.1 3-65 16 

“…most commonly…” does not sound professional or 
appropriate. Is most commonly supported or referenced? 
Correct the language.  Need to define Natural Channel Design 
in this section because the referenced Table 3.4-7 is titled 
Categorization Approaches to Natural Channel Design. 
Natural Stream Design is…….  Geomorphic approach 
is……The table supports but there needs to be better 
definition.  

WR Y 

Apply changes per comment. 

3.4.0.4.1 3-65 22 

Last two sentences of this paragraph are unnecessary. Delete. 
What list? Why not all inclusive? If not all inclusive discuss 
why these techniques were discussed versus others that were 
not. Last sentence unnecessary. Delete. 
 

WR Y 

Apply changes per comment. 

3.4.0.4.1.1 3-67 31 How about Dunne and Leopold, (1978)? WR Y Insert reference per comment. 

 3-68 3 
I do not believe that an analytical design approach is 
exclusively also known as the USACE approach. Suggest –
“An an example of an analytical approach used to design 

WR Y 
Apply changes per comment. 
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stable stream channels is the applied in the USACE SAM 
computer program.” Unless you use the Analytical Approach 
as a proper noun that has been defined. 
 
It’s not explained why this is known as the “USACE” approach.  
Recommend additional clarity on the use of this nomenclature. 
(EPA) 
 
 

Table 3.4-9 3-68  Requirements column. Do not use ‘(estimated)’. Delete.  WR Y Apply changes per comment. 

Table 3.4-9 3-68  Limitations column. Froude number <0.3 WR Y Apply changes per comment. 

3.4.0.4.1.2.1 3-71 12 
This material belongs in the regional specific section (Illinois 
Basin). Should not be included here. Delete from this section. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.2.2 3-71 20 
This material belongs in the regional specific section 
(Appalachian Basin). Should not be included here. Delete from 
this section. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.2 3-71 2 

This section should just be titled Natural Stream Design, 
delete the parenthetical (Rosgen Geomorphic Design). As 
discussed previously in document there are various 
methodologies to pursue what would be considered natural 
stream design. The term natural stream design is not 
registered or copyrighted by Rosgen, so I don’t think saying 
natural stream design, also known as the Rosgen method is 
appropriate. Delete this reference.  
 
In this section include a discussion of what Natural Stream 
Design is …… 
 
SEE  REF- A NATURAL CHANNEL DESIGN APPROACH TO 
STREAM RESTORATION ON RECLAIMED SURFACE MINE 
LANDS 
William A. Harman, Suzanne J. Unger, and Ronald H. 
Fortney2 
 
….and then give the examples of specific approaches e.g, 
Rosgen Method, Two-Stage, Step Pool, etc.  
 
The material in the following sections can be contained under 
the greater section titled Natural Stream Design. 

WR Y 

Apply changes per comment. 
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3.4.0.4.1.2 3-71 3 
Include this material (Rosgen Method) under the greater 
section 3.4.0.4.1.2 titled Natural Stream Design.  

WR Y 
Apply changes per comment. 

3.4.0.4.1.3 3-72 8 
Include this material under the greater section 3.4.0.4.1.2 titled 
Natural Stream Design. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.4 3-72 20 
Include this material under the greater section 3.4.0.4.1.2 titled 
Natural Stream Design. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.5 3-72 31 
I recommend relocating this material (Treatment) to section 
3.4.0.4.1. with restoration, creation, enhancement and 
treatment techniques. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.6 3-73 1 Ecological Stream Functions WR Y Apply changes per comment. 

3.4.0.4.1.6 3-73 GEN 

This section never defines what a riparian buffer zone is. 
Needs to be defined. 
 

• What is a riparian buffer zone? 

WR Y 

Apply changes per comment. 

3.4.0.4.1.6 3-73 GEN 

The material in this section can be pre-faced/introduced with a 
discussion of the river continuum concept.  
 
VANNOTE, R.L.,G. W. MINSHALL, K. W. CUMMINS, J.R. 
SEDELL,AND~. E. GUSHING. 1980. The river continuum 
concept. Can. J. Fish. Aquat. Sci. 37: 130-137. 

WR Y 

Apply changes per comment. 

3.4.0.4.1.6 3-73 GEN 

This entire section is focused primarily on the function of 
‘Riparian Buffer zones’ in forested perennial streams in 
eastern U.S. and does not discuss the ecological function of 
ephemeral and intermittent stream in the arid southwest. 
 
Insert discussion/details. 
 
SEE REF - The Ecological and Hydrological Significance of 
Ephemeral and Intermittent Streams in the Arid and Semi-arid 
American Southwest. EPA/600/R-08/134 ARS/233046 
November 2008 www.epa.gov 

WR Y 

Apply changes per comment. 

3.4.0.4.1.6 3-73 GEN 

Since there is so much discussion focused on Riparian Buffer 
Zones I think Riparian Buffer Zone should be in title of Section. 
May need to create new sections, see comment above 
regarding function of western streams. EX. 
 

• Ecological Functions of Ephemeral Streams in West 
• Riparian Buffer Zones 

 

WR Y 

Apply changes per comment. 
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3.4.0.4.1.6.1 3-73 7 
Probably can delete surface water and just use runoff without 
parenthesis. 

WR Y 
Apply changes per comment. 

3.4.0.4.1.6.1 3-73 15 

The use of ‘plain English’ bullets as questions is not 
consistently applied within this section 3.4. No plain English 
bullets where used prior. There needs to be consistency of 
format. 

WR Y This sections format written in the bulleted 
question style is inconsistent with the rest of 
the document. The document must be 
consistent in format and style. Check 
document for consistency. 

3.4.0.5 3-80 13 Recommend Stream Protection Regulatory Environment WR Y Apply changes per comment. 

3.4.0.5 3-80 GEN 

Recommend including a new section describing SMCRA 
regulatory environment titled section 3.4.0.6 Surface Mining 
Control and Reclamation Act or 3.4.0.6 Office of Surface 
Mining. 

WR Y 

Apply changes per comment. 

3.4.0.5.1 3-80 14 
Recommend U.S. Army Corps of Engineers Compensatory 
Mitigation 

WR Y 
Apply changes per comment. 

3.4.1.2 3-85 35 (Table 3.4-10) not (Table 3.4-11) WR Y Apply changes per comment. 

3.4.2 3-91 GEN 

This section is completely inadequate. The section maybe 
required 4 hours to compile and draft. Not enough relevant 
material to comment.  
 
These regional specific sections need to at a minimum discuss 
stream reconstruction techniques/methods utilized in the coal 
mining regions and a review of applicable programmatic 
overview/requirements. Many western states have published 
guidance regarding stream reconstruction.  
 
Regarding Ecological Function in western streams you should 
consider reviewing: 
 

• An Ecological Assessment of Western Streams and 
Rivers.  
 
Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van 
Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. 
R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. 
Olsen, S. A. Peterson, P. L. Ringold, and T. R. 
Whittier. 2005. An Ecological Assessment of Western 
Streams and Rivers. EPA 620/R-05/005; 

 

WR Y 

Apply changes per comment. 
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• Arid West Water Quality Research Project 
AQUATIC COMMUNITIES OF 
EPHEMERAL STREAM ECOSYSTEMS 
 
Funding provided by EPA Region IX 
under Assistance Agreement XP-9992607 
directed by Pima County Wastewater Management 
Department 
prepared by URS Corporation, Albuquerque, New 
Mexico and 
Chadwick Ecological Consultants, Littleton, Colorado 
November 2006. 
 
Only stream characteristics typical to New Mexico are 
discussed.  Include some research conducted on 
stream types in Utah and Colorado. 
 

3.4.5 3-96 GEN 

This section is completely inadequate. The section maybe 
required 1 hour to compile and draft. Not enough relevant 
material to comment.  
 
These regional specific sections need to at a minimum discuss 
stream reconstruction techniques/methods utilized in the coal 
mining regions and a review of applicable programmatic 
overview/requirements. Many western states have published 
guidance regarding stream reconstruction. 
 
Regarding Ecological Function in western streams you should 
consider reviewing: 
 

• An Ecological Assessment of Western Streams and 
Rivers.  
 
Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van 
Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. 
R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. 
Olsen, S. A. Peterson, P. L. Ringold, and T. R. 
Whittier. 2005. An Ecological Assessment of Western 
Streams and Rivers. EPA 620/R-05/005; 

 

WR Y 

Apply changes per comment. 
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• Arid West Water Quality Research Project 
AQUATIC COMMUNITIES OF 
EPHEMERAL STREAM ECOSYSTEMS 
 
Funding provided by EPA Region IX 
under Assistance Agreement XP-9992607 
directed by Pima County Wastewater Management 
Department 
prepared by URS Corporation, Albuquerque, New 
Mexico and 
Chadwick Ecological Consultants, Littleton, Colorado 

November 2006 

3.4.6 3-97 GEN 

This section is completely inadequate. The section maybe 
required 1 hour to compile and draft. Not enough relevant 
material to comment.  
 
These regional specific sections need to at a minimum discuss 
stream reconstruction techniques/methods utilized in the coal 
mining regions and a review of applicable programmatic 
overview/requirements. Many western states have published 
guidance regarding stream reconstruction. 
 
Regarding Ecological Function in western streams you should 
consider reviewing: 
 

• An Ecological Assessment of Western Streams and 
Rivers.  
 
Stoddard, J. L., D. V. Peck, S. G. Paulsen, J. Van 
Sickle, C. P. Hawkins, A. T. Herlihy, R. M. Hughes, P. 
R. Kaufmann, D. P. Larsen, G. Lomnicky, A. R. 
Olsen, S. A. Peterson, P. L. Ringold, and T. R. 
Whittier. 2005. An Ecological Assessment of Western 
Streams and Rivers. EPA 620/R-05/005; 

 
• Arid West Water Quality Research Project 

AQUATIC COMMUNITIES OF 
EPHEMERAL STREAM ECOSYSTEMS 
 
Funding provided by EPA Region IX 

WR Y 

Apply changes per comment. 
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under Assistance Agreement XP-9992607 
directed by Pima County Wastewater Management 
Department 
prepared by URS Corporation, Albuquerque, New 
Mexico and 
Chadwick Ecological Consultants, Littleton, Colorado 

November 2006 

3.4.6 3-97 GEN 

Why is Washington State not included? For example, the 
Centralia Mine is a significant coal mine that has significant 
stream impact issues. There must be discussion regarding this 
mine. 

WR 

Y 

Apply changes per comment. 

3.4.1 3-85 8-9 
WV, KY, and Southern Appalachian… please include data 
from Tennessee and Virginia.  Rainfall and slopes can vary 
considerably in this region. 

VA (BL) Y Please include discussion for TN and VA or 
discuss why these states have not been 
included. 

3.4.1 3-85 8 
A statement regarding the conditions of many coalfield 
streams being pre-SMCRA impacted is needed. 

VA (BL) Y Include statement clarifying that the study 
does or does not include Pre-smcra 
impacted streams. 

3.4.0.1 3-53 25 
“The model accurately predicted over 90 percent of the 
perennial streams” 

UT Y 
Apply changes per comment. 

3.4.0.3.1.5 3-72 38 Typo… “large” woody material UT Y Apply changes per comment. 

3.4.0.5.1.6 3-84 25 
e.g. forested wetland or low precipitation areas in the Western 
U.S. 

UT Y 
Apply changes per comment. 

3.4.0.5.1.6 3-84 26 Correct typo ‘is” should be “in.” UT Y Apply changes per comment. 

3.4.2 3-91 2 – 4 

The description of the “Colorado Plateau” does not agree with 
the description of the “Colorado Plateau Coal Region” included 
in other sections of the document.  Inconsistent introductory 
sections within the Chapter 2 sections dealing with the 
Colorado Plateau Coal Region are confusing for readers.  The 
term “Colorado Plateau Coal Region” should be used 
exclusively in this Chapter to avoid confusion with the 
Colorado Plateau physiographic province. 
 
A map is necessary to show the relationship of the Navajo 
Canyonlands, Tavaputs Plateau, White Mountain-San 
Francisco Peaks-Mogollon Rim, South-Central Highlands, 
North-Central Highlands and Rocky Mountains, and Green 
River Basin relative to the coal resources of the Colorado 
Plateau Coal Region.  These sub-classifications should be 

UT Y 
Please provide detail about the significance 
of the geologic regions and or map that 
delineates the referenced geologic regions.  
 
Alternatively, if these regions (e.g. Navajo 
Canyonlands, Tavaputs Plateau, White 
Mountain-San Francisco Peaks-Mogollon 
Rim, South-Central Highlands, North-Central 
Highlands and Rocky Mountains, and Green 
River Basin) are not necessary to support 
the material contained in this section use the 
previously defined and mapped 
physiographic regions. 
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referenced or explained – are these subdivisions based on 
geology, ecology, or hydrology?  

3.4.2.2? 3-94 5-6 
Should this be Table 3.4-18?  “Table 3.4-16 lists regional 
hydraulic geometry relationship curves for the Colorado 
Plateau Region.” 

UT Y 
Apply changes per comment. 

3.4.0.1 
Length 
(Perennial, 
Intermittent 
and 
Ephemeral)  

3-54, 
3-55 

Table 
3.4-2 

The information provided in this table is unsubstantiated.  This 
is also the case with many other tables and figures in Chapter 
3. 

TX Y 

Author will clearly define the methodology 
applied to generate the numbers contained 
in Table 3.4-2 

3.4.0.3.1 3-63 18 Change “streams” to “stream’s”. SOL (SB) Y Apply changes per comment. 

3.4.0.3.1 3-65 8 
Change “biological insight as well statistical power” 
to “biological insight as well as statistical power”. 

SOL (SB) Y 
Apply changes per comment. 

3.4.0.4.1.2 3-67 15 Change “large” to “larger”. 
SOL (SB) Y 

Apply changes per comment. 

3.4.0.1.2 3-67 32 
Change “cannot determined” to “cannot be 
determined”. 

SOL (SB) Y 
Apply changes per comment. 

3.4.0.2.1.4 3-58 38-39 

Why is a Kentucky Department of Fish and Wildlife Resources 
person being used as a source for what US FWS does.  
Shouldn’t this information be obtained directly from USFWS 
rather than an employee at a State agency? 

MCR 

Y 
This personal communication must be 
properly cited. The USFWS must comment 
for USFWS policy. 

3.4.0.2.2 3-60 4 
Perennial streams have a streambed below the water table. 
Document says above. 

MCR 
Y 

Apply changes per comment. 

3.4.0.3.1 3-63  
Include a reference to the COE’s HGM and how and why it 
was developed. 

FWS Y 
Apply changes per comment. 

Table 3.4-10 3.83  
The performance section of this table should also discuss the 
success criteria  of 50% or greater 

EPA Y 
Apply changes per comment. 

3.4.0.4.1.6.1 3.74 30-37 

A generalization is made between EPA’s 100 ft buffer and that 
used in specific parts of the country.  It should be noted that 
EPA sets the 100 ft. buffer based on the topographical 
variables.  The Chesapeake Bay program caveats their 
system by saying “as long as sheet flow is maintained” and 
assumes that channelization will not occur which is not 
realistic.  EPA 100 ft buffer is also designed for more than just 
trapping of sediment. 

EPA Y 

Apply details per comment. 
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3.4.0.4.1.2 3.67 23 “it” should be defined 
EPA Y Apply changes per comment. ‘It ‘should be 

‘The Regime Method’ 

3.4.0.4.1.2 3-67 12-13 
All bed and banks consist of transported alluvial material, the 
difference alluvial stream consist of new material to a greater 
extent.  This sentence is misleading 

EPA Y 
Provide clarification per comment. 

3.4.0.1.1 3-56 28  “Services” should be “Service.” EPA Y Apply changes per comment. 

3.4.0.1.2.3 3-58 3-34 
This definition should be included in the “USEPA” heading, not 
the Corps heading.  40 CFR 230.3(e) is an EPA regulation, 
which the Corps does use. 

EPA 
Y Apply changes per comment. 

3.4.0.2.1.4 3-58 37-39 
A personal communication with someone not at FWS should 
not be used to justify FWS’s overall position on stream 
definitions. 

EPA 
Y Apply changes per comment. 

3.4.0.3.1 3-63 11-17 

Recommend replacing the full text of this paragraph with the 
following to improve clarity and accuracy: 
“The Clean Water Act (CWA) is the cornerstone for 
maintaining the chemical, physical, and biological integrity of 
the nation’s waters.  The CWA and implementing regulations 
have created national, state, and local programs for monitoring 
the condition of waters of the United States in order to better 
ensure their protection.  In particular, the CWA requires States 
to establish designated uses for their waters (including 
streams), to monitor attainment of these uses, and to report 
the status of their waters to EPA. 

EPA 

Y Apply changes per comment. 

3.4.0.301 3-63 18-22 

Recommend replacing the full paragraph with the following: 
“To help inform the process of stream assessment, EPA has 
developed technical guidance for biological assessments of 
lotic (flowing) waters, and has developed protocols that are 
scjentifically valid and readily implementable (e.g., (Barbour et 
al. EPA 440/4-89/-001).  

EPA 

Y Apply changes per comment. 

3.4.0.3.1 
3-63 
to 3-
64 

28-40 
(page 3-
63) and 
1-20 
(page 3-
64) 

It is not clear what these sections add to the discussion.  If this 
chapter is focused on defining the affected environment 
(streams), it is not clear why such an extensive monitoring 
discussion is necessary.  Additionally, this section suffers from 
confusing terminology and only limited understanding of CWA 
protocols, so we recommend deleting the full section unless it 
is critical to the remainder of the chapter.  Table 3.4-6 does a 
sufficient job of laying out important variables for consideration 
as part of stream assessment approaches. 

EPA 

Y Apply changes per comment. 
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3.4.0.4.1.2 3.71 2-11 

The paragraph states that the Rosgen method is preferred by 
many states.  There should also be a statement about this 
method applicability in arid and siemi-arid areas of the country, 
or that this method works well in the eastern part of the 
country. 

EPA 

Y Apply changes per comment. 

3.4. 0.4.1.6 3.73 1-5 

This description on “ecological functions” could be read to 
mean that the use of this approach would restore all ecological 
functions of a stream.  This is not the case.  While function “is 
related in part to riparian buffer zones,” it should be clear that 
the presence of a riparian buffer zone is only a minor aspect of 
ensuring stream function. 

EPA 

Y 
See comment regarding the title of this 
section. Edit discussion per comment. 

3,4,0.5.1.2 3-81 20 
“Federal, 2008” is not a proper citation.  The citation should be 
to a particular agency or entity.  (This citation format shows up 
a few times.) 

EPA 
Y Apply change per comment. 

3.4.0.5.1.5 3-84 6 “Desire” should be “desired” EPA Y Apply change per comment. 

3.4.1.1 3-85 18 Should be “points of origin,” not “point-of-origins.” EPA Y Apply change per comment. 

3.4.0.4.1.2 3-67 19 
Add “design” to the end, since that table talks about the design 
characteristics, not just stream characteristics 

AR(SS) Y Change title of Table 3.4-8 to “Design 
Characteristics…”  and apply change per 
comment. 

3.4.0.4.1.2 3-67 32 Add “be” between cannot and determined AR(SS) Y Apply change per comment. 

3.4.0.1 3-53 25 Add “s” to stream at end of line AR(SS) Y Apply changes per comment. 

 3-54 9 Other Western Region Interior (based on next page’s table) AR(SS) Y Apply changes per comment. 

3.4.0.4.1.2 3-67 15 Add an “r” to large AR(SS) Y Apply changes per comment. 

3.4.0.4.1.6   
The use of questions as subtitles is fine, but shouldn’t this or 
any other format be used consistently in the text? 

AR(PM) 
Yes 

Y Duplicate General 
 
Plain language, question format. 

3.4.0.1 3-53  
Given the problems with identifying/measuring stream lengths 
in the first paragraph based on 2003-8 studies, how much 
credence does Leopold’s 1964 work have? 

AR(PM) Y This information is not consistent with theme 
of this section and lacks introductory 
discussion of stream order system. If this 
information will not be used for future 
analysis delete or insert into a the landform 
(geomorphology/morphometrics) section. 

3.4.01.1 3-55 5 Replace “stream flow” with “stream discharge.” AR(PM) Y Apply changes per comment. 
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3.4.0.1 3-56 11 
In the equation, PBKF = aDAb, is “a” a coefficient and “b” an 
exponent? If yes, superscript “b”. 

AR(PM) Y 
Apply changes per comment. 

3.4.0.1 3-56 14 Change the second use of “identification” to “discharge”. AR(PM) Y Apply changes per comment. 

3.4.0.1 3-56 21-22 
Change “As” to “Where”, delete “may”, and change “there may 
be” to “there is”. 

AR(PM) Y 
Apply changes per comment. 

3.4.0.2.1.1 3-57 2-6 Delete “From” and “which” to make a complete sentence. AR(PM) Y Apply changes per comment. 

3.4.0.2.1.2 3-57 24 Add an “s” to “type”. AR(PM) Y Apply changes per comment. 

3.4.0.3.1 3-63 3-5 Delete.  The statement adds nothing. AR(PM) Y Apply changes per comment.  

3.4.0.3.1 3-63 7 What exactly does “directly and indirectly” mean? 
AR(PM) Y Provide examples of direct and indirect 

impacts due to coal mining. 

3.4.0.3.1 3-63 8 Re: “temporal”, do you mean “temporary”? AR(PM) Y Apply changes per comment. 

3.4.0.3.1 3-63 24 Change “its” to “their”. AR(PM) Y Apply changes per comment. 

3.4.0.3.1 3-63 39 Not clear what sort of “options” is talked about here. AR(PM) Y Provide clarification per comment. 

3.4.0.3.1 3-64 6 
Not clear what the difference is between a “metric” and an 
“indicator attribute”. 

AR(PM) Y Define and provide examples of indicator 
attributes. “Metrics allows…” 

3.4.0.4.1.7.7 3-79 40 Change section # to 3.4.0.4.1.6.7 AR(PM) Y Apply changes per comment. 

3.4.0.1 3-55 1 

This table entirely ignores ephemeral streams, which are a 
critical element of the stream network.  A footnote should 
describe which category includes these streams, or whether 
they are ignored.  (“Other” does not appear to include 
ephemeral streams if they are primarily “artificial channels.”) 

EPA 

Y 
Include a discussion in the methodology that 
clearly indicates ephemeral streams are not 
included and why they are not included. 

3.4.1.1 3-85 21 
Median information is unreliable; there is no Rule-of-Thumb for 
predicting stream reaches.  Site specific information must 
always be included. 

VA (BL) N 
This section presents the results with no 
implication. 

3.4.1.1 3-86 2 
This table should have a caveat that site specific conditions 
will be the final determination of stream type. 

VA (BL) N This section presents the results with no 
implication. 

3.4.1.3 3-86 9 
A subsample of only 16 non-coalfield streams in different 
physiographic province would not provide enough data to 
generalize the drainage area of perennial streams. 

VA (BL) N 
This section presents the results with no 
implication. 
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3.4.1.3 3-86 5-9 

The Rivenbark and Jackson, 2004 study states specifically in 
the “Summary and Implications” section that “The average 
discharge/drainage area relationship show[n] here only applies 
to the Blue Ridge physiographic region in the Southern 
Appalachian Mountains”. The Hansen 2001 study is from the 
Chattooga River watershed also within the Blue Ridge 
physiographic province, which can have extremely high annual 
rainfall averages. These relationships are not appropriate for 
the Appalachian coalfields, which do not occur in the Blue 
Ridge physiographic province. The VADEQ Southwest 
Regional Office uses watersheds of approximately 1 mi2 to 
identify perennial streams for some permitting purposes.  
None of these studies account for dewatering of watersheds 
as a result of abandoned underground mine works. 

VA (BL) N 

This section is titled Southern Appalachia. 
The material contained in this section is 
specific to Southern Appalachia and not 
necessarily applicable to the entire 
Appalachian (Coalfield) Basin. 

3.4.0.1 3-54 
Table 
3.4-2 

‘NHD’ needs to be defined or identified (it is in Table 3.4-11 on 
p. 3-87).  

UT N All acronyms will be defined prior to use and 
an acronym page will be supplied. No action 
necessary. 

3.4.0.2.2 3-60 3-4 

Double-check the source for this definition.  “With regards to 
perennial streams, these systems were defined to have flow 
for most to all of the year with a streambed above below the 
water table.” 

UT N 
Duplicate comment. Recommended 
changes will be applied per similar 
comment. 

3.4.0.3.1 3-63 26 
What’s an RBP?  “…maintaining the basic concept of the 
RBP.”  OK, I see; it’s defined in line 29 – should be up in line 
26. 

UT N No change necessary. All acronyms will be 
defined prior to use and an acronym page 
will be supplied. 

3.4.2 3-91  
Only stream characteristics typical to New Mexico are 
discussed.  Include some research conducted on stream types 
in Utah and Colorado. 

UT N 
Duplicate. This comment will be addressed 
via another comment. 

3.4  n/a Ephemeral streams were not included in this section.  
Mychal 
Yellowman 

N 
Not enough detail in comment. 

3.4.0.2.1.1 3-57 l-1 

United States Office of Surface Mining [ADD 
the rest of the name to the end:  Reclamation 
and Enforcement]  
 
Does this discussion address the proposed 
changes to regulations which have changed 
OSM’s definition of stream types? 

Karen Jass N 

OSM is the prescribed Acronym. 
 
Chapter 3 is solely a discussion of the 
affected environment. 
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3.4.0.2.1.4 3-58  

Why is there a pers comm. With KY Department of Fish and 
Wildlife Resources regarding FWS practices & policies instead 
of someone with USFWS?  Recommend talking to FWS 
directly. 

FWS N 
Duplicate. This personal communication 
must be properly cited. The USFWS must 
comment for USFWS policy. 

3.4.0.4 3-65  

Include a discussion of challenges of stream restoration in 
high-gradient watersheds.  Rosgen is only useful in low 
gradient watersheds.  This issue will relate directly to the next 
Chapter on Effects to Resources, especially since stream 
restoration has not been successful in high gradient streams, 
yet. 

FWS N 

Duplicate. Will be addressed. 

3.4.04.1.2 all  

There should be a statement about the applicability of all the 
methods and that not all methods work well in all parts of the 
country and are based on the topography and geology of the 
region. 

EPA N 
Comment is addressed in Table 3.4-9 
Assumptions and Requirements. 

3.4.0.5.1 3-80 25 
There should be a section that discusses success criteria for 
created wetlands and stream restoration as part of 
compensatory mitigation. 

EPA N 
Ecological Performance Standards and 
Monitoring addresses this comment 

3.4.0.1 3-53 11-28 

Much of this discussion about predicting stream lengths 
appears extremely academic, confusing, and not helpful to the 
document.  Recommend keeping the first sentence, deleting 
the rest, and moving directly to the next paragraph. 

EPA N 
This information is used to support the 
methodology used. 

3.4.0.1 3-54 13-15 

Recommend deleting this table.  There is no need to clarify the 
total stream length in the country if we’re only focusing on the 
coal-producing regions of the country.  This EIS should be 
focused only on the areas affected or potentially affected by 
the proposed action. 

EPA 

N This comment has been addressed. 

3.4.0.2.1.2 3-57 22-24 

Recommend deleting this section.  EPA primarily is concerned 
with “waters of the United States” pursuant to the Clean Water 
Act than with these specific stream classification methods.  
EPA’s regulations on this topic are mistakenly ascribed to the 
Corps (see comment below). 
 
Additionally, it is not clear why this section needs such precise 
descriptions of these stream classifications.  Why do slightly 
different definitions affect the analysis of the affected 
environment?   

EPA 

N This comment has been addressed. 

3.4.0.3.1 3-63 23-27 
Recommend deleting this paragraph and making 
corresponding edits described below to the following 
paragraph. 

EPA 
N This comment has been addressed. 
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3.4.0.4.1 3-65 19-21 

Recommend adding a sentence at the end of the existing 
sentence as follows: 
“However, a focus on restoring purely the physical 
components of affected streams may not fully restore the full 
suite of stream functions or the critical elements of existing 
stream biology.” 

EPA 

N 
This comment has been addressed in 
previous comment. 

3.4.0.4.1.2 3-67 12-13 
All bed and banks consist of transported alluvial material, the 
difference alluvial stream consist of new material to a greater 
extent.  This sentence is misleading 

EPA 
N 

This comment has been addressed in 
previous comment. 

3.4.0.4.1.2 3.67 23 “it” should be defined 
EPA 

N 
This comment has been addressed in 
previous comment. 

3.4.0.4.1.2 3-68 3 
It’s not explained why this is known as the “USACE” approach.  
Recommend additional clarity on the use of this nomenclature. 

EPA 
N 

This comment has been addressed in 
previous comment. 

3.4.04.1.2 all  

There should be a statement about the applicability of all the 
methods and that not all methods work well in all parts of the 
country and are based on the topography and geology of the 
region. 

EPA 
N 

This comment has been addressed in 
previous comment. 

Section 3.4.1 – 
3.4.7 

  

These sections are pretty straight-forward, with design stream 
formulas for the different regions.  Again, seems like the 
previous section on Regulatory Environment was shoved in 
the middle of the geomorphic/stream design information. 

AR(SS) N 

Duplicate, formatting comment 

3.4.0.2.1 3-56 39-40 
Full name of OSMRE, forgot the “Reclamation and 
Enforcement” bit 

AR(SS) N All acronyms will be defined prior to use and 
an acronym page will be supplied. No action 
necessary. OSM is the prescribed Acronym. 

3.4.0.3.1 3-63 12-14 
Identify the source of the different “programs” (what’s USACE, 
EPA, etc) 

AR(SS) N 
The source is the CWA. 

3.4.0.5.1.3   
This section reads like contract specifications.  The style does 
not belong here. 

AR(PM) N Compensatory Mitigation (ACOE), level of 
detail. 

3.4.0.5.1.5 and 
.6 

  
These sections read like a guidance manual.  This style also 
doesn’t belong here. 

AR(PM) N Compensatory Mitigation (ACOE), level of 
detail. 

3.4.0.2.1   

Major point: Again, why are you concerned with how different 
agencies and sources are defining ephemeral, intermittent, 
and perennial stream reaches?  Are the definitions parts of the 
affected environment?  What influence do they have on the 
alternatives?  Will different alternatives be favoring one set of 
definitions over another?  I don’t question the importance so 
much as to the lack of context, i.e. an explanation as to why 
this is important. 

AR(PM) 
No 

N 

No changes 
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3.4.0.3   

Major point: Are bio-assessment methodologies parts of the 
affected environment?  Will different alternatives modify the 
methodologies?  Shouldn’t this information be placed 
elsewhere in the EIS, like in an appendix? 

AR(PM) 
No 

N Bio-methods are part of affected 
environment. 
 
No changes 

3.4.0.4   

Major point: Is stream restoration part of the affected 
environment?  Will different alternatives favor one approach or 
technique over another, or somehow change them?  Why are 
we talking about this here?  This looks like appendix material.  
Discussion of what approached/techniques have actually been 
applied and their degree of success in the coal mining regions 
might be helpful so long as you keep the discussion in the 
context of the affected environment. 

AR(PM) 
No 

N 

Stream restoration methods are part of the 
affected environment. 
 
No changes. 

3.4 3-53  

Before you start with 3.4.0.1 you need to give an overview of 
what you’re covering and what bearing it has on the 
alternatives that will be discussed in Chapter 4.  Why talk 
about points of origin, stream lengths, ecological functions 
etc? 

AR(PM) N 
This section is solely a discussion of 
affected environment without discussion of 
alternatives that will be covered in Chapter 
4. 

3.4.0.1 3-54  
You can even apply the above question to Table 3.4-2.  Also, 
is the acronym, NHD, spelled out somewhere? 

AR(PM) N All acronyms will be defined prior to use and 
an acronym page will be supplied. No action 
necessary. 

3.4.0.2.1.3 3-58 3-34 
This looks like hastily inserted filler to me.  If this is needed 
you need to explain why. 

AR(PM) N Definition of WOTUS is necessary to 
understand the regulatory environement. 

3.4.0.2.2 3-61 1 Bold and italicize the table title to be consistent. 
AR(PM) N Formatting will be consistent in final 

document. 

3.4.0.3.1 3-63 6 
Re: “varying degrees of protection”, are these laws and/or 
regulations? 

AR(PM) N 
No change necessary. 

3.4.0.3.1 3-63  Are TMDL, NPDES, and RBP spelled out anywhere? 
AR(PM) N All acronyms will be defined prior to use and 

an acronym page will be supplied. 

3.4.0.3.1 3-63 21 What are the “protocols” for? 
AR(PM) N A Bioassessemnt protocol is implied by title 

of section and previous sentence content. 

3.4.0.3.1 3-63 38 Do you really mean “variables” or “values”? AR(PM) N No change necessary. 

3.4.0.4.1 3-65 12 
I can’t tell what “(unless otherwise noted, adopted from 
Federal, 2008)” refers to.  This notation is used in various 
places with the same degree of confusion. 

AR(PM) N CITATION PROBELM 
 
This comment will be addressed in 
document reference and citation 
procedures. 

3.4.0.5.1 3-80 15-16 ASACE and USEPA at least were spelled out previously. 
AR(PM) N Document will be checked for consistency of 

acronyms. 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorpora

te  
(Yes/No) 

 
Proposed Disposition 

3.4.0.3 3-63 1 
This material should not be included in section 3.4. Delete. 
Recommend including this material in Terrestrial and Aquatic 
Biology.  

WR N (D) 
Bioassessment protocol discussion. Insert in 
Terrestrial & Aquatic Biology. 

3.4.0.2 3-56  32 
Replace this section with 3.4.0.1 Length material. Recommend 
changing title, ex. Stream Types and Length 

WR N (D) 
Addressed in another comment. 

3.4.2   

No information is provided for Utah or Arizona in this section.   
Consider using the USGS-designated hydrology areas 56 and 
57 to accurately portray resources in the areas potentially 
affected by coal mining since previous boundaries in the scope 
of this EIS provide inaccurate analysis of resources possibly 
affected by coal mining. 

UT N (D) 

Duplicate, inadequate description of regional 
geomorphology and fluvial. 

3.4.0.4.1.2 3.71 2-11 

The paragraph states that the Rosgen method is preferred by 
many states.  There should also be a statement about this 
method applicability in arid and siemi-arid areas of the country, 
or that this method works well in the eastern part of the 
country. 

EPA N (D) 
More detail about application of Rosgen 
Method. What states are endorsing? 
Applicability in Arid/ephemeral systems. 

Section 3.4.0.5 
3-80 
– 3-
85 

 

This section seems to be completely taken from the USACE’s 
point of view – what they require currently, and there is a lot of 
language that does not apply to OSM’s regulation or 
monitoring of impacts.  For example: repeated references to 
the “district engineer”.  While OSM may choose to implement 
standards similar to the Corps, shouldn’t our EIS refer to what 
we are going to do and require? 

AR(SS) N (D) 
Affected environment should include 
discussion of existing OSM regulatory 
environment with respect to stream 
restoration requirements. 

Entire Section 
3.4.0.5 

3-80 
– 3-
84 

 

This section seems stuck in and not completely related to what 
is talked about elsewhere in this section (3.4).  The fact that 
surface water is a separate section of this EIS chapter may 
mean some of this information is more appropriate there?  
While I understand that geomorphology and fluvial process are 
parts of a “watershed” approach to restoring areas, maybe this 
whole section needs to be moved to be closer to the surface 
water section so that it seems to be more of a comprehensive 
review of topics related to surface water, whether in streams, 
wetlands, flood plains or entire watersheds.  Jumping from 
streams and design processes to the rest seems a bit 
disjointed. 

AR(SS) N (D) 

Compensatory mitigation and existing 
regulatory environment (ACOE). 

Entire sections 
3.4.0.1-3.4.0.4 

3-53 
– 3-
80 

 

While this section gives an overall REVIEW of various papers 
and technical reports, nothing is really stated that is new.  
Since this is the only part of this document that I’m reviewing, 
it’s hard to see how it fits into the entire EIS, but right now it 

AR(SS) N (D) 
General comment regarding section content. 
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just seems disjointed and a reference to the history of 
geomorphology, and not even a complete one, at that.  If this 
is meant as an overview so that readers can understand 
terminology in a different section, I guess that’s “ok”. 

3.4 and 3.4.1   

Major point: This chapter is entirely focused on fluvial 
processes.  Nothing is said about what is going on in the 
interfluves, e.g. the active mass wasting in Appalachia, 
particularly in the form of landslides.  It’s the mass-wasting 
processes in the interfluves that produce the material that the 
streams transport in the channels.  The impact of those 
processes on streams cannot be overstated. Further, any 
modification to the requirements for excess spoil fill 
construction must take into account foundation stability and 
that stability is directly tied to how active mass wasting is 
occurring, and the presence and depth of colluvium.   The 
chapter should present a comprehensive picture of the 
geomorphology of the coal fields and not just the fluvial 
processes.  The focus on stream lengths and channel 
geometries in Appalachia in 3.4.1 gives even the fluvial 
aspects of the region short shrift, let alone inter-fluvial 
processes. 

AR(PM) 
Duplicate 

N (D) 

Duplicate 
Discussion if fluvial centric and 
geomorphology (interfluv) light. 

3.4.0.4.1   

Major point: A major omission here is work related to the 
interfluves, e.g. “landforming”.  For example, see Schor’s and 
Gray’s “Landforming: an Environmental Approach to Hillside 
Development, Mine Reclamation and Watershed Restoration” 
(2007).  But again, it makes sense to me to reference the 
reclamation or restoration approach (or explain it in an 
appendix) and, in the context of the affected environment, talk 
about its use (or lack of) in the coal regions.  That is part of the 
affected environment. 

AR(PM) 
Yes 

N (D) 

Duplicate 
Discussion of fluvial centric and 
geomorphology (interfluv) light. 

3.4.0.4.1.2   

Major point: Although the Rosgen empirical or “natural stream 
design” method is widely used, it is controversial.  Other 
practitioners of stream restoration promote a more “analytical” 
or “functional” approach.  If the practice of stream restoration 
is to have any bearing on the alternatives, all optional 
approaches should be addressed. 

AR(PM) 
Yes 

N (D) 
Duplicate 
 
Discussion of Stream restoration techniques 
beyond Rosgen Method. 

3.4.0.4.1.6   
A nice review of the drivers of stream ecology but it doesn’t 
seem to fit under 3.4.0.4, “Stream Restoration”.  Also, the 
section is a general overview, i.e. it doesn’t appear focused on 

AR(PM) N (D) 
Organization of Ecology/function. Light 
discussion of Ecology specific to regions. 
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the coal regions. 

3.4.1   

Major point: We finally address what is going on in the 
specific coal regions, but the discussion is limited just to 
streams; their ephemeral, intermittent, and perennial lengths; 
and their in-channel geometries.  Absent are natural landforms 
of the interfluves; the historic effect of mining and other 
disturbances on the interfluve geomorphology (and streams); 
and the natural and disturbed interrelationship among the 
interfluves, stream channels, and ecological systems.  If there 
is little information on these things, say so, but keep the focus 
where it belongs.  

AR(PM) N (D) 

Duplicate 
Discussion is fluvial centric and 
geomorphology (interfluv) light. 

General 
comment 

  

The serious time crunch clearly affected the quality of this 
draft.  There are different writing styles.  I have the sense that 
pieces were written or inserted in a hurry without adequate 
opportunity for internal quality control.  I have only listed a few 
of the smaller, mainly editorial issues I’ve noticed partly 
because I’m contending with my own time limitation.  More 
importantly, the larger problems I see overwrite most of them. 

AR(PM) N (D) 

General  
Format and style inconsistent. 

3.4.0.3.1 
3-64 
– 65 

 

Major point: I don’t think this section is much help.  It should 
summarize about the existence of the protocols and indices in 
much plainer English and either reference the original 
literature that explains them or stick them in an appendix. 

AR(PM) N (D) 
Bioassessment protocol discussion. Insert in 
Terrestrial & Aquatic Biology.  

3.4.0.4.1 3-65 GEN 

This section should discuss or detail stream reconstruction in 
terms of both FORM and FUNCTION. I recommend clearly 
identifying FORM in title. This would be logically followed with 
the ECOLOGICAL FUNCTION section and it supports 
language of proposed action. 

WR N 

 

       

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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3.5.1.3.4 28  

Who did you ask for this information in WV? 
 
I find it hard to believe that information was available for 
Kentucky, but not for Pennsylvania, Maryland, Ohio, West 
Virginia, Virginia, and Tennessee.   
 
This not accurate.  Information is available for more states 
than Kentucky. 
 

“Trends in Number and Size of Fills 
Information for trends and size of fills was only 
available for Kentucky.”  AND Figure 3.5-3 (page 
3-7) 
 
For the purpose of this EIS & the contract written 
to have it written, why weren’t other states 
contacted to determine this information.  This is 
insufficient research to be the basis of an EIS! 
 

WV (LH) Y 

Need to include information on fills for WV 
and other states or discussion of why 
information was not available. 
 
SEE GAO Report 2009 

3.5.1 
3-4 to 
11 

n/a 
Focuses on KY and WV, which comprise only part of the 
Appalachian Basin.  Regional data is available for each state 
through GAO report in 2009. 

VA (BL) Y 
SEE GAO Report 2009 for more detail. 
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3.5.0 3-1 18 

The term “closely grading” is not applicable. 
 
Once the coal is removed, the mine operator returns the spoil 
to the mined out area for reclamation, grading it to resemble 
the pre-mining topography.  This process is known as 
returning the site to its “approximate original contour” (AOC). 

Yes 

Y 

Make changes/edit  per comment 

3.5.0 3-1 14 

The rock is fractured by drilling and blasting, and is 
subsequently removed. 
 
I suggest replacing “drilling or blasting as it is removed” with 
“drilling and blasting  to facilitate excavation.”  The current 
statement says that there is a choice in fracturing the 
overburden, either drilling or blasting. 

Yes 

Y 

Make changes/edit  per comment 

3.5.0 3-1 16-17 

This increase in volume is referred to as “swell”, and the 
percentage of volume increase is referred to as the “swell 
factor”. 
 
The swell factor is a quantitative mathematical representation 
of the gain in volume commonly known as swell.   I suggest 
revising this sentence to read: “This increase in volume is 
known as swell.” 
 
The fractured rock, referred to as spoil, incorporates air filled 
voids, increasing its overall volume, relative to its solid, pre-
blast volume. 

Yes 

Y 

Make changes/edit  per comment 

3.5.0 
3-1 
thru 
3-3 

GEN 

This section is completely inadequate.  
 

1. This is not a good definition of AOC. There needs to 
be more discussion about Approximate Original 
Contour. How it is defined and interpreted. This would 
also include discussion of all variances. 

 
2. There needs to be discussion about topography and 

topographic elements beyond elevation, relief, valley 
fills and impoundments. Mined areas in the west are 
large and require complete watershed/topographic 
reconstruction. Need to discuss how topography is 
intimately associated with how a watershed functions. 
 

3. There needs to be discussion of how geology and 

Yes 

Y 

Apply changes per comment. 
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climate influences regional topographic variation and 
form. 
 

4. The proposed action with respect to AOC includes a 
significant change to how AOC will be evaluated. The 
proposed actions will require quantitative landform 
measurements. In support of this later discussion 
(chapter 4) there will need to be some pre-discussion 
about how landforms are quantitatively described 
(i.e., morphometry, morphometrics, watershed 
measurements, geomorphology). The proposed 
action also includes requirements with respect to 
digital terrain models. How is this element going to be 
evaluated?  
 

5. How is topographic reconstruction approached? What 
are or is the prevailing methodology? Need to discuss 
‘traditional’ approaches and more progressive 
approaches such as ‘landforming’. 
 
Suggest REF – Landforming: An Environmental 
Approach to Hillside Development, Mine Reclamation 
and Watershed Restoration (SCHOR and Gray, 
2007) 

 3-2 13 
Here you say in some cases there is not enough material to 
achieve AOC and then in section 3.5.5.3.2 it states there are 
no AOC variances. Correct this inconsistency. 

Yes 
Y 

 

3.5.0 3-2 17 
States AR is responsible for 99.4% but Table 3.5-1 states only 
fills occur in AR. Should AR be 100%? 

Yes  
Y 

Apply changes per comment. 

3.5.0 3-2 15 

I suggest replacing “excess spoil fill” with “excess spoil 
disposal area”.  
 
I suggest replacing “excess spoil fill” with “excess spoil 
disposal area”  and deleting “”in a previously mined area or”. 

 

Y 

Apply changes per comment. 

3.5.0 3-2 12 I suggest replacing “may” with “must.”    
Y 

Apply changes per comment. 

3.5.0 3-2 13 
Include: Virginia encourages industry to use AML no-cost 
agreements to reclaim abandoned mined lands. These 
agreements allow mining companies to use excess spoil from 

VA (BL) Y 
Include the addition of these details in Old 
Mine Benches section. 
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permitted mine operations to eliminate abandoned mine 
highwalls that normally would not be reclaimed. In addition to 
reclaiming abandoned mine land highwalls, the practice also 
minimizes the development of new valley and hollow fills and 
reduces impacts to coalfield streams.  

3.5.0 3-3 3-15 

This paragraph lists 3 different types of waste disposal 
structures .  Are all 3 types of structures included in Table 3.5-
2?  Does Table 3.5-2 refer only to current, active operations, 
or also to historic, and potential future, use of coal waste 
disposal impoundments?  The Other Western Interior region 
has definite historic use of Coal Waste Disposal 
Impoundments.  IA, MO, KS, AR, and OK all have historic use 
of these structures under SMCRA (both slurry impoundments 
and coarse refuse piles).  I believe AR may have one active, 
and OK at least has one that is currently in reclamation and 
may have other active sites that I am not aware of.  MO, KS 
and IA have all had recent bond forfeiture reclamation projects 
on slurry impoundments and gob (coarse refuse) piles. 

MCR (KG) 

Y 

Apply changes per comment. 

3.5.0 3-3 
TABLE 
3.5-2 

York Canyon Underground Mine had a coal slurry 
impoundment and two course refuse disposal areas, all of 
which have been reclaimed and released through Phase II.  
This mine is located in the Raton Basin of NM, not in the San 
Juan Basin.  The latter basin is being emphasized for the EIS.  

NM Y 

Apply changes per comment. 

3.5 3-3 
Table 
3.5-1 

This table is incorrect.  Both mines in WA state have excess 
spoil storage in areas that were NOT previously mined. 

Karen Jass 
Y 

Apply changes per comment. 

3.5.0 3-3 
Table 
3.5-2 

This table is incorrect.  The NW region has 1 impounding 
structure. Karen Jass 

Y 
Apply changes per comment. 

3.5.1 3-4 9 
Figure 3.5-2 does not show the entire Appalachian Coal Basin.  
See  Section 3.2.1, page 3-4, lines 4-5,Figure 3.2-3 for an 
accurate representation of the Appalachian Coal Basin. 

 
Y 

Apply changes per comment. 

3.5.1.2 3-4 15-16 

Steep slope topography exists elsewhere but, for the most 
part, mines in steep slope areas are located in eastern 
Kentucky, western Virginia, and southern West Virginia.   
 
Steep-slope topography (greater than 20°) exists in 
Appalachian States other than Kentucky, West Virginia, and 
Virginia.  Page3-6, line 35 describe the geology of the northern 
Tennessee coal fields as steep-slope areas of the Cumberland 

 

Y 

Several comments regarding this 
discussion. This discussion needs better 
resolution with respect steep slope 
regions. 
Apply changes per comment. 
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Mountains. 
 
Western KY is definitely non-steep slope. 
 
Contradictory from the previous paragraph 3.5.1.1 where 
Northern WV is lumped in with PA and OH.  So shouldn’t it be 
here? 

3.5.1.2 3-4 17-20 

Valley fills alter, rather than augment the previously existing 
topography.  If the benches being described are the drainage 
benches on fill slopes, then, yes, they do create different 
drainage paths.  To say they create less steep slopes might be 
misleading.  The face of an excess spoil fill cannot physically 
be less steep than the underlying natural ground surface.   
 
Backfilled benches do not result from excess spoil.  Excess 
spoil fills result from the fact that, in some cases, it is not 
possible to put all spoil on the mined area in a stable manner.  
They are larger than would otherwise be the case, and some 
excess spoil fills exist entirely because it is cheaper to dump 
fill in a valley than it is to move it, in some cases up slope, into 
the backfill area. 

 

Y 

This material is overly simplistic, 
generalized, poorly described and lacks 
supporting information.  Please provide 
more substantial discussion of 
reclamation methods/techniques and 
challenges applicable to steep slope 
areas. 
 
Include images. 

3.5.1.2 3-5 7-13 

Contour mining is typically employed when the operator only 
has rights to the coal along the outcrop, or cost of removing 
the overburden and recovering the coal over the entire seam 
exceeds the market value of the coal, with profit and all 
operating costs factored in.  When contour mining is 
considered, the possibility of auger or highwall mining is also 
considered if the operator has rights to the rest of the coal.   
 
Issues with mineral rights would have to be resolved for any 
mining to occur.  Issues with surface rights might force the use 
of underground mining.  Also, the “sufficient contiguous coal 
reserves to warrant substantial capital investment” would be 
better stated as some form of, “the benefit outweighs the cost." 
 
I think someone needs to educate the authors on the definition 
mountaintop removal mining.  Again, mountaintop or area 
mining is considered when the market value of the coal 
exceeds the cost of removing the overburden and recovering 
the coal, with profit and all costs factored in.  It is important to 

 

Y These comments all address the lack of 
detail and understanding of the 
information presented in this section. The 
section is titled Topography and choice of 
mining yet the discussion is very limited 
(light) on discussion of this subject. Most 
of the discussion is about economics and 
resource rights/access.  
 
This type of discussion is more 
appropriate to Mining methods and 
mineral resources. 
 
There needs to be a better discussion of 
topography and mining methods. 
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understand that the value of the coal includes the cumulative 
value of all seams that can be recovered, many of which are 
too thin to be mined by other methods.  (the ability to mine 
multiple, otherwise inaccessible seams is one of the most 
positive attributes of mountaintop mining) It is seldom 
discussed.   
 
This discussion is filled with inaccuracies and should be re-
written based on accurate Appalachian mining information 

3.5.1.3.1 3-5 28 

Above the writer references Kentucky policy only, but here 
references west Virginia policy.  Perhaps lines 25-27 should 
also mention west Virginia policy.  West Virginia AOC policy 
was established years prior to Kentucky’s policy. 

 

Y 
Apply changes per comment. Discuss WV 
policy on AOC. 

3.5.1.3.1 3-5 21 Replace “mining bench” with “mined out area”.  Y Apply changes per comment. 

3.5.1.3.1 3-5 20 . . . is placed in excess spoil fills, outside the mined area.  Y Apply changes per comment. 

3.5.1.3.1 3-5 19 
Bulking, or swell – a bulking or swell “factor” is an estimate of 
the magnitude of this phenomenon. 

 
Y 

Apply changes per comment. 

3.5.1.3.1 3-5 22-23 

The traditional excess spoil fill configuration involves filling the 
upper portions of a valley, finishing with a flat deck and a 
sloped face, designed to provide adequate stability.  
Exceptions to this would be; spoil placed on pre-existing 
benches and side-hill fills, most commonly placed on natural 
benches.  Only spoil placed on pre-existing benches results in 
structures resembling the natural pre-mining topography. 
 
 

 

Y 

Fills are not subject to AOC nor can they 
be expected to resemble the pre-mine 
topography. Delete discussion of pre-mine 
topography as related to fills.  
 
Suggest the commenter’s language. 

3.5.1.3.2 3-5 33 Why “in West Virginia”?  
Y AOC variances are not specific to WV. 

Delete parenthetical (WV). 

3.5.1.3.2 3-5 34-35 “equal or better post mining land use”  Y Apply changes per comment. 

3.5.1.3.2 3-5 36-37 

AOC requirements apply specifically to backfill of mined areas.  
By definition, excess spoil fills are outside the mined area.  
Obviously, excess spoil fills represent departures from original 
topography. 
 
Valleyfills are by definition located in areas outside the mined 
out area and therefore are not subject to AOC requirements.  
AOC applies only to backfilling and grading the mined out 

 

Y 
There should be no suggestion that AOC 
or AOC variances apply to fills. Fills are 
not part of the mined area and thus are 
not subject to AOC. This clarification must 
not be confused in the language. Delete 
or revise last sentence. 
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area. 

3.5.1.2 3-5 8-13 

‘Is’ or ’Are’?  ‘Sufficient” or ‘sufficiently’? 
“Mountain-top removal or Area mining methods would be 
considered in both steep slope and median sloped areas if the 
coal seam depth is economical and there is are sufficient 
sufficiently contiguous coal reserves to warrant substantial 
capital investment. Underground mining methods would be 
considered when surface mining is uneconomical due to 
excessive coal seam depth, if property (mineral) rights have 
issues, and there are sufficient contiguous coal reserves to 
warrant substantial capital investment.” 

UT Y 

Apply changes per comment.  
 
What are ‘median sloped areas’?? 

3.5.1.3.1 3-5 17-18 
“SMCRA regulations require that all highwalls will be are 
eliminated and that spoil material will be placed on the mine 
bench in a configuration that adheres to AOC… “ 

UT Y 
Apply changes per comment.  
 

3.5.1.3.1 3-5 19 
Include: A lower or higher SF may be specified under certain 
conditions at the end of sentence ..of 1.3. 

VA (BL) Y Insert ‘minimum of 1.3 …”  
 
A SF less than 1.3 is not allowable. 

3.5.1.3.1 3-5 Par 5 

“Kentucky had a policy that 80% of the spoil had to 
be placed on the mine area.”  Does this mean in the 
mined out area or just within the permitted area? 

Karen Jass Y 
“…80% of the spoil had to be placed on 
the mined area.” 

3.5.1.3.3 3-6 3-26 

This section is filled with inaccuracies.  It should be re-written 
to correctly reflect the requirements given by §816/817.71 
through §816/817.74 
 
Should we not list all types allowed under SMCRA here?  
Should we not then describe defining characteristics of each? 
 
Separate construction of an underdrain is not considered 
necessary.   Not all agree. 
 
Dumping occurs all along the edge of the deck, not just at the 
center. 
 
Degradation of stability of the existing fill?  On pre-existing 
benches?  It appears they are discussing placement of spoil 
on drainage benches of existing fills.  Surely I am 
misunderstanding here. 
 

 

Y 

Significant comment has been provided 
for this section. Review comments and re-
write this section. 
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Divergence?  Such placement represents re-establishment of 
the original surface drainage pattern. 
 
Pre-Existing Mine Benches – The readers may not be familiar 
with terminology.  It is important that they become acquainted 
to avoid subsequent confusion. 
 

3.5.1.3.3.4 3-6 28 Where is 3.5.1.3.3.3?  
Y Apply changes per comment.  

 

3.5.1.3.3.1 3-6 15 

Should read “…to a ratio of no …” 
 
…the face of the fill is (may be) terraced to an overall slope of 
a ration (ratio)… (VA_BL) 

MCR (KG) Y 
Apply changes per comment.  
 

3.5.1.3.3.2 3-6 24-26 

Sentence revision needed: suggestion.   
“With proper placement and compaction of excess spoil 
material from mining operations, [comma] the old mine 
benches could be restored to AOC and also minimize the 
number and size of valley fills minimized. to accommodate the 
excess spoil material from mining operations” 

UT Y 

Apply changes per comment.  
 

3.5.1.3.4 3-7 1-2 

Figure 3.5-3 Graph should be re-done with separate Y axes for 
total number (on left) and average footprint in acres (on right) 
due to the large discrepancy in values.  The footprint graphs 
are worthless in this layout as the total number bars dwarf 
them. 

MCR (KG) Y 

Revise the graph per comment. 

3.5.1.3.3.5 3-8 26 

This material is termed “additional backfill” rather than excess 
spoil, by virtue of its being placed within the perimeter of the 
mined area.  We should not lose track of the fact that it is 
being placed above the pre-mine surface and, in some 
contexts, should be considered excess spoil. 

 

Y 

Delete parenthetical, (additional 
backfill). 

3.5.1.3.3.5 3-8 6 
We do not need, or want, to say (valley fills).  There are other 
types of excess spoil fills. 

 
Y Delete parenthetical, (valley fills). 

3.5.1.3.3.5 3-8 38-39 

We cannot replicate pre-mining topography and drainage of 
excess disposal areas.  We can, and should, minimize the 
impact, but the more you want to make it look like it was 
before, the more you have to spread the spoil out, impacting 
additional area.  The key should be balance; refine the excess 
spoil fill configuration till benefit vs cost (in environmental 
terms) equalizes. 

 

Y 

Delete this last sentence. Landforming 
has never been described or defined, nor 
is it it part of the FPOP policy. 

3.5.1.3.3.5 3-8 30-37 
The logic behind this paragraph eludes me.  The concept of 
moving the fills upstream, magically converting excess spoil to 

 
Y This is information is questionable since 

this section should only be describing the 
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backfill was discussed in the previous paragraph.  I am 
curious, however, as to how we can reduce impacts by placing 
additional spoil on the decks of fills to decrease their overall 
impact.  Not if the additional fill is coming from the backfill 
area.  This may be true if we are eliminating some fills by 
spreading their material out over several other fills.   If that is 
what is meant, maybe it should be said. 

affected environment and not elements of 
the proposed action. 
 
This discussion is more appropriate for 
Chapter 4. 
 
Suggest removing this discussion since it 
is not specifically prescribed by the FPOP. 
 

3.5.1.3.3.5 3-8 7-15 
The West Virginia AOC+ policy also does not apply to mining 
in non-steep slope areas. 

 
Y Recommend adding language per 

comment. 

3.5.1.3.5 3-8 
Par 1 
 

“limiting the amount of excess spoil 
placed in excess spoil structures (valley fills [ADD: 
and other out of pit fill areas]).’  Not all fill goes 
into valley fills  
 

Karen Jass Y 

Apply changes per comment.  
 

3.5 

3-1 
throu
gh 3-
11 

 

These sections, 3.5 and 3.5.1, contain many inaccuracies 
relating to mining practices and departures from regulatory 
terminology.  The writers seem to have little knowledge of 
Appalachian mining practices and the Statutory and 
Regulatory requirements.  This should be rewritten by 
professional engineers, geologists and regulatory experts with 
a working knowledge of the subject matter.  This is a 
DOI/OSM document and in its present form suggests that the 
Department and Agency lack regulatory and mining 
knowledge.  This may also be the case for the other sections 
of the document. 

 

Y 

 

3.5.1.3.3.6 3-9 20-22 

A stability analysis performed and certified by a registered 
professional engineer experienced in construction of mine 
spoil fills.  The analysis must include the engineer’s prescribed 
shear strength and pore water pressure parameter values for 
all materials represented in the analysis, and a narrative of his 
rationale for selection of each. 

 

Y 

Apply changes per comment.  
 

3.5.1.4 3-9 34 

Coal Mine Waste Disposal 
 
This section should be titled “Coal Mine Waste” to be 
consistent with §701.5 and §816/817.81 
 
Replace “Coal waste disposal impoundments’  with “Coal mine 

 

Y 

Apply changes per comment.  
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waste impounding structures to be consistent with 
§816/817.84 
 
Coal mine waste is not spoil. 
 
This section should be titled “Coal Mine Waste Disposal 
Methods” rather than “Spoil Disposal Methods”. 
 
Subtitle should read Coal Waste Disposal Methods. 

3.5.1.4.1 3-9 41 
This is not accurate.  Coal mine waste impounding structures 
often have discharges. 

 
Y Apply changes per comment.  

 
Include permitted discharges. 

3.5.1.4.2 3-10 13 

Website cited is an inappropriate source.  State permitting 
agency would be a preferred source. 
 
Include sentence “Virginia currently has 12 active 
impoundments.” 
 
Include Virginia in Figure 3.5-4 Number and Size of Coal 
Waste Disposal Impoundments 

VA (BL) Y 

Apply changes per comment.  
 

3.5.2.2 3-12 17 
Does the underground mined coal require processing? Coal 
mine waste disposal is not discussed, so I am assuming that is 
the case.  Am I correct in this? 

 
Y 

Insert discussion of underground coal 
mine waste disposal practice. 

3.5.2.2 3-12 GEN 

This section is completely inadequate. The section maybe 
required 10 minutes to compile and draft. Not enough 
relevant material to comment.  
 
The last sentence of this page is a gross generalization that is 
unsupported. How can you say ‘topography has been affected 
very little’ just because there are no fills? Conditioning your 
statement with ‘overall topography of region’ is not acceptable 
to explain the lack of detail. You have to describe IN DETAILS 
how topography is affected by mining. Material is completely 
inadequate. 
 
Mining Bench? Do you mean mined area or mine pit? 

 

Y 

Apply changes per comment.  
 

3.5 3-12 n/a In Figure 3.5-5, Black Mesa was left off 
Mychal 
Yellow 

Y 
Arizona Mining needs to be included. 

3.5.2.3 3-13 GEN 
This section reduces the description of AOC to extend of fills. 
This is completely inadequate and demonstrates no familiarity 

 
Y Apply changes per comment.  
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with the concept of AOC because AOC does not include 
excess spoil. Not enough relevant material to comment.  
 
For example, New Mexico is responsible for some of the best 
examples of ‘landforming’ or ‘geomorphic reclamation’ in the 
west. The approach is not limited to channel reconstruction or 
natural channel design; it can be applied on a topographic 
watershed or drainage basin scale. 
 
Need to describe in detail as available how regulatory 
programs evaluate AOC (rules, guidelines, policy, etc.).  

3.5.2.3.3 3-13 19-20 What about Utah?  
Y Apply changes per comment.  

 

3.5.2.3.3 3-13 19 

See comment above.  It would be more accurate to say that 
the San Juan Basin has no coal slurry impoundments, not 
New Mexico.  Or that New Mexico has no active coal slurry 
impoundments. 

NM Y 
This section needs to provide greater 
detail. 

3.5.2.3.3 3-13 n/a 
Are slurry impoundments the only form of Coal Waste disposal 
structures? 

Mychal 
Yellow 

Y Please discuss all forms of coal mine 
waste disposal. 

3.5.4.3.2 3-16 25 
In the previous paragraph, the authors indicate variances are 
sometimes requested to reclaim final cuts to impoundments. 

 
Y 

This is not an accurate statement. Delete. 

3.5.4.4 3-16 27-31 

So we have 46 slurry impoundments within 500 feet of 
underground works.  Is that all we are going to say about 
them?  How many impoundments total?  No capacities 
available?   
Are there no active impoundments in Indiana?  There have 
been historically. 

 

Y This section is inadequate in content. This 
section should be carefully reviewed by 
ECSI and Morgan Worldwide to ensure 
consistency with coal mining industry and 
regulatory program terminology and 
practice. 
 

3.5.5.1 3-17 3-9 

Again, I would like more detail.  I have difficulty thinking of 
areas with local relief of as much as 300 feet as plains.  I 
imagine there is some variation within each of these areas.  
Can they be subdivided with regard to topography? 

 

Y 

 

3.5.5.2 3-17 GEN 

This section is completely inadequate. The section maybe 
required 10 minutes to compile and draft. Not enough 
relevant material to comment.  
 
The last sentence of this page is a gross generalization that is 
unsupported. How can you say ‘topography has been affected 
very little’ just because there are no fills? Conditioning your 
statement with ‘overall topography of region’ is not acceptable 

 

Y 

Apply changes per comment.  
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to explain the lack of detail. You have to describe IN DETAILS 
how topography is affected by mining. Material is completely 
inadequate. 
 
Mining Bench? Do you mean mined area or mine pit? 

3.5.5.1 3-17 
Figure 
3.5-8 

Northern Rocky Mountains and Great Plains Coal 
Reserves and Topography.  Because there are 3 
different distinct areas as stated in this section, 
shouldn’t these 3 areas be labeled on the drawing 
–esp. for those outside of the area who are 
unfamiliar w/ there areas/states are located? 

Karen Jass Y 

Apply changes per comment.  
 

3.5.5.3 3-18 GEN 

This section reduces the description of AOC to extend of fills. 
This is completely inadequate and demonstrates no familiarity 
with the concept of AOC because AOC does not include 
excess spoil. Not enough relevant material to comment.  
 
Need to describe in detail as available how regulatory 
programs evaluate AOC (rules, guidelines, policy, etc.).  

 

Y 

Apply changes per comment.  
 

3.5.5.3.2 3-18 GEN 
In the previous section you just described how conditions 
support AOC variance. Correct this inconsistency. Need to 
read or have someone else read the draft before submitting.  

 
Y 

Apply changes per comment.  
 

3.5.5.4 3-18 GEN 
 
This statement needs to be more clearly explained. The 
wording is also not consistent across sections (see 3.5.6.4) 

 
Y 

Apply changes per comment.  
 

3.5.6.1 3-18 20 

If the Washington and Oregon coal region is a contiguous area 
running down the west coast of Washington, ending in 
northwestern Oregon, why does the included map show 
isolated regions from Washington to Southern California?  

 

Y 
Apply changes per comment.  
 

3.5.6.1 3-19 GEN 
There should be note of mining in Washington (Centralia 
Mine).  

 
Y Apply changes per comment.  

 

3.5.6.2 3-19 GEN 

 
Recommend not using ‘mountain-top’ operation. Should not be 
confused with Mountaintop Removal (MTR). MTR is a 
variance from AOC. 

 

Y 
Apply changes per comment.  
 

3.5.6.3.1 3-19 GEN 
This section reduces the description of AOC to extend of fills. 
This is completely inadequate and demonstrates no familiarity 
with the concept of AOC because AOC does not include 

 
Y 

Apply changes per comment.  
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excess spoil. Not enough relevant material to comment.  
 
Need to describe in detail as available how regulatory 
programs evaluate AOC (rules, guidelines, policy, etc.).  

3.5.6 3-19 
Figure 
3.5-9 

The left figure should include an arrow showing the active 
mining area near Healy.  

Karen Jass Y 
Apply changes per comment. 

3.5.7.1 3-20 3-5 

Again, a detailed description of the topography and variations 
thereof would be helpful.  For example, I would expect the 
topography of central Kansas to be significantly fifferent from 
west central Arkansas.  Why does the map include regions in 
central and western Texas, while there is no description of 
these in the text.  The map also includes eastern Nebraska, 
and a large section of Iowa with no description in the text. 
 
Was the only source of information from Kansas a single 
phone interview with Mr. Foshag? That appears to be the 
case. 
 
Was the only source of information from Arkansas a single 
phone interview with Mr. Stephens? That appears to be the 
case. 
 
Was the only source of information from Oklahoma a single 
phone interview with Mr. Shults? That appears to be the case. 
 
What were the sources of information for Missouri, and other 
states?  None were cited.   
 

 

Y 

Apply changes per comment. 

3.5.7.2 3-21 2-6 There is no description of the mining in each of the states.  Y Apply changes per comment. 

3.5.7.4 3-21 16-22 

The information in this paragraph contradicts the table on page 
3-3.  MO and IA (and I believe KS) have had recent bond 
forfeiture reclamation projects that included slurry 
impoundments and coarse refuse piles. 

MCR (KG) Y 

Apply changes per comment. 

   
Are KY statistics for permits issued per year or fills constructed 
in that year? 

WV (LH) Y Indicate if the statistic is year permitted or 
year constructed. 

3.5.2.2   
Add the following:  Surface facilities for most underground coal 
mines in Utah are located in deeply incised canyons. 

UT Y 
Apply changes per comment. 

3.5.2.3.1   
Add the following:  In Utah, restoration to AOC is a 
requirement for both surface and underground coal mines.  

UT Y 
Apply changes per comment. 
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For underground mines, restoration of AOC typically includes 
backfilling to eliminate highwalls developed at surface entries. 

3.5.2.3.3   
Add the following:  Several coal slurry impoundments have 
been developed at underground mines in Utah.  These slurry 
cells are being re-mined as waste fuel. 

UT Y 
Apply changes per comment. 

3.5.5.3.2   AOC variances. Wyoming has thin overburden variances! 
Mychal 
Yellow 

Y 
Apply changes per comment. 

3.5.0 3-1 12-13 
Since we are including an underground mining rule, should we 
not also discuss the effects of underground mining on 
topography.  Though more subtle, they are not insignificant. 

 
Y 

Include discussion of how AOC applies to 
underground mining operations. 

3.5.0 3-3 8 

I suggest replacing “ waste disposal structures” with “coal mine 
waste disposal structures”. 
 
I suggest replacing “coal waste” with “coal mine waste”. 
 
I suggest replacing “coal waste disposal impoundment” with 
“coal mine waste impounding structure”. 

 

Y 

Apply changes per comment. 

3.5.1.2 3-5 1-2 

Non-steep slope coal mining areas do not exhibit more classic 
AOC features (what are classic AOC features) By definition, 
AOC is site specific.  Non steep slope topography simply 
imposes fewer restrictions on the operators.  More, in most 
cases all, of the spoil can be placed on the mined area in a 
stable manner.  This is why they do not typically require 
excess spoil fills.  Due to swell, the final ground surface is 
typically above the original ground surface.  In steep slope 
areas, by placing excess spoil in fills, it is theoretically possible 
to exactly match pre-mining topography in the backfill area; 
however, it is cheaper to move as much of the material to the 
excess spoil fills as regulations will allow.  In steeper areas, 
drainage benches on backfill and excess spoil fill slopes are 
necessary to control erosion as vegetation is being 
established.  These benches alter drainage patterns, and must 
be planned well to minimize the effects this alteration has on 
existing offsite streams.   

 

Y 

 

3.5.1.3.3.5 3-9 9-11 

A deck certainly can exist.  Maybe you should say, none would 
be allowed.   If the canted fill is in one branch of a divided 
hollow, and the face is parallel to the other, we are sacrificing 
one stream in favor of the other.  If we are canting the face of 
a fill in a single hollow, the stream we are recreating will likely 
be ephemeral.  I would not say we are recreating a valley with 

 

Y 

Revise to address the comment. 
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a flowing stream. 

3.5.1.3.5 3-9 3-11 
This is most confusing and uses unfamiliar terminology.  What 
is the main stem and opposite branch?  This needs work or 
deletion.  

 

Y  
This section should be carefully reviewed 
by ECSI and Morgan Worldwide to ensure 
consistency with coal mining industry and 
regulatory program terminology and 
practice. Apply edits as appropriate. 

3.5.1.4.1 3-9 5-11 
This discussion does not accurately reflect practices employed 
in coal mine waste disposal structures handling combined 
refuse.  It should be re-written or deleted. 

 

Y This section should be carefully reviewed 
by ECSI and Morgan Worldwide to ensure 
consistency with coal mining industry and 
regulatory program terminology and 
practice. Apply edits as appropriate. 

3.5.1.4.1 3-10 3-4 

Slurry cells are typically constructed on top of refuse piles or 
slurry impoundments that have been capped.  Construction of 
slurry cells would not be a post mining land use for which an 
AOC variance would be granted. 

 

Y This section should be carefully reviewed 
by ECSI and Morgan Worldwide to ensure 
consistency with coal mining industry and 
regulatory program terminology and 
practice. Apply edits as appropriate. 

  
General 
comme
nt 

No elevation ranges given for Appalachian or CO plateau 
areas. 

Karen Jass Y 
Review comment and apply for 
consistency. 

3.5.1.4.1 3-10 11 

Again, for reasons in common with excess spoil fills, the 
configuration of a coarse refuse pile cannot replicate the 
existing topography without impacting a larger than necessary 
area.  We can strive to minimize the net impact.   

 

N 

 

3.5.3.2 3-14 
7-10 
13-16 

Do they mine by making a box cut and area mining across or 
along the permit?  Are multiple variations of “surface mining” 
employed? How deep are the coal seams (range)?  These 
may have an effect on final topography, and aid in familiarizing 
readers with unique aspects of mining in the region. 
 
Does this ever result in formation of impoundments?  If so, 
what is done? 
 
Again, I would like to see more detail, particularly 
topographical variation throughout the region, how it could be 
subdivided, based on topography.  I would expect topography 
in the northwestern part of the region to be different from that 
of the center, and both would be different from that of the 
southeastern part. 

 

N 

This comment has been addressed. 
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3.5.0 3-2 21 
Numbers of fills alone are misleading.  Should also list percent 
by total fill volume and footprint acreage in each state.  
Volume and footprint of fills in Virginia are relatively small.  

VA (BL) N 
Level of detail not necessary for intent of 
EIS.  

3.5.1.1 3-4 3-7 

This seems to be a very simplistic description of the 
topographic characteristics of the region.  I would think a short 
geologic history might be in order here. Some of the 
topographical differences in different areas were touched 
upon, but significantly more detail is required if readers, 
unfamiliar with the region are to have any understanding.  
Local relief and slope steepness are important but the 
description should make it clear why slope and relief are so 
different in, for example, southern versus northern West 
Virginia.   With proper explanations, and inclusion of all of the 
Appalachian region, the image could be excellent, the detail 
appears to be appropriate: the valleys and ridges and the 
Appalachian Plateau, and their extents and orientations are 
visible.  The superimposed image of the coal reserves would 
be helpful as well, if it were revised to include the entire region.  
It may be useful to point out where the highest value, 
metallurgical coal reserves are located. 

 

N 

 

3.5.1.3.3.5 3-9 1-11 
This is fine, as long as the profile used in the stability analysis 
runs perpendicular to the fill face, and not along the underlying 
stream alignment.   

 
N 

This comment has been addressed in 
another comment. 

3.5.1.3.5 3-9 3-4 
Canting the face of the fill so that the face  is not perpendicular 
to the adjacent stream  is not a logical statement.  What does 
this mean?  

 
N 

This comment has been addressed in 
another comment. 

3.5.1.4.1 3-9 36 

A description of where coarse and fine refuse come from 
should have been included at the point in the EIS where the 
subject was first discussed.  A summary of salient points might 
be useful here. 

 

N 

 

3.5.1.4.1 3-10 5-8 

Disposal of combined refuse is problematic in that it is very 
difficult to reduce the moisture content  to a level at which the 
material can be placed and compacted into a stable 
configuration, particularly in wet or winter weather.  The 
stream of refuse from the mine is too wet to compact, and the 
stream never stops. 

 

N 

 

3.5.0 3-1 19 
A variance from AOC can be granted for appropriate post-
mining land uses. 

VA (BL) N This information is covered later in 
section. 
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3.5.0 3-1  

“Once the rock is broken, referred to as “spoil,”” 
Well, it actually is overburden until it has to be 
moved out of the way of coal removal, then it is 
called spoil as it is no longer of use or value (until 
backfilling of the hole is required). 

Karen Jass 

N 

This level of distinction is not significant to 
the intent of this section. 

3.5.0 3-2 7 
‘mining ratio’ ????? It is called the ‘stripping ratio’. 
Alternatively, you could say ‘ratio of overburden to coal’. 

 
N 

No change necessary. 

3.5.0 3-2 4-14 

The third and fourth sentences, about the Appalachian region 
should be the case in point, with sentences about the Powder 
River Basin being representing the contrasting case.  The Gulf 
Coast case would represent a middle case, between the 
extremes. 

 

N 

Unclear direction of comment. 

3.5.0 3-2 3-18 
This discussion is a bit hard to follow.  Why start with a 
description of mining in Gulf Coast Region when the topic is 
Appalachia? 

 
N 

Unclear direction of comment. 

3.5.0 3-2 13-14 

One sentence on the Powder River Basin not achieving AOC.  
Do they get AOC variances and why is that not discussed in 
this chapter. 
 

WV (LH) N 
Duplicate. This comment has been 
addressed in another comment. 

3.5.0 3-2 
Figure 
3.5-1 

 Material Flow Chart 
 
I’m not sure of the point of this, esp showing the 
compacted valley fill.  If the material is to be 
treated the same across the board, which indicate 
where it going to be disposed of? 

Karen Jass 

N 

Flow chart is a basic representation of 
process. 

3.5 3-2 L-12 

“there is insufficient material to achieve AOC.”  
Incorrect statement.   
True there is insufficient material to achieve the 
pre-mining elevation over mined areas, but the 
available material is used to achieve topography 
similar to what existing prior to mining, thus 
achieving Approximate Original Contour.  

Karen Jass 

N 

Thin overburden is an AOC variance. This 
will be discussed in another section. 

3.5.0 3-3 
Table 
3.5-1 

Does this information need to be conveyed in a table? All 
except App Basin are NO. This info will be covered in regional 

 
N 
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section. Suggest deletion. 

3.5.0 3-3 
Table 
3.5-2 

Does this information need to be conveyed in a table? All 
except APP Basin and Illinois Basin are NO. This info will be 
covered in regional section. Suggest deletion. 

 
N 

 

3.5.0 3-3 3-12 

If we are describing where coarse and fine refuse come from 
here, and I think we probably should, we may want to be 
straightforward and simple.  For instance:  “Most coal seams 
include shale layers, or partings, and sometimes rock from the 
roof or floor are taken for clearance or safety reasons.  This 
rock must be removed from the coal.  The coal from the mine 
is first washed by spraying with water.  The coal and rock are 
passed through vats of a water/magnetite suspension in which 
the coal floats and the rock sinks, allowing the two to be 
separated.  The coal is loaded for transport to market and the 
rock, or coarse refuse, is transported to a disposal facility.  The 
fine material removed by the water spray also contains coal 
and rock particles.  These are separated by bubbling air 
through the suspension of coal and rock particles in water.  
The coal particles, being hydrophobic, tend to become trapped 
in the bubbles, while the rock particles tend to remain 
suspended.  The bubbles and fine coal overflow the vat, and 
the coal is collected for sale.  The rock particles, or fine refuse, 
remain suspended and are pumped in slurry form to an 
impoundment or other disposal facility.  Operators commonly 
employ admixtures to enhance the reliability of these 
processes.”   
This can probably be improved upon, but it is probably 
important that the readers understand why impoundments and 
refuse piles exist, and why there may be issues associated 
with certain forms of disposal.     

 

N 

 

3.5.0 3-3 3-12 
We may need to point out some of the pros and cons of the 
various forms of disposal. 

 
N 

Beyond scope. 

3.5 3-3 Par 1 

CHANGE: “This coal waste…” TO “The resulting 
coal waste…”  This better follows on the previous 
sentence which indicates it must be processed. 
 
“…some use the coarse refuse to construct 

Karen Jass 

N 

The proposed action has no bearing on 
the description of the affected 
environment. 
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[REMOVE: an] embankment[ADD: s] that is used 
to retain the fine coal refuse (slurry), a second type 
of facility combines the coarse and fine refuse and 
places the material in a single monolithic fill, the 
third type of structure disposes only of the coarse 
refuse and places the fine refuse in a different 
location such as a mine void.”  I think these 
descriptions allude to creation of slurry 
impoundments, valley/HoH fills and durable rock 
fills – which in the future will no longer be 
separately described in the proposed regulations.   
 

3.5.1.2 3-4 Par 2 

Use of the term “steep slope” should be carefully used.  In this 
paragragh, it refers to the “mountainous” terrain of Appalachia 
where storage space for overburden storage is limited.  
 
  However, OSM has a mining term of “steep slope” which 
refers only the dip of the coal seam & that applies only to a 
WY mining.  This paragraph can easily be misinterpreted to 
infer steep slope mining is used in this region. 

Karen Jass 

N 

‘Steep slope’ is clearly defined in CFR. 
Special Bituminous mining discusses 
steeply inclined coal seams and 
reclamation steep slope allowances. 
Comment not applicable to the material. 

3.5.1.3.1 3-5 31 
Today, these would be recognized as characteristics of 
“Mountaintop Removal Mining”. 

 
N 

Comment is not clear. 

3.5.1.3.2 3-5 35-36 
AOC applies to area and contour mining.  Why not say 
“variances from AOC requirements are not applicable to 
contour mining.” 

 
N Section is titled AOC variances, thus a  

discussion of mine types that are subject 
to AOC is not required. 

3.5.1.3.2 3-5 34 ...or better economic of (or) public…. VA (BL) N This comment has been addressed in 
another comment. 

3.5.1.2 3-5 Par 2  

“Contour mining would be utilized when coal seam 
depth is excessive and there are right of entry 
constraints…”  I’m not sure I would agree with 
this, as contour mining access the coal outcropping 
around side of a hill/mtn.  It would seem to me the 
stripping ratio in this case would warrant mining in 
this  method & the coal seam wouldn’t be 

Karen Jass 

N 

This comment has been addressed in 
another comment. 
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excessive.  Also, again, as this is a surface 
operation, why would this enable access if there is a 
problem right of entry? 
 
“Underground mining methods would be 
considered when surface mining is uneconomical 
due to excessive coal seam depth, if property 
(mineral) rights have issues,…”  Again, I don’t 
understand this sentence.  If there are problems 
with the property owner – the SURFACE OWNER 
– going underground would be around that, but I 
don’t understand the scenario of a problem w/ the 
mineral owner.  Pls explain this circumstance. 

3.5.1.3.1 3-5 PAR 3 

“that spoil material will be placed on the mine 
bench in a configuration that adheres to AOC,…’’ 
CHANGE TO:  that spoil material will be 
backhauled on the mine bench in a configuration 
that replicates the pre-mining topography,’ 
 

Karen Jass 

N 

Replication of pre-mine topography is not 
the regulatory requirement. AOC is the 
regulatory requirement and is used here 
because AOC revisions are part of the 
proposed action. 

3.5.1.3.1 3-5 Par 6 

“…trend to elevate the fill decks and depress the 
backfill elevations thereby…”  Please explain this 
statement.  Does it mean to fill the valley fills to the 
top of ridge line and minimize the amount of 
backfill on the top of the mountain?  

Karen Jass N 

No action necessary. 

3.5.1.3.3.1 3-6 Par 1-3 

There is no discussion of the proposed regulations that only 
consider a single type of excess spoil structure, under the new 
30 cfr 816.71.  This should address this proposed change and 
the affects to construction criteria. 
 
In addition, the construction of the various fills was previously 
discussed in details – see section 3.1.7 

Karen Jass N 

This section only discusses the affected 
environment and does not discuss the 
proposed action. 
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3.5.1.3.3.2 3-6 Par 4 

“first and preferred option for disposing of excess 
spoil”  This is an incorrect statement.  Overburden 
material placed on a bench within the pit is NOT 
excess spoil.  It only becomes excess spoil if it 
won’t fit back in the pit and must be placed 
OUTSIDE the footprint of the mined-out area. This 
term is used 3 times in the paragraph incorrectly.  
Please correct. 
 
 

Karen Jass N 

This comment has been addressed in 
another comment. 

3.5.1.3.3.5 3-8 22-29 

We should note that these policies are steps in the right 
direction, but do not represent the end of the path.  For 
example, the backfill volume calculations allow inclusion of a 
heavy access road with a berm sized for heavy vehicles, and a 
drainage ditch around the entire mined area.  This is not 
needed in most areas, and results in a slice of material, 
extending from the perimeter of the mined area to the top of 
the fill, all the way around the mined area, being removed from 
the backfill and being transported downslope (cheaper) and 
placed in excess spoil fills.  Severely restricting this 
road/berm/drainage allowance to areas where it is actually 
needed would do more to reduce excess spoil volumes than 
any other single thing we could do. 

 

N 

This material should only describe the 
affected environment including the 
regulatory environment.  

3.5.1.3.3.5 3-8 30-37 The concept of sloped versus flat fill decks is great.  N Not change necessary. 

3.5.1.3.5 3-8 37 
It should be noted that moving the toe of the excess spoil 
disposal structure upstream, that the result is placing the toe in 
steeper slopes thus reducing the factor of safety. 

 
N 

This comment is addressed in another 
comment. 

3.5.1.3.5 3-8 24-25 

“The policies also define how much higher the deck of a valley 
fill must be raised above the elevation of the lowest seam 
mined.”  To someone unfamiliar with valley fills, an illustration 
would probably be a big help. 

UT N The reader is referred to the policy 

documents (WVDEP Permit Handbook, 
Section 29) and (RAM 145). 

3.5.1.3.5 3-8 

 
 
 
 
 

 
“more than 50% contour” Does this mean the 
operation is mined w/ 50% coal removal using 
contour mining? 

Karen Jass N 
The reader is referred to the policy 

documents (WVDEP Permit Handbook, 
Section 29) and (RAM 145). 
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Par 2 
 
 
 
 
 
 
 
Par 4 & 
5 
 
 
 
 
 
 
 
 
 
 
 
 
Par 6 

 
“higher the deck of a valley fill must be raised 
above the elevation of the lowest seam mined.”  
AND “traditional flat deck fills.” AN D “By 
backstacking additional mine spoil on the deck of 
valley fills and blending this fill with the backfilled 
mined out areas, a continuously terraced backfill 
area is created that eliminates flat decks.”    Please 
explain what this means in plain language.  I am 
not intimately familiar w/ local terms and practices 
related to valley fills or MTR.  Perhaps a drawing 
would be good here. 
 
“pre mining”  Preming used in Section 3.1, and I 
have seen this as pre-mining, but never w/ just a 
space between the words.  Please correct for 
consistency.  

3.5.1.4.1 3-9 38 
The use of the term “compacted” here is misleading.  Coarse 
refuse is transported to the embankment using belt lines or 
trucks, and spread with dozers. 

 
N 

This level of detail is probably not 
necessary. 

3.5.1.3.6 3-9 23 
Include: for some fill types, e.g., durable rock fills. After …of 
1.1. 

VA (BL) N 
Comment is not clear. 

3.5.1.3.5 3-9 Par 1 

“A canted valley fill is an excess spoil structure that 
is [DELETE:“canted”] or skewed…”  The word 
being defined is also used as a definition.  

Karen Jass N 

 

3.5.1.3.6 3-9 

Par 2 
 
 
 
 

“The objective of [REMOVE: most Federal] 
regulatory requirements … stability”.   
The objective of ALL REGULATORY 
REQUIREMENTS (STATE, LOCAL, FEDERAL) 

Karen Jass N 
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Par 3 

is making sure the stored material IS stable – 
PERIOD.  
 
Also “safety factor (SF) of 1.5 and dynamic SF of 
1.1.” was previousl stated in section 3.1.7.6 
Stability of Excess Spoil Fills (page 3-43) 

3.5.1.4.1 3-10 18 
I find it hard to believe that no information was available for 
Virginia, Maryland, or Alabama.  Maybe not from the cited 
source, but other sources are available. 

 
N 

This comment has been addressed. 

3.5.1.4.2 3-10 17 
Replace “Coal Waste Disposal” with “Coal Mine Waste 
Disposal”. 

 
N 

This comment has been addressed. 

3.5.1.4.2 3-10 14 Replace “coal waste” with “coal mine waste”.  N This comment has been addressed. 

3.5.1.4.2 3-11 
Figure 
3.5-4 

The colors shown in this graph won’t be distinguishable if the 
EIS is printed or viewed in B&W.  Perhaps symbols would be 
better used. 

Karen Jass N 
Not necessary. 

3.5.2.1 3-12 3-6 
Better than the description of the Appalachian region, but still 
lacking in history and detail.   

 
N 

This comment has been addressed. 

3.5.2.3.1 3-13 5 Accommodate the bulking; not the bulking factor  N This comment has been addressed. 

3.5.2.3.1 3-13 8-11 
Was the only source of information from New Mexico a single 
phone interview with Mr. O’Hara? That appears to be the case. 

 
N 

This comment has been addressed. 

3.5.2.3.1 3-13 12-15 
Was the only source of information from Colorado a single 
phone interview with Mr. Kaldenbach? That appears to be the 
case. 

 
N 

This comment has been addressed. 

3.5.3.1 3-13 23-25 

I think a little more detail about topography can be provided 
beyond “rolling, elevation range, and local relief”.  Rather than 
a couple of general statements about the entire region, I would 
like to read about how the region could be subdivided based 
on topography.  

 

N 

This comment has been addressed. 

3.5.2.3.1 3-13 Par 1 & 
2 

“placed on the mining bench”   replace with 
“placed within the mined out area of a pit”  I don’t 
know that the term benches are used in this region 
to define where the overburden is dumped in the pit 
using a dragline. 

Karen Jass N 

This comment has been addressed. 

3.5.3.3.2 3-14 18 Does this ever result in formation of impoundments?  If so,  N Impoundments are not considered an 
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what is done? 
 
Would an AOC variance be required if an impoundment is 
formed? 

AOC variance. 

3.5.3.4 3-15 1-3 
To be consistent, we should refer to this as “coal mine waste” 
rather than “coal waste” 

 
N 

This comment has been addressed. 

3.5.4.3.1 3-16 16 Bulking, or swell, of the overburden; not “swell factor”  
N 

This comment has been addressed. 

3.5.4.3.1 3-16 18-19 
Was the only source of information from the region a single 
phone interview with Mr. Langer?  This is the only source 
cited, with the exception of the image. 

 
N 

This comment has been addressed. 

3.5.4.4 3-16 26 Coal mine waste disposal  N This comment has been addressed. 

3.5.4.4.1 3-16 33-35 Was no one from Illinois available for comment?  N This comment has been addressed. 

3.5.4.4.1 3-16 32 Subtitle should read Coal Waste Disposal Methods. MCR (KG) N This comment has been addressed. 

3.5.4.3.1 &  
3.5.4.3.2 

3-16 
Par 4 & 
5 

“Additionally, some operations request a variance 
for the final cut to be reclaimed as an 
impoundment rather than backfilled to AOC. 
3.5.4.3.2 AOC Variances (including trends by 
operation type) 
No AOC variances are needed because of the 
topography.”  These two statements contradict each 
other & they are adjacent to each other.  What??? 

Karen Jass N 

This comment has been addressed. 

3.5.5.2 3-17 16 
You say topography affected little and no AOC variances but 
you mention in 3.3.5.0 page 3-2 line 13-14 that that type of 
mining can’t achieve AOC.   

WV (LH) N 
This comment has been addressed. 

3.5.5.4 3-18 15 Coal mine waste disposal  N This comment has been addressed. 

3.5.6.1 3-18 20-23 
Again, a detailed description of the topography and variations 
thereof would be helpful. 

 
N 

This comment has been addressed. 

3.5.6.1 3-18 23-36 

The text includes a general description of the topography of 
the mid-eastern part of the state, but the map indicates areas 
over the entire state.  Again, a detailed description of the 
topography of each of the areas would be helpful since, after 
looking at the map, I would expect considerable variation from 
one area to another.  Just because mining may currently be 

 

N 

This comment has been addressed. 
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occurring at only one complex, this will not always be the case. 

3.5.5.2 3-18 

Par 1 
 
 
 
 
 
Par 2 

“storage area on the mining bench…”  Again as 
stated earlier, western terminology doesn’t use 
“mining bench”.  Overburden materials is returned 
to the pit as backfill 
 
“The mining in this region consists of mining 
multiple seams measuring 3 to 80 feet thick”  One 
of the WY operations mines a 100’ seam. 
 

Karen Jass N 

This comment has been addressed. 

3.5.6.3.1 3-19 13-16 

What was the source of information for Washington and 
Oregon?  None was cited.  Was the only source of information 
from Alaska a single phone interview with Mr. Kirkham? That 
appears to be the case. 

 

N 

This comment has been addressed. 

3.5.6.4 3-19 19 Coal mine waste disposal  N This comment has been addressed. 

3.5.6.4 3-19 20-22 
Are other coal ranks present in the region, but not currently 
mined?  If so, should we discuss historical and probable future 
processing and coal mine waste disposal practices? 

 
N 

This comment has been addressed. 

3.5.6.2 3-19 Par 1 

“The one active “complex” of three mines in 
Alaska is a multi-seam coal mine”.  Actually the 
Usibelli mine has multiple pits, similar to those at 
other western mines (Navajo mine, Kayenta/Black 
Mesa mines) 

Karen Jass N 

This level of detail is not significant to 
intent of material. 

3.5.7.3.2 3-21 15 Coal mine waste disposal  N This comment has been addressed. 

   
Much better discription of fills in section 3.1.6 starting on page 
3-38. 

WV (LH) N 
This comment has been addressed. 

   
There seems to be some confusion here with respect to 
whether you are talking about refuse fills or excess spoil fills 

WV (LH) N 
This comment has been addressed. 

3.5.2.2  n/a 

3.5.2.2 Topography and Choice of Mining.  This discuss 
appears to have too many generalizations and is very brief.  
The lack of excess spoil use/need in the Colorado Plateau isn’t 
the only reason for choice in mining or the sole reason our 
topography has not been affected by mining 

Mychal 
Yellow 

N 

This comment has been addressed. 
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3.5.2.3.1 3-13 3 
There is only one coal mine in the state?  I question the rigor 
of the research employed in a number of areas in this 
document, including this one. 

 
N 

This comment has been addressed. 

3.5.4.2 3-16 5-11 
Are there never issues related to not having enough spoil to 
completely fill surface mine pits?  I have heard people say this 
is sometimes an issue in the Illinois basin.  

 
N 

No change required. 

3.5.4.2 3-16 Par 2 2008 data.  EIS has 2009 available Karen Jass N No change required. 

3.5.1.2 3-4 15-16 
Contradictory from the previous paragraph 3.5.1.1 where 
Northern WV is lumped in with PA and OH.  So shouldn’t it be 
here? 

WV (LH) N (D) 
Addressed in another comment 

3.5.1.3.1 3-5 16-17 

This is not a good general description of the Appalachian 
region topography.  The Appalachian basin is, for the most 
part, a middle aged eroded plateau.  The relatively flat surface 
of the plateau is eroded to the point that only the ridge tops are 
at its approximate original elevation.  Eventually erosion will 
proceed to the point that isolated hills will remain above wide 
flood plains.  Currently, however, wide flood plains are present 
only along the larger rivers.  In most of the region, flood plains 
are small or nonexistent.  The dominant landform by far is the 
ridge, with slopes on both sides descending to narrow stream 
channels.  This rarity of relatively level land is a defining 
characteristic of the region. 

 

N (D) 

This comment is addressed in another 
comment. 

3.5.1.3.2 3-5 33-38 

This section is not accurate.  AOC variances are granted for 
other operations than area mining.  The explanation of 
approval criteria is not accurate.Why is only an AOC variance 
in west Virginia references? 

 

N (D) 
This comment has been addressed in 
another comment. 

3.5.1.3.2 3-5 33 
This definition is not only for WV.  Shouldn’t it reference the 
Federal definitions?  Another example of more emphasis on 
WV than on other states. 

WV (LH) N (D) 
This comment has been addressed in 
another comment. 

3.5 3-12 n/a 
Table 3.5-2: Use of Coal Waste Disposal Impoundments, the 
Northwest it says there are none, Centralia has at least one 
coal mine waste impoundment (Impoundment 3D) 

Mychal 
Yellow 

N (D) 
This comment has been addressed. 

3.5.2.1 3-12 n/a 

General Topographic Characteristics of Region.  This 
discussion seems sparse. So it is hard to make any comment, 
other than this needs more detail.   Each region’s discussion is 
brief, and their introduction paragraphs differ greatly 

Mychal 
Yellow 

N (D) 
This comment has been addressed. 

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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3.7.1 3-22 All 

The discussion through section 3.7.1 focuses heavily on 
eastern Ohio, with limited discussion of PA, WV, KY, TN, and 
AL.  If eastern Ohio is representative of the Appalachian Basin 
Aquifers, a discussion of that point would be useful at the 
beginning of the section.  However, I would rather see a more 
balanced discussion with reference to data in the other 
Appalachian Basin states. 

OSM Hydro team 
 

 

3.7.1.3.1 3-29 19-21 

The listed concentrations should be identified as (mg/L).  Also, 
please provide a direct reference (even if it’s from the USGS 
Groundwater Atlas) since specific concentrations are being 
provided. 

OSM Hydro team 

  

3.7.1.3.1 3-29 21-22 

The last sentence could benefit from by putting things into 
context.  For instance, iron concentrations are larger 
compared to what?  Concentrations increase with depth from 
what to what?  

OSM Hydro team 

  

3.7.2.1.2 3-39 25-26 

I don’t believe this is an accurate statement.  Coal is mined 
from the Mesa Verde Group at the Kayenta Mine in 
northeastern AZ.  The hydraulic effects of the same operation 
pumping the Navajo Sandstone is the increasing concern 
related to mining.  For this reason, the Navajo Sandstone 
should be explicitly discussed (see comment below).   

OSM Hydro team 

 
 

3.7.2.1.3 3-42 2-26 

This section focuses on the confining units, with little 
discussion about the aquifer resource.  A specific discussion of 
the Navajo Sandstone is needed.  Mine related pumping from 
the Navajo Sandstone system has been controversial for 
OSMRE since 1977.  Breaking out the Navajo Aquifer system 
is important because it meets drinking water standards, while 
the other Dakota-Glen Canyon aquifer units typically only meet 
livestock water quality. 

OSM Hydro team 
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3.7.2.1.4 3-42 27 
Discussion of the Coconino-De Chelly Aquifer system is of 
little value due to its depth and little, if any, connection to coal 
mine operations. 

OSM Hydro team 

  

3.7.2.1.4 3-43 1-8 

Recommend deleting paragraph.  The Coconino Sandstone 
was considered a viable water resource in a recent OSMRE 
EIS due to its high water yield and low TDS in the Winslow 
area.  Relating to the Grand Canyon area is not appropriate. 

OSM Hydro team 

  

3.7.2.2.3 3-43 30 

Dakota aquifer data are not sparse in northeastern AZ.  
However, I believe the flow discussion should focus on the 
Navajo Aquifer.  Please see the Black Mesa 2006 Draft EIS for 
reference and a Peabody submittal entitled “A Three 
Dimensional Flow Model of the Dakota and Navajo Aquifers.”  
These references will greatly help with hydrologic 
characterization of the southern Colorado Plateau. 

OSM Hydro team 

 

 

3.7.2.3.2 3-44 38-40 

The Mesa Verde Group is heavily monitored for the Black 
Mesa Coal Field.  TDS values are also in the 1000-4000 mg/L 
range, which will add support since that statement indicates 
data is sparse. 

OSM Hydro team 

  

3.7.2.3.3 3-45 2-12 

Dakota aquifer system has poor water quality, and the Navajo 
aquifer system has great water quality.  This is an important 
distinction that gets lost by grouping the Dakota and Glen 
Canyon aquifers. 

OSM Hydro team 

  

3.7.2.4 3-45 23-33 

This section captures the groundwater use conditions prior to 
2005.  On December 31, 2005 the Mohave Generating 
Station, AND associated coal slurry pipeline were terminated.  
This change caused (1) a reduction of coal produced to 
approximately 5 million tons, and (2) a decrease in mine water 
use from 4500 ac-ft to approximately 1300 ac-ft annually. 

OSM Hydro team 

 
 

3.7.5.10 3-78 15 

Significant groundwater pumping occurs adjacent to and within 
the Powder River Basin due to coal bed methane 
development.  A mention of this activity is appropriate when 
characterizing pumping in the Powder River Basin. 

OSM Hydro team 

  

3.7.6.3.1 3-84 23-32 
No coal mining occurs in Oregon.  It would be more useful to 
replace information in this section with a water quality 
discussion specific to the Centralia Coal Field. 

OSM Hydro team 

  

3.7 3-29 12 

I recommend changing the word “Chlorination” to Disinfection.  
The use of chlorine may or may not be the chemical used to 
disinfect drinking water in “municipal” water supplies.  Very few 
private water supplies disinfect their water and if they do, I’ve 
never heard of “Chlorination” being used.  In most cases, a UV 

OSM Hydro team 
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light is used in residential applications.  

3.7 All  

The focus of Chapter 3 is to describe the “current” condition of 
the affected environment. Section 3.8, Water Resources 
Planning, explicitly describes the current baseline condition of 
drinking water, as it relates to a water resource. The Water 
Resources Planning section has a subsection titled “Baseline 
Water Resource & Supply Conditions” that notifies the reader 
where the baseline description is located.  I guess without 
seeing Chapter 4, I’m not exactly sure how the specific 
baseline descriptions for water resource planning will be used, 
but I surmise that you are planning to describe how that 
baseline condition will change if any of the alternatives are 
chosen to be implemented (improvement or degradation of 
water supply resources). Assuming that this is the way you will 
use the baseline condition information, I don’t see a similar 
baseline condition description in the Groundwater section.  
The Groundwater section doesn’t contain the same type of 
subsection that explicitly lets the reader know where to find the 
baseline condition information for groundwater quantity and 
quality for each of the coal regions.  The section does contain 
subsections like, “Pre-mining Groundwater flow”, “Pre-mining 
Groundwater Quality”, and “Groundwater withdrawals.”  Each 
of these sections contain a general description of groundwater, 
say quality, in each of the coal regions. But, the description 
falls short of providing a general statement about the water 
quality is improving or not like the water resources section 
does.  I suggest thinking about using the same type of 
wording, like baseline condition, consistent for all of the 
resource values.     

OSM Hydro team 
 

 

3.7.1.3.2 3-30 36 

I would not agree with the description that water affected by 
coal-mining operations is usually acidic, unless you are 
referring to pHs< 7.0. If you are making a statement about the 
pH from coal-mining operations than I would agree but would 
suggest stating that you are referring to pH.  Even, most net 
alkaline coal mine drainage has pH’s < 7 until all of the 
dissolved CO2 is exsolved. You may want to say that coal 
mine drainage in Appalachia can be characterized as Net 
Acidic or Net Alkaline in your description of how mining affects 
water quality. The words Net Acidic and Net Alkaline provide 

OSM Hydro team 
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information on the direction of pH change when all of the 
hydrolyzable metals react to achieve equilibrium.   If your 
using the term “acidic” to characterize the overall acidity of the 
water (and not used to describe pH) than I would disagree that 
most water affected my mining operations is “net” acidic.  Even 
in Pa, there is a lot of net alkaline mine drainage that contains 
very elevated amounts of Fe and Mn.  

3.7.1.3.2 3-30 38 

I strongly suggest using the term “elevated” instead of “large” 
when referring to concentrations.  Elevated provides a sense 
that is compared to background concentrations, whereas, 
large has no point of reference.  

OSM Hydro team 

  

3.7.1.4 3-31 12 
Table 3.7-1 describes the water GW withdrawals for 
Appalachia, but the table does not provide the year the data 
was collected.  Please provide the date of the data.  

OSM Hydro team 

  

3.7.1 3-22 23-24 

In Ohio, strata (use strata not rocks) dip (use downgradient) 
towards the southeast due to the presence of the Pittsburgh-
Huntington Syncline. However, in WV, VA, and KY the 
downgradient direction is commonly to the northwest; 
however, localized structure would influence the direction of 
dip.  

OSM Hydro team 

 
 

3.7.1.1.1 3-22 29-30 

Surficial aquifer deposits occurring in West Virginia, Virginia, 
and eastern Kentucky were not deposited by glacial meltwater. 
This is too broad (generalized) a statement to include both 
glacial and alluvial deposits; separate out and discuss.  

OSM Hydro team 

  

3.7.1.1.2 3-23 11-13 
Coal seams are also prolific aquifers, local well yields are a 
function of the topographic setting, fracture aperatures and 
their network.   

OSM Hydro team 

  

3.7.1.1.3 3-27 2-8 
Why the discussion on Mississippian aquifers if the EIS 
surrounds the mining that occurs from Pennsylvanian aged 
coal seams, and disturbance to associated strata? 

OSM Hydro team 

  

3.7.1.2.1 3-27 26-27 
Aquifer well yields in surficial aquifer systems in the 
Appalachian Plateau seldomly produce 100 gpm and rarely 
500 gpm yields (and extraordinarily rare 2000 gpm yields). 

OSM Hydro team 

  

3.7.1.2.2 3-28 19-22 

Sandstone units are the prevalent aquifers  in the region. Coal 
seams are also aquifers and locally provide supplies of1-10 
gpm yields to residents’ wells. In Kentucky, Virginia, and West 
Virginia, coal seams are commonly very significant aquifers. 
The term “fractured”( coal) should be replaced with ”cleats”( or 
cleated coal seam).   

OSM Hydro team 
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3.7.1.2.2 
3-28-
29 

38-42; 
1-9 

Discuss why Mississippian aquifers are relevant to this EIS 
since mining in the Appalachian Basin occurs in 
Pennsylvanian aged strata.   

  

3.7.1.2.2 3-29 1-9 

In WV, VA, and KY ground water from Pennsylvanian aged 
sandstone aquifers does not flow in contact with Mississippian 
aged rocks. The occurrence and distribution of mining in 
relation does not normally occur in proximity to Mississippian 
aged strata.    

OSM Hydro team 

 
 

3.7.1.3 3-29 10 

Although this sub-section is entitled pre-mining ground water 
quality. This section should be renamed to reflect both pre and 
post-mining considerations, OR add another section (post-
mining) to address post-mining ground water quality. There is 
no discussion of any impacts from mining that could occur, 
and alter the post-mining ground water quality.  

OSM Hydro team 

 
 

    OSM Hydro team  

3.7.1.3.1 3-29 18-22 
The narrative does not discuss this topic relative to all the 
other states in the Appalachian Basin.  

OSM Hydro team 
 

3.7.1.3.2 3-29 23 
It does not appear as though the EIS treats coal seams as 
(consolidated) aquifers. Coal seams should be included and 
discussed in terms of a consolidated rock aquifer. 

OSM Hydro team 
 

3.7.1.3.2 3-29 26-28 

The statement is made that “water from sandstone aquifers 
containing few soluble minerals generally is soft, whereas hard 
water is obtained from limestone or shale containing more of 
the soluble minerals calcite and dolomite”.  This it too 
generalized statement. In West Virginia and Virginia 
sandstone aquifers are commonly massive and very hard 
(indurated) and ductile. Clastic  (terrigenous derived) shale 
units do not have to be brackish or marine units. In northern 
WV fresh water limestone units or shales occur that contain   
to no calcite or dolomite concentrations.   

OSM Hydro team 

 

3.7.1.3.2 3-29 33-34 

This statement is much too generalized and borders on being 
incorrect. The statement is made that (ground) “water from 
areas where coal and black shale units are close to the land 
surface tends to be acidic”.  This is a very cryptic sentence.  

OSM Hydro team 
 

3.7.1.3.2 3-30 26-27 
In West Virginia, in addition to the calcium sodium bicarbonate 
water type referenced, there is also include a calcium-sodium-
sulfate water type that occurs.  

OSM Hydro team 
 

3.7.1.3.2 3-30 39-41 
Public supply water in southern West Virginia tends to be from 
rivers and ground water wells, not from water from working or 

OSM Hydro team 
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abandoned mines.  

3.7.1.3.2 3-30 35-36 

No, no, the statement is made that “water affected by coal 
mining operations is usually acidic”. This is not true, and  
depends on the site-specific geochemistry of the coal seam(s) 
and  overburden, and how it is mined, handled, and managed.  

OSM Hydro team 
 

3.7.1.4 3-31 2-6 

Ohio is the only state that was referred to in the narrative. The 
other Appalachian states need at least a generalized 
paragraph that is similar to the discussion of Ohio’s ground 
water resources.  

OSM Hydro team 
 

3.7.1.4 3-31 2-6 

There is no discussion of the impacts from surface mining on 
the hydrologic regime. The narrative should discuss the 
potential impacts from surface mining on ground water 
resources, which should include residential water wells, public 
wells, and ground –surface water interactions.    

OSM Hydro team 

 

3.7.1.4 
3-32-
37 

Tables 
3.7-1 

Narratives need to be included that discuss the data in the 
tables of groundwater usage in coal producing counties of the         
Appalachian Basin, which cover Alabama, Kentucky, Ohio,  
Pennsylvania, Tennessee, Virginia, and West Virginia 

OSM Hydro team 
 

3.7.1.4 
3-32-
37 

Tables 
3.7-1 

The mining ground water withdrawals data in these tables do 
not differentiate between surface mining and underground 
mining ground water (usage) withdrawals. The table needs to 
be revised to reflect these two major mining types.   

OSM Hydro team 
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General    

There are many parts of Section 3.7 that have been copied, 
verbatim, from existing documents, articles, etc.  When exact 
language is used, it needs to be offset in quotations or 
otherwise noted and properly referenced. 

OSM Hydro team 
 

3.7.3.1.1.3 3-49 16 Interbedded is generally written as one word (no hyphen). OSM Hydro team  

Fig 3.7-3 3-51 2 
A date and source should be added to the figure and all 
figures throughout the report.    

OSM Hydro team 
 

3.7.3.4 3-53 27 HA 730-F reports the withdrawal as 433 mg/d. OSM Hydro team  

 3-54/55  
Table 3.7-3 – provide the source for the data included in the 
table. 

OSM Hydro team 
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An explanation needs to be provided as to why only data from 
select counties/states were presented and how these 
counties/states were selected.   

3.7.4 3-56 2-6 
The reference to the physiographic province relative to the 
Illinois Basin needs to be discussed.  

OSM Hydro team 
 

  12-25 
This discussion includes a much greater area than the Illinois 
Basin.  It should be restricted to areas within the basin.  

OSM Hydro team 
 

  2-35 
The publication providing this info includes OH and TN.  Care 
must be taken to present information relative to the Illinois 
Basin exclusive of these areas. 

OSM Hydro team 
 

Fig 3.7-4 3-57  
This figure shows a much greater area than the Illinois Basin 
which may lead to confusion.  

OSM Hydro team 
 

3.7.4.1.1 3-58 11 Define what areas are included in “segment.” OSM Hydro team  

  12-13 
Areas outside the Illinois Basin should not be included in the 
discussion.   

OSM Hydro team 
 

3.7.4.2.1 3-60 5-6 OH is not within the Illinois Basin.  OSM Hydro team  

3.7.4.2.2 3-60 23 Interbedded is one word.  OSM Hydro team  

Table 3.7-4 3-66/67  Provide the source for the data included in the table. OSM Hydro team  

Fig 3.7-7 3-89  It may be helpful to outline the Illinois Basin on the map.  OSM Hydro team  

Table 3.7-7 3-91/92  

The Western Interior Plains aquifer is reported to exist below 
parts of KS, NE, and MO (USGS HA 730-D); however, the 
table also includes data for AR and OK, but none for NE. 
 
A date and source of the data needs to be provided. 
 
An explanation needs to be provided as to why only data from 
select counties/states were presented and how these 
counties/states were selected.   

OSM Hydro team 

 

3.7 
3-21 
and 3-
22 

33 
and 
1  

 “About 67 percent of fresh groundwater withdrawals in 2005 
were for irrigation, and 18 percent were for public supply.  
More than half of fresh groundwater withdrawals in the United 
States in 2005 occurred in six States. In California, Texas, 
Nebraska, Arkansas, and Idaho, most of the fresh 
groundwater withdrawals were for irrigation..”  
 

UT  
YES 

Please consider and clarify 
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Questions:  What about the other 15 percent?  Which six 
states?  Are they coal producers? Are the five listed included 
in the six?    

3.7.1.1.3 3-27 11 
Extraneous ‘g’  “…600 feet and g the Berea locally exceeds 
100 feet.” 

UT 
YES 

Revise the “g” in the middle of 
the sentence 

3.7.2 3-38  

The major aquifer systems described in this section are mostly 
not applicable to permitting hydrology and the effects of coal 
mining in Utah because of the geologically-inaccurate 
grouping of Utah’s active coal mining areas with those of 
Colorado.   
 
Consider using the USGS-designated hydrology areas 56 and 
57 to accurately portray resources in the areas potentially 
affected by coal mining since previous boundaries in the scope 
of this EIS provide inaccurate analysis of resources possibly 
affected by coal mining. 
 
It is critical that this section identify that local (perched) 
groundwater flow systems as part of the affected environment.  
The following text should be added to this section: 
 
“In the more mountainous areas of the Colorado Plateau Coal 
Region, much of the alluvium in the stream valleys is too thin, 
narrow, and discontinuous to be considered a major aquifer, 
even though some of the larger of the mountain alluvial 
deposits, such as those near the Sevier River in central Utah 
and in the Uinta Basin of northeastern Utah, contain locally 
important surficial aquifers (USGS Ground Water Atlas HA-
730C).  Groundwater springs are an important source of water 
supply in Utah’s coal resource areas.  Springs are used for 
public water supplies and irrigation; provide water for livestock 
and wildlife; and provide the major source of baseflow to 
perennial streams (USGS Water Resources INvestigation 
Open-File Report 83-38).  Although not part of of the major 
aquifer systems described later in this section, springs in 
mountain areas of Utah are a vulnerable and carefully 
protected resource.” 

UT 
YES 

Please consider the USGS 
information and please include 
the recommended verbiage 
regarding sources of water in UT.  
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3.7.2.1 3-42 
Fig 
3.7-2 

.  The map title should be changed to “Primary Regional 
Aquifer Systems of the Colorado Plateau Coal Region”.   

UT 
YES 
 

Please revise 

3.7.2.3.2 3-44 37 
Extraneous ‘t’  “… “In general, areas of the aquifer t recharged 
by infiltration from precipitation…” 

UT 
YES 
 
 

Please revise 

Fig 3.7-5 3-72  

The colors on this map need to cover a broader spectrum; it is 
very difficult to distinguish the different aquifers with the color 
scheme that has been used.  Actually, this applies to all the 
aquifer maps. 

UT 
YES 
 

Please revise 

3.7.1.2.1 3-27 20-32 

This section focuses only on Ohio.  What about the flow of this 
system in the other Appalachian Basin states?  Virginia data is 
included in the table at the conclusion of this section, but is not 
discussed in the narratives. 

VA 
YES 

This section is a discussion 
about Appalachia but, OSM 
agrees with VA, it focuses on just 
OH.  Add more information on 
other States to this section.  

3.7.1.2.2 3-28 37 

USGS studies within the SW Virginia coalfield show the 
shallow fracture flow system, primarily resulting from stress-
relief fracturing in the predominately sandstone strata, mimics 
the topography and typically occurs from the ground surface to 
a depth of about 100 feet with very low permeability at greater 
depths.  However, the coal beds themselves act as aquifers at 
greater depths due to the fracture system within the coal beds 
(cleat). 

VA 
YES 

You may want to consider Va’s 
general description of their flow 
system.   

3.7.1.3.1 3-29 20 
It is assumed the numeric values in parentheses here are 
concentration values.  Units should be provided for these. 

VA 
YES 

Units are needed to make 
numbers in parentheses relevant 

3.7.1.3.2 3-29  
Information on “consolidated rock aquifer groundwater quality” 
does not include any information on Virginia 

VA 
YES 

Both Va and Md are missing 
from this section.  

3.7.1.4 3-35  
Table 3.7-1 lists only 5 of 7 the coal producing counties in VA; 
Scott and Wise not listed. 

VA 
YES 

Please revise 

3.7.3.4 
Groundwater 
Withdrawals 
in Gulf Coast 

3-54 
Table 
3.7-3 

The information in this table is not comprehensive for active 
mines in Texas.  The table excludes information for the 
following counties where mines are located in Texas: Franklin, 
Limestone, Milam, McMullen, Webb, Maverick, Camp, 
Williamson, and Bastrop.  

TX 
YES 
 

You should either add 
information for these counties or 
state that data is not available. 
You may want contact texas coal 
program to see if they have gw 
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data for those counties (512-
305-8840) 
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3.8.0.3 3-95 17-38 
I don’t see how the information provided captures “Baseline 
Water Resource & Supply Conditions”. 

OSM Hydro Team  

3.8 ALL ALL 

I don’t understand the utility of this section.  If surface water 
and groundwater were presented relative to watersheds with 
coal mines, or coal mines using groundwater, I could see the 
application.  However, the “Mining” category is inclusive of ALL 
mining; therefore, assessment of a proposed surface coal 
mining action related to affects of water resource planning is 
unclear. 

OSM Hydro Team  

3.8.0.3 3-95 17 

The first sentence under the subsection “Baseline Water 
Resource & Supply Conditions” only focuses on Mountaintop 
removal and valley fill operations.  Every type of mining 
operation has hydrological impacts. Do not focus on just 
Mountaintop mining and its hydrological effects. The specific 
practices of mountaintop removal or valley fills should not be 
singled out. 

OSM Hydro Team  

3.8 
All in 
sectio
n 3.8 

 

Section  3.8 identifies that term “water resource planning” is 
used in the context of water supply as a resource for public 
and private use. The section categorizes the consumers of 
water into 7 “use categories.”   Drinking water quality violations 
are used as a surrogate to describe the baseline conditions for 
water in each of the regions.   
 
First comment: Drinking water violations are a better indicator 
of the quality of water being delivered to customers (e.g. how 
well the water is treated) rather than an indication of the 

OSM Hydro Team  
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overall quality of water in each of the coal regions.  All 
municipal drinking water requires treatment, many times just 
disinfect treatment, so most water supplies, without treatment, 
do not meeting the water quality standards of the safe drinking 
water act. Therefore, a  review of drinking water violations 
speaks much more to the quality of treatment and the quality 
of the treatment operator (in terms of compliance, monitoring, 
etc) than it does about the “general water quality” of the 
region.    
Second Comment: Because it is very difficult to obtain data 
that is sufficient to make general comments about the quality 
of the water supply in each of the coal regions, maybe drinking 
water violations is an acceptable metric (still thinking about 
this).  Assuming the method is acceptable; this metric may 
provide insight into the quality of water for the “Public” and 
“Domestic” use categories (in terms of public and domestic 
drinking water) but doesn’t provide information to describe the 
baseline conditions for each of the other use categories.   I’m 
not exactly sure how you plan to incorporate the findings for 
the baseline conditions, described in Chapter 3 Water 
Resources Planning, into the Alternative analysis or 
cumulative impact assessment.  If you plan to make some 
statement that the preferred alternative will have a “positive” 
impact on the overall baseline water quality of each of the use 
categories in each of the regions, then I think that you need to 
describe in the baseline analysis how mining impacts the 
water quality for each of the use categories.  I say this 
because if the preferred alternative will improve the baseline 
condition, then one needs to somewhat know the degree that 
mining affects the current baseline condition so one will know 
the “magnitude” of improvement that will be made to the 
baseline condition if the preferred alternative is implemented. 
Maybe mining has a very little or negligible effect on the 
current baseline condition for drinking water.  If the current 
effect is negligible, then implementing the preferred alternative 
may have a negligible improvement in drinking water quality. 
 
Third Comment: You are proposing to use Safe Drinking 
Water Act violations to describe the overall baseline condition 
for water quality in each of the coal regions.  Why not use 
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NPDES violations at mine sites as a surrogate of how Coal 
Mining contributes to the overall impact of water quality in 
each of the coal regions.  
 
Fourth Comment:  Again, Safe Drinking Water Act violations 
may or may not be appropriate to describe the current 
baseline water quality conditions for the public and private use 
categories, as they relate to drinking water.  Why not use 
NPDES violations, in the same manner, to describe the 
baseline conditions for the Industrial, Mining, Commercial, and 
Thermoelectric use categories… Not sure how to describe 
baseline water quality conditions for Agricultural..   
 
 
 

3.8 3-95 28-38 

When describing “Long-term Hydrologic Impacts” from mining, 
please include some water quality issues.  All of the issues 
that are listed deal with water quantity or how the flow of water 
will change.  One of the largest impacts from mining is from a 
water quality standpoint, large pools high TDS or AMD in 
reclaimed underground mines.  Spoil springs from many 
surface mines are “unnaturally” high in TDS compared to the 
surrounding water quality.  

OSM Hydro Team  

3.8.0.2 3-94 2-4 

The statement is made that” coal mining may therefore have 
variable impact mechanism on water supply depending on the 
prevailing types of resources and suppliers”. This is a very 
cryptic sentence and does not make much sense. In fact, 
looking at the data in Figure 3.8-1 this statement does not 
reflect the data in the pie chart where only 0.6 percent of total 
water usage in the Appalachians results from mining activities.  

OSM Hydro Team  

3.8.0.2 3-95 12-13 

The statement is made that “private wells can be influenced by 
local and regional impacts, both due to natural conditions and 
human activity.” This sentence needs to less cryptic and state 
explicitly what the writer’s intent is. What is meant by 
“influenced”?  

OSM Hydro Team  

3.8.0.3 3-95 16-27 

This section should somehow address quality concerns as well 
as water supply and conditions. After all, if quality is 
significantly impacts then the resources and its supply have 
been affected.  

OSM Hydro Team  
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3.8.0.3 3-95 19-24 
Add to this section to prevent material damage to the 
hydrologic balance outside the cumulative impact area.  

OSM Hydro Team  

3.8.0.3 3-95 29-30 

The statement is made that “long term hydrologic impacts can 
include removal of natural vegetation from mountaintops 
causes excess runoff, erosion, flooding, and increased solids 
loadings to surroundings waterways.” Are you refereeing to 
total dissolved solids of TSS (Total suspended solids)? Data 
from the WVDEP clearly demonstrates that most surface mine 
operations produce low TSS loads. This EIS statement does 
not reflect post-mining reclamation activities such as sediment 
control structures, re-vegetation efforts, and RA sediment 
control policies that minimize excess runoff, and erosion 
techniques. Significant efforts have been made to prevent 
flooding from surface mining activities.   

OSM Hydro Team  

3.8.0.3 3-95 31-32 

I would not make a reference to rivers, but restrict only to 
streams, as there has not been any demonstrable data to 
support the notion that surface mining activities have resulted 
in the alteration of pathways of rivers.  

OSM Hydro Team  

3.8.0.3 3-95 35-36 

The statement is made that long term hydrologic impacts” can 
include increases solids and fines loadings in runoff may clog 
pore spaces, reducing ground water recharge capability”. Do 
you have data that demonstrates that surface mining results in 
reducing ground water recharge capability?  

OSM Hydro Team  

3.8.0.3 3-96 1-2 

What are you referring to “lateral drilling practices?” 
Horizontal? Are you referring to degassing (coal bed methane) 
drilling in advance of longwall panels? I do not understand this 
in regard to surface mining? The sentence needs to less 
cryptic.  

OSM Hydro Team  

3.8.0.3 3-96 5-8 

A distinction will have to be made concerning how valley fills 
are made. The older method of end-dump filling may affect the 
hydrologic regime more so than the newly adopted bottom-up 
construction methods. Data will have to be provided to clearly 
demonstrate that one method is better than another in 
achieving a less negative impact on the hydrologic regime.   

OSM Hydro Team  

3.8.0.3 3-96 9 
In what way do surface mining activities impact water 
consumption by decreasing water supply? Would this impact 
water quality? Discuss 

OSM Hydro Team  

3.8.1 3-96 21-29 
Table 3.8-1 Summary of total freshwater withdrawals (MGD) in 
the Appalachian Basin should be revised to include data from 
each of the Appalachian Basin states. Some states do not 

OSM Hydro Team  
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have the influence from withdrawals for thermoelectric usage.   

3.8.1.2 3-97 8 

It should be clarified to account for surface mining and 
underground mining activities. If they are lumped together to 
achieve the 3 percent ground water usages this may be mis-
leading. Underground mining utilizes more water resources 
than surface mining activities.   

OSM Hydro Team  

3.8.1.2 3-97 15-16 

A 40 foot water table decline attributed to mining? This has to 
be described in more detail. Where and when did this happen? 
Is this a result of surface or underground mining, or not mining 
at all? Overall, I recommend not using this as an example, if 
not details in the discussion.  

OSM Hydro Team  

3.8.1.5 3-99 1-6 

Neither the narrative nor the 3.8-4 table indicates a state by 
state breakdown of this data. I doubt seriously if residential 
water wells in WV, VA, KY, TN, and OH are included in this 
list. If this the case however, this needs to be clearly stated.  

OSM Hydro Team  

3.8.1.3 3-98 3-8 

Does the data in Table 3.8-2 reflect that in the year 2000 that   
mining withdrawals reflect zero MGD, or no information? If this 
does reflect zero MGD withdrawals, it is a departure from all 
the other years listed in the table. Explain.   

OSM Hydro Team  

3.8.1.5 3-99 1-19 

The logic behind the Table 3.8-4 and the associated narratives 
are somewhat misleading, especially for the rural Appalachian 
Basin. In this region, there are relatively few establishments 
such as motels and restaurants (these use public sources of 
either surface water intakes, or ground water well head 
intakes), which are located proximal to coal mine operations. 
Thus, the number of violations issued by EPA’s SDWA may be 
artificially low. Residential water wells are exempted from 
EPA’s SDWA and therefore no data are available from this 
water source.    

OSM Hydro Team  

3.8.0 3-93 3-6 These two sentences are redundant.  OSM Hydro Team  

3.8.0.1 3-93 23-25 

It is stated that “…it is not feasible to include a discussion of 
the water supply planning needs for each region.”   
 
This section is titled “Water Resources Planning” yet it does 
not contain any plan(s) of this type for any of the coal-mining 
regions.  It presents general water availability and usage and a 
listing of SWDA violations.  

OSM Hydro Team 
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  21 
“These sections…” refer to 515(b)(10) and 516(b)(11) 
identified in the preceding sentence; however, the regulatory 
quote only applies to 515(b)(10).  

OSM Hydro Team 
 

  25-27 Provide reference for quote. OSM Hydro Team  

  28 “Long-term hydrologic impacts…” from what?   OSM Hydro Team  

  35-36 
Appears a word is missing (“…runoff that(?) may…”) and 
“Increases” should be changed to “Increased”. 

OSM Hydro Team 
 

 3-96 3-4 
I am not aware of how spoil returned to the mined area can 
compact the mine floor and alter groundwater flow.  Some 
compaction can result from the use of heavy equipment.  

OSM Hydro Team 
 

  12-14 I am not sure what this last sentence means. OSM Hydro Team  

3.8.3 3-104 1 
This region is generally referred to as the Gulf Coast Region 
and should be applied consistently throughout.  

OSM Hydro Team 
 

 

3-104 
throu
gh 3-
107 

 
The majority of the data presented in this section could not be 
verified (a link or full reference is needed).  

OSM Hydro Team 
 

3.8.3.1 3-104 8 What is the significance of the total water usage for 2005? OSM Hydro Team  

  12 The chart shows 5% for industrial (not mining). OSM Hydro Team  

3.8.3.2 3-105 3-5 
It should be stated the percentages are relative to the 2005 
data. 

OSM Hydro Team 
 

3.8.3.3 3-105 15-17 
It should be stated the percentages are relative to the 2005 
data. 

OSM Hydro Team 
 

  27 “46%” should be spelled out.  OSM Hydro Team  

 3-106 6-7 

Should the table reference be 3.8-11? 
 
If so, how do the data demonstrate the reliance on private 
wells? 

OSM Hydro Team 
 

3.8.3.5 3-106 13-17 

This section needs a description of how the SDWIS was 
searched for violations (by county, population, water system, 
etc.) to allow individuals reviewing the EIS to duplicate and 
verify the results. 

OSM Hydro Team 
 

  21 
As written, the sentence does not make sense.  It appears the 
word “remained” should be deleted.  

OSM Hydro Team 
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Between 2001 and 2009, groundwater violations have 
increased by 178% not 278%.  

  22 
Between 2001 and 2009, surface water violations have 
increased by 714% not 814%.  

OSM Hydro Team 
 

  24-26 
While I agree with this statement, it contradicts the previous 
sentence (line 22-23).  

OSM Hydro Team 
 

3.8.4.1 

3-107 
throu
gh 3-
110 

 
The majority of the data presented in this section could not be 
verified (a link or full reference is needed).  

OSM Hydro Team 
 

 3-107 8-9 
Again - what is the significance of the total water usage for 
2005? 

OSM Hydro Team 
 

  13 “86%” should be spelled out.  OSM Hydro Team  

3.8.4.2 3-108 5-6 

It should be stated the percentages are relative to the 2005 
data. 
 
The 0.1% reported for domestic use does not correlate with 
data presented for any of the years listed. 

OSM Hydro Team 

 

3.8.4.2 3-108 9-11 

Unconsolidated aquifers (i.e. sand/gravel predominantly along 
major waterways) are also identified as major aquifers in much 
of the Illinois Basin where recharge is generally by infiltration 
from overlying strata and from outcrop areas.  

OSM Hydro Team 
 

3.8.4.3 3-108 14-16 

If these percentages are based only on the 2005 data, it 
should be stated as such.  
 
It also states that no surface water is used for domestic 
purposes; however, the accompanying table shows one. 

OSM Hydro Team 

 

3.8.4.4 3-109 10 

Domestic groundwater usage did decrease in 2005 as 
compared to 1985; however, there does not appear to be a 
distinct decreasing trend if all of the years included in the table 
are used.  

OSM Hydro Team 
 

  12-14 
Information in Table 3.8-15 does not appear to support the 
changes in usage reported here.  

OSM Hydro Team 
 

  16-18 How do the data demonstrate the reliance on private wells? OSM Hydro Team  

3.8.4.5 3-109 23-24 
This section needs a description of how the SDWIS was 
searched for violations (by county, population, water system, 

OSM Hydro Team 
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etc.) to allow individuals reviewing the EIS to duplicate and 
verify the results. 

  24-25 

The total number of violations is less in 2009 as compared to 
2000; however, the statement that the violations have been 
decreasing since 2000 is misleading.  There appears there is 
actually an increasing trend if all years between, and including, 
2000 and 2009 are used.  

OSM Hydro Team 

 

 3-110 3-10 
See above comment.  This section assumes there is a 
decreasing trend. 

OSM Hydro Team 
 

3.8.7 3-119 1 
This section should be called Western Interior Coal Region 
throughout. 

OSM Hydro Team 
 

 

3-119 
throu
gh 3-
122 

 
The majority of the data presented in this section could not be 
verified (a link or full reference is needed).  

OSM Hydro Team 
 

3.8.7.2 3-120 4-7 
If these percentages are based only on the 2005 data, it 
should be stated as such.  

OSM Hydro Team 
 

  9-11 
This does not appear to correlate with information submitted in 
3.7.7. 

OSM Hydro Team 
 

3.8.7.2 3-120 14 
What aquifer is being referred to in “…stress on the 
aquifer…”? 

OSM Hydro Team 
 

  18-19 
If these percentages are based only on the 2005 data, it 
should be stated as such.  

OSM Hydro Team 
 

3.8.7.4 3-121 10 “82%” should be spelled out.  OSM Hydro Team  

  18-19 How do the data demonstrate the reliance on private wells? OSM Hydro Team  

3.8.7.5 3-121 25-26 

This section needs a description of how the SDWIS was 
searched for violations (by county, population, water system, 
etc.) to allow individuals reviewing the EIS to duplicate and 
verify the results. 

OSM Hydro Team 
 

   •    

      

      

      

 



Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
 



Comment Form 
  
 

Title of Document  
Contact Information 

Name  
Telephone Number  
Email   

 

Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.9.2 3-16 
Table 
3.9-2 

Table 3.9-2 depicts stream miles impaired due to mining.  No 
stream miles are listed for the State of Kentucky in this table.  
Based on review of the 2008 KY 303(d) list, surface coal 
mining is listed for numerous segments as the source of 
impairment.   Table 3.9-2 needs to be revised to reflect the 
actual data presented in the current 303(d) list.  

EPA 
YES 

Please make sure that Ky is 
represented on the table if data 
exists.  

      

3.9.2 3-16  
Table 3.9-2 – It is unclear what is being compared, streams 
effected by mining activities with total streams in the state? 
Other types of development? Surface vs. underground? 

FWS 
YES 

Please add to the description to 
clarify what the data in the Table 
is representing. 

3.9.3 3-17  

More information is needed about baseline water quality for 
the Colorado Plateau (and probably all the coal regions).  Are 
stream impacts the same as in other regions?  What are the 
primary pollutants?  More discussion of the analysis by OSM 
(2008) needs to be incorporated into the discussion.  This 
applies to all the coal regions. 

FWS 
YES 

We need to identify the primary 
pollutants for this region and 
some of the other regions.  OSM 
agrees that the baseline water 
quality for the Colorado Plateau 
and other sections (like gulf, 
Illinois basin, etc) need additional 
discussion.  

3.9 3-2 1 and 2 

This section includes in its title “contaminant transport”. I have 
two comments regarding the title for this section. 
1). Should the ions produced by the various processes 
described within this section be referred to as contaminants as 
they are also in many cases nutrients? Contaminants could be 
replaced with a term such as “constituent”. 
 

VA 
YES 

This comment has value.  OSM 
agrees with this comment in that 
the title of the section needs 
changed…see OSM Means 
comment on section 3.9.  
Dissolved aqueous species that 
have effluent standards under 
434 of the CWA can probably be 
referred to as “contaminates (e.g. 
Fe, Mn) but other parameters, 
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such as, sulfate should not be 
referred to as contaminates…… 
They are more “indicator” 
parameters for mining-influenced 
water…  

3.9.1 3-2 15 
This description only identifies drainage from surface mining. 
Underground mine gravity discharges also contain mineralized 
water and are significant contributors of TDS load to streams. 

VA 
YES 

This section should not focus so 
much on surface mining water 
quality.  There needs to be a 
discussion on the water quality 
effects from refuse piles and 
underground mining.  

3.9.1.1 3-2 28 “minerals have more contact of to air...” VA 
YES 

Correct typo 

      

      

3.9.2 3-14  

General comment. This section should also indicate the 
changes in water chemistry are dependant upon the geology 
and depositional setting of the coal and overburden rocks. 
Water quality issues vary regionally and the local geology 
should be considered 

VA 
YES 

Please add language suggested 
in the comment to help explain 
the composition of CMD.  

3.9.2 3-16 n/a 
Table 3.9-2:   Kentucky should be labeled “not provided” rather 
than “0”. 

VA 
YES 

If data for KY cannot be found, 
please consider this suggestion 

      

3.9 3-2 1 – 3 

Even “Chemical” in the title may be misleading, as suspended 
solids are described in this section and suspended solids are 
not considered a “chemical contaminant”. 
Might portions of this section be better for an appendix? 

UT 
YES 

Consider changing the title of the 
section to something more 
descriptive like what the OSM-
Means comment suggested.  

3.9.1 3-2 16 
Add the following sentence: Similar processes also produce 
CMD from underground coal mining operations. 

UT 
YES 

Please recognize and discuss 
that CMD can form at surface, 
underground, and refuse 
disposal sites.  

3.9.1.1 3-3 5 - 6 
Replace “particles” with “species” in the following sentence: In 
AMD, there are far more dissolved acidic particles [species] 
than alkaline particles [species]. 

UT 
YES 

Revise accordingly 

      

3.9.1.5 
3-13 
to -14 

 
Delete this section.  The material presented in the radionuclide 
section does not provide any explanation or rationale for 

UT 
YES 

Agree unless you (the 
contractors and NEPA experts ) 
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including radionuclide transport in this EIS.  If consideration of 
radionuclides is mandatory as part of the EIS process, then 
this section should be reworked to state that data on 
radionuclides in coal is sparse, but the available data suggest 
that radionuclide content of coal is generally near background 
levels and that radionuclide transport will not be evaluated 
further in the EIS. 

believe the radionuclides 
discussion is needed 

Table 3.9-2 3-16 5 

This table indicates “n/a” for Impaired stream miles in Utah 
due to underground mining.  This table should more clearly be 
titled, “Impaired Perennial Stream Miles due to CMD.”  If this 
table relates all impaired stream miles, then the Utah row  
should account for approximately 1,500 ft. of impaired 
ephemeral drainage in Whiskey Creek, not due to CMD, and 
several miles of perennial Mud Creek that were entrenched 
due to extreme flows in 2002 from Skyline mine discharge.      

UT 
YES 

Like other comments, please 
adequately describe the table 
correctly in the caption. 

3.9.3 3-17 1-6 

This section discusses impaired water bodies within the State 
of Utah.  Data showing which water bodies impaired do not 
distinguish which water bodies were impaired due to coal 
mining or other mining activities.  Furthermore, Figure 3.9-3 
provided does not show these water bodies, or they are 
difficult to locate. 

UT 
YES 

Please be clear if the figure is 
limited to coal mining impairment 
or “total” impairment from all 
activities.  

      

3.9.3 3-17  

What is the intention of this section?  Does “Baseline” refer to 
pre-mining or pre-SPR EIS?  An introductory section is 
needed.  Groundwater quality was previously described in the 
groundwater section (Section 3.7) and it seems to follow that 
surface water quality will also be described in it’s respective 
section (3.6, not yet provided). 
 
UDOGM recognizes that a detailed discussion of baseline 
conditions for each of the seven coal mining regions would be 
a tremendous undertaking and unachievable under the 
mandatory schedule of the SPR EIS process.  Nonetheless, 
the Water Quality Baseline material presented in Section 3.9 
fails to provide any information useful for describing the 
Affected Environment or for evaluating potential impacts of the 
proposed alternatives.  Specific to Section 3.9.3, the following 
information is lacking: 
 

UT 
YES 

This information on the general 
water quality is presented in a 
manner that makes the reader 
think that the descriptions are 
only relevant to surface water.  
The water quality characteristics 
presented are also relevant to 
ground water impacts and need 
to be recognized as such.  
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1) Table 3.9-2 does not identify which water quality 
parameters are responsible for 303(d) listings. 
2) Table 3.9-2 fails to provide any context – for example what 
percentage of stream miles are impacted? 
3) Using 303(d) listings as criteria does not account for 
groundwater conditions.  If groundwater is not to be evaluated, 
then the section should be re-titled as “Surface Water Quality 
Baseline” and an explanation should be provided why 
groundwater is not presented. 
4) Using the 303(d) listing for presenting water quality baseline 
conditions establishes a binary condition for evaluating water 
quality – does it meet criteria or not.  

      

3.9 
Gener
al 

 

The title of this section is not ideal nor description of the 
information provided.  Why is radionuclide part of a coal 
mining EIS?  I could understand if it was for some other metal 
ore, but not coal mining.  Consider dropping the radionuclide 
part.  Also, “chemical contaminant transport” is a term that is 
not commonly used to describe coal mining pollution.  After 
reading this section, maybe the title of this section should be 
“General Characterization of Coal Mining-Influenced Water 
Quality .”  Please consider re titling this section to make it 
more descriptive.  

OSM – Means  

3.9.1.1 7 1-4 

The terms acidic mine drainage (AMD) and neutral/alkaline 
mine drainage (NAMD) is referenced as EPA terms.   MUCH 
more appropriate terms to describe the two types of mine 
drainage are Net Acidic mine drainage and Net Alkaline mine 
drainage.  Please use these terms.  Your 
description/definitions for these two terms are fine…. 

OSM-Means  

3.9.1.2 3-5 41 

Hot Acidity is a “net” measurement as defines whether a water 
is net acidic or net alkaline.  Hot Acidity considers the acidity 
contribution from pH, Fe3+, Fe2+, Al3+, and Mn2+.  The 
alkalinity contribution is only from HCO3- as the hot acidity pH 
endpoint is only 8.3.  Again, the reason why this measurement 
is so important is because it defines whether a water is net 
acidic or net alkaline.   Hot Acidity = acidity (during titration to 
pH 3.9) – alkalinity (during titration to pH 8.3).  This is probably 
the single most important measurement to characterize mine 
drainage.  It DOES not consider the effects of carbonic acid. 

OSM – Means  
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The water is boiled to exsolve CO2.  

3.9.1.2 3-6 8 

Sulfate is also important because it exerts solubility controls 
over many metals, such as, dissolved aluminum and ferrous 
iron. While pH has the largest solubility control over the 
concentration of these metals, sulfate is the next more 
important parameters.  

OSM – Means  

3.9.1.2 3-6 6 

You may want to mention that pH is bimodality distributed in 
CMD….either at pH of 3 or pH of ~6.2.  Any water in between 
these pHs are in disequilibrium and will ultimately end up at 3 
to ~6.   The control on pH 3 water is the iron system (Fe3+ 
hydrolyzing and producing acidity and precipitating as some 
form of Fe(OH)3 and the control on pH 6 water is the 
carbonate system (~pH6.3 is the pK for carbonic/bicarbonate.  

OSM – Means  

3.9 
gener
al 

 
You may want to consider discussing the differences in CMD 
produced by surface mines vs. underground mines, vs refuse 
piles. 

OSM – Means  

 



3.10.1.3 3-34 11-14 

Appalachian Noise Section – Additional information 
should be added to this section such as typical 
ambient (background) noise levels expected in this 
region and expected noise levels (actual readings 
or from the literature) associated with active mining 
operations from a given distance (e.g., at 50 ft).  
Include noise levels for activities such as blasting, 
general day to day operations at the mine, and 
transporting coal, with comparisons against 
household and other conventional outdoor noise 
levels to gain a perspective.  Inclusion of 
background information on noise measurement 
and metrics would further improve this section for 
the benefit of the general public reviewer. 

 

OSM does not have 
regulatory authority to 
measure or regulate offsite 
noise except those of air 
blasts. 

3.10.1.3.1  3-34 14 
ordinances can be found in NCP – should be NCP 
– Spell out – noise compatibility plan  OK 

3.10.0 3-28 31 
Spell out “BACT”. If the “B” is for “best”, then the 
word “best” appearing before the acronym should 
be deleted.  

 
OK – “best available  
current technology” 

3.10.6 3-50 9-10 Is the phrase “in the Alaska” necessary?  Delete ‘in the Alaska’ 

3.10.0 3-28 22-25 

States that Stream Rule change will result in GHG 
emission change due to change in amount of coal 
mined by UG and surface methods.  Note that 
some reserves are not feasible to be mined by UG 
methods, and some are not feasible to be mined by 
surface methods. 

 OK, add language 

3.10.0 3-28 15-16 
Explain why GHG emissions are less from room 
and pillar underground mines than longwall and 
shortwall mines.  

 

The difference in methane  
emissions between the two  
types of mining are  
statistically insignificant.   
Please supply source 
material. 
 

3.10.0 3-28 22-25 

States that Stream Rule change will result in GHG 
emission change due to change in amount of coal 
mined by UG and surface methods.  Note that 
some reserves are not feasible to be mined by UG 
methods, and some are not feasible to be mined by 
surface methods. 

 OK. 

3.10.1.1.1 3-30 n/a 
Figure: In VA & NC very old coalfields, no longer 
mined, are included in buffered area relative to 
ozone? 

 Please clarify 

3.10.1.1.2 3-31 32 

Almost all Virginia coal has <1% sulfur.  Also, for 
power generation, Appalachian coal is higher BTU 
than some lower-sulfur coals, so comparing by 
sulfur content only may not paint true picture of 
resulting emissions.   

 OK 

3.10.1.1.2 3-31 35 

Clarify “burning of coal at the mines”.  Typically, 
coal is burned at power plants, steel mills, etc., but 
not at the mines.  Note this phrase is also used in 
3.10.2.1.2 and elsewhere throughout the 
document. 

 

Misleading; should confirm  
if referring to mine mouth  
power production facilities.   
Rewrite 

3.10.1.1.2 3-32 1-3 

Is the estimate that 42% of the GHG produced from 
the coal mining industry in the United States is from 
Appalachia based only on the % of total tonnage 
produced, or were other factors such as sulfur 
content, etc., considered?  Note that a similar 
calculation is included for each coal region with no 
explanation as to how it was calculated. 

 Clarify. 



3.10.1.1.4 3-32 14 Smoky, not Smokey  OK 

3.10.5.2 3-49 3-6 

The narrative states that the coal from this region 
has very high ash content and median sulfur 
content.  The narrative then references both the 
high ash content and the low ash content, and 
makes no mention of sulfur content. 

 
Sulfur particulate emissions  
during the listed operations  
are minimal. 

General 
Comments   

Utah Division of Oil, Gas, and Mining (UDOGM) 
has some significant concerns with the scope of 
this EIS as it pertains to Utah coal fields.  These 
concerns are here explained and simple 
suggestions are made which should be relatively 
easy to implement in the EIS. 
 
First, UDOGM recently issued a SMCRA permit for 
a proposed surface mine in an area of southern 
Utah (Kane County) where production is expected 
to begin within a few months.  UDOG believes that 
Kane County should be considered within the 
scope of this EIS because the future surface coal 
mine will be directly affected by any proposed 
stream protection rules.  It is noted that two 
Montana counties with future coal mines are also 
being addressed within the scope of this EIS (3.0.2, 
page 3-4, lines 4-5).   
 
Second, after OSM-approved UDOGM consultation 
with a coal expert from the Utah Geological Survey 
(a state sister agency), UDOGM believes that the 
Utah’s active coal mines and coal reserves should 
be analyzed separately from those of Colorado for 
reasons discussed in UDOGM’s comments.  The 
“Uinta Basin” section (3.2…..) does not adequately 
(or accurately) describe Utah coal geology, and 
subsequent sections evaluating other resources 
using (loosely) this geographical area are 
unrepresentative of Utah’s “affected environment.”  
 
UDOGM proposes a simple way for the contractor 
to effectively evaluate both of these important coal 
bearing areas of Utah.   With SMCRA permitting in 
mind, the general coal mining areas in Utah were 
defined and analyzed in three USGS water 
resources investigative reports that provide defined 
geographical boundaries conducive to additional 
resource analysis.  The two areas of concern are 
covered in two of these reports and a third geologic 
assessment report: 
 

- Hydrology of Area 56, Northern Great 
Plains and Rocky Mountain Coal 
Provinces, Utah    

(Open-File Report 83-38) 
 

- Hydrology of Area 57, Northern Great 
Plains and Rocky Mountain Coal 
Provinces, Utah and Arizona   (Open-File 
Report 84-068) 

 
- Geologic Assessment of Coal in the 

Colorado Plateau:  Arizona, Colorado, 
New Mexico, and Utah (Kirschbaum, 

  



Roberts, and Biewick, 2000) 
 
A third general concern is the relative lack of detail 
given to coal resources in the Colorado Plateau, so 
much of which are federally-owned, and which the 
federal government relies on for revenue.   The 
Bureau of Land Management would be a good 
resource to consult with about many of the 
resources evaluated in the EIS. 

General 
Comments   

Uniformity of structure and naming still needs work.  
For example, some sections have a explicitly 
named and numbered “0” section (often either 
“Background” or “Introduction”), but sometimes it is 
unnumbered and unnamed. 
 
Additionally, subsections are sometimes named 
“Colorado Plateau”, “Colorado Plateau Region”, 
and “Colorado Plateau Basin”.  Where possible, 
consistency (one name) is preferable. 
 
https://fs.ogm.utah.gov/PUB/MINES/Coal_Relate
d/MAPS/pubrecmap.pdf Significant Federal coal 
reserves in the western states, including Utah 
(%)  (UGS)    
 
The BLM would be a good cooperating agency to 
involve, especially for the Mineral Resources 
sections of both Chapters 4 and 3. 
 

  

3.10.0 3-18 31 Define BACT the first time it is used.  Agree. 

3.10.2.1.4 3-35 1 Are National Monuments included in Class I areas?    Yes, 

3.10.2.4 3-37 15 
Noise is also associated with underground mining 
intake and exhaust fans. 

 

OSM does not have 
regulatory authority to 
measure or regulate offsite 
noise except those of air 
blasts. 

      

 

https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf
https://fs.ogm.utah.gov/PUB/MINES/Coal_Related/MAPS/pubrecmap.pdf


Comment Form 
  
 

Title of Document SPR DEIS Chapter 3 Section 3.11 – Land Use 
Contact Information 

Name Reconciled 
Telephone Number  
Email   

 

Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.11.1 3-2 3 
Term “subsurface ownership” is actually “mineral ownership”  
(Ehret) 

Yes 

To comport with the title of this 
subsection, please change all 
references to “subsurface 
ownership” to “mineral 
ownership.” 

3.11.1 3-2 7 
Insert “surface mining” or “surface disturbance” in front of 
“permit application” for clarity.   (Ehret)   

No Not really necessary 

3.11.2.1 3-3 5 
I would add, perhaps within parentheses, that this process 
also involves areas where private surface lands overlay 
federally owned coal.    (Ehret) 

No 
This concept is already brought 
out in Subsection 3.11.2, lines 
18-19. 

3.11.2.1 3-3 5 

“federally owned coal is” is a more accurate description for 
what gets reviewed for potential leasing than “public lands 
are”.  Leasing public lands is what ranchers do to graze cattle.  
(Ehret)  

Yes 

By using the term “public lands”, 
the public / lay reader of this 
document will have the 
perception that the gov’t owns 
the surface as well as mineral 
resource and as previously 
discussed, that is not always the 
case.  Use commenter’s 
suggestion. 
 
Also, does the BLM’s land use 
planning, as described in this 
subsection, apply to lands where 
the gov’t only owns the mineral?  
If not, then this discussion should 
be clarified to reflect that land 
use planning is only applicable 
when the gov’t owns both 
surface and mineral. 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.11.3.1.2 3-6 13 Editorial: Change “it underlain” to “is underlain”  (Utah) Yes  

3.11.2 3-2 14 Editorial: Delete the word “in”.   (Ehret) Yes  

3.11.2 3-2 15 
Replace “mine on Federal lands” with “recover federally owned 
coal” .  This is a more direct and accurate description of the 
activity.    (Ehret)   

Yes  

3.11.2 3-2 17 
“BLM” should be deleted.  National Forests are administered 
by the Forest Service.  Delete “BLM”  (C. Gault) 

No 
Commenter is not correct.  BLM 
often is responsible for leasing of 
coal on National forest land. 

3.11.2 3-2 19 
Insert “and the appropriate Federal Land Manager for the 
Federal lands in question are charged …”  (C. Gault)  

Yes 
Remove the words “is charged” 
and insert the commenter’s text 
in it’s place. 

3.11.2 3-2 21 

The language reference to Figure 3.11.1 needs to indicate that 
the figure illustrates surface lands in the United States ….   
This is particularly important in the context of coal as federally 
owned coal in the MCR states of Oklahoma and Alabama are 
not represented by this illustration.   Without a full correct 
explanation of what this figure represents it could lead the 
reader to conclude that BLM involvement is limited to those 
areas identified on the map.  It might be advisable for the 
document up front in this section to make clear that in the 
instance of BLM mineral lease management that the reference 
to “public lands” of “federal lands” is not limited to federally 
owned surface lands, but also includes federally owned 
minerals underlying privately owned surface.    (Ehret)    

Yes 

Figure 3.11.1 seemingly needs to 
be clarified.  The figure appears 
to show only those areas where 
the BLM is the leasing as well as 
the land management agency.  If 
that is the case, then please 
clarify the figure accordingly.  If 
that is not the case, then there 
are significant areas of 
Oklahoma and Alabama and the 
Daniel Boone National Forest in 
KY where coal is present and 
mined and BLM manages the 
mineral but not the surface and 
these areas are not reflected on 
this figure / map.    

3.11.2 3-3 1 
Label for 3.11-1 Figure / map needs to identify this as BLM 
Administered “Surface” lands.  Coal management is a different 
illustration. (comment above)   (Ehret)  

Yes  

3.11.2.2 3-4 1-31 

Consider deleting the whole section.  The discussion of BLM’s 
leasing processes does not have any bearing on OSM’s 
actions for rules or actions.  Also, this discussion does not 
provide any insight to possible environmental impacts as 
section 3.11.2.1 does.   (Ehret) 

Yes 

The commenter appears to be 
correct.  This section appears to 
add little value / information 
relevant to the actions proposed 
by OSM.  There is one passing 
reference to land use in one 
sentence of this section.  
Suggest deleting this section or 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

at a minimum, condensing it 
down to a paragraph or two.   

3.11.3 3-4 33 

The SMCRA Section numbers should be supplemented with 
cites to the appropriate US Code section.  The general public 
doesn’t know SMCRA by its original Section numbers.  Section 
522 should also be referenced as 30 USC 12 72  (C. Gault)  

No 

The public is no more likely to 
recognize the US Code section 
citation than they are the 
SMCRA section.  

3.11.3 3-4 33 
Editorial: Insert the words “of SMCRA” after the words “Section 
522(e)”.   (Coker) 

Yes  

3.11.3 3-4 34 Delete “and”.  (Utah) Yes  

3.11.3.1.2 3-6 13 “it” should be “is”  (EPA) Yes  

3.11.3.3 3-9 12 Define “VER”  (Pacula) Yes 

Simply asking Contractor to 
verify that (1) VER is in the 
acronym list and (2) that the term 
is defined at the appropriate 
place in the document 

3.11.3.3 3-9 12 
Add the full name to “VER” valid existing rights, as the 
previous use of the term on page 3-4, line 33, makes no use of 
the VER acronym.  (Ehret)   

No 
Duplicate – addressed in above 
comment / disposition. 

3.11.3.3 3-9 12 
(emphasis added) is used.   Aside for the previous line being 
placed in quotations as a direct quote from Section 522(e)(3) 
of SMCRA, there is no observable “emphasis”.   (Ehret) 

No 
Author’s preference.  Not 
necessary to revise existing text. 

3.11.3-3.11.3.3 
3-5 to 
3-9 

1-41 
Lots of numbers and percentages used but no source 
reference information cited.   Be sure to include source 
citations.  (Ehret)  

Yes 

Need to include either the source 
reference as the commenter 
suggests or if the data was 
derived by the Contractor, the 
method by which the data was 
derived needs to be briefly 
described.  

3.11.3.3 3-9 30 Editorial: Capitalize with word “Register.   (Ehret) Yes  

3.11.3.3 3-10 1-7 

EIS should include discussion of 30 CFR 762.5 “Historic 
Lands” definition specifically includes consideration of 
properties eligible for listing on the National Register of 
Historic Places that are unsuitable for mining.  (Ehret)  

Yes 

Contractor states that only 
properties that are listed on the 
Register are actually protected.  
Under Federal regulations (30 
CFR 780.31 and 784.17), 
properties that are “eligible” may 
also be protected.  Revise 
discussion in lines 5 – 6 to 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

recognize this.  

3.11.3.3 3-10 6-7 
Provide source for statement indicating that only a small 
portion of sites present in the coalfields are listed.  (Coker) 

Yes  

3.11.4 
3-10 
3-11 

32-38 
1-6 

This is an incomplete description of the Unsuitability petition 
process.  It doesn’t address 30 CFR 762.11, which directs that 
“(a) Upon petition an area shall be designated as unsuitable 
for all or certain types of surface coal mining operations, if the 
regulatory authority determines that reclamation is not 
technologically and economically feasible under the Act, this 
chapter or an approved State program.”  The text only 
describes the (b) criteria, which are discretionary.  (C. Gault)  

Yes 

Insert on page 3-10 at line 33: 
“The regulatory authority shall 
make a designation of 
unsuitability if it determines that 
reclamation is not technologically 
and economically feasible under 
SMCRA, the Federal regulations 
or an approved State program.  
The regulatory authority has the 
discretion to make an 
unsuitability determination if it 
determines that the operation: 
…” 

3.11.4 3-11 7 Define “RA”  (Pacula) Yes 
Simply asking Contractor to 
verify that the term RA is in the 
acronym list 

3.11.3.4 3-10 19 
Editorial: Should use “applies” instead of “apply” because 
“prohibition of Section…” is singular.   (Ehret) 

Yes  

3.11.4 3-11 15 “affects” should be “effects”  (EPA) Yes  

3.11.5 3-11 32-35 
In line 32, change “. . .issues are raised . . . “ to “issues may 
arise” and in line 33 change the word “are” to “may become”.  
(Coker) 

Yes  

3.11.5 3-11 34 & 35 
Do not understand what writer is trying to say starting with 
“where the mineral estate…”  (Pacula) 

No It is clear enough.   

3.11.6 3-12  
The study area should be the land use within the coal fields, 
not by entire state.  This gives a skewed perspective on how 
the land is used.  

Yes 

While we recognize that in some 
cases, a state level analysis may 
be the most detailed view 
available, the Contractor should 
endeavor to use data that is a 
specific to the coal fields as 
possible.  

3.11.6 3-12 11 For consistency throughout the document, spell out “%” Yes 

Contractor is inconsistent 
throughout the document in their 
use of the word “percent” and the 
symbol “%”.  Please make this 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

consistent throughout the 
document.  

3.11.6 3-12 15 
For consistency throughout the document, spell out “%”  
(Pacula) 

No  
Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

3.11.6 3-12 15 
For consistency throughout the document, spell out “%”  
(Pacula) 

“ “ 

3.11.6 3-12 17 
For consistency throughout the document, spell out “%”  
(Pacula) 

“ “ 

3.11.6 3-12 18 
For consistency throughout the document, spell out “%”  
(Pacula) 

“ “ 

Table 3.11-1 3-13 All 
Suggest presenting this data on Appalachian Region land use, 
and data on subsequent Regions, in graphic (GIS map) format 
as well, rather than just in a table  

No  

3.11.6 3-13  

The percentage of emergent, herbaceous wetlands as a 
habitat is listed in Table 3.11-1 as 0.00 for Tennessee.  
Although I don’t have a figure to quote, this should be a higher 
number.  Note that this figure is also listed as 0.00 for 
Kentucky and Virginia, and I assume it should be higher for 
these states.  (FWS) 

No 
Duplicate of comment 3.11.6, pg. 
3-13.  See below  

3.11.6 3-13  
The table indicates 0% emergent herbaceous wetlands in KY, 
TN, and VA.  That does not seem correct.  Check other, more 
current sources, including the National Wetlands Inventory. 

No 

Contractor used an available 
data source that identifies a 
number of different land uses, 
not just wetlands.  While USFWS 
inventory may include different 
conclusions specific to wetlands, 
that does not justify the need to 
mix and match data sources 
given the scale of this rulemaking 
EIS. 

3.11.7 3-14 8 
For consistency throughout the document, spell out “%”  
(Pacula) No  

Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

3.11.7 3-14 9 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.7 3-14 9 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.8 3-16 3 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.11.8 3-16 5 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.8 3-16 7 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.9 3-18 4 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.9 3-18 6 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.9 3-18 7 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.9 3-18 8 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.10 3-20 10 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.10 3-20 6 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.10 3-20 7 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.10 3-20 8 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.7 3-15 2 

Table 3.11-2.  There must be a small percentage of emergent 
herbaceous wetlands associated with the drainages in the 
mining regions of Utah.  i.e. Sink Valley in the permit area of 
the newly-permitted Alton Mine in Kane County, Winter 
Quarters perennial stream in the vicinity of Skyline Mine 
surface disturbance, Price River runs through the Wellington 
Preparation Plant, Quitchupah Creek runs through the permit 
area of the Emery Mine, Crandall Creek runs through the 
Crandall Canyon Mine, Bear Canyon Creek runs through the 
Bear Canyon Mine disturbed area, etc.  (Utah) 

No 

Contractor used an available 
data source that identifies a 
number of different land uses, 
not just wetlands.  While USFWS 
inventory may include different 
conclusions specific to wetlands, 
that does not justify the need to 
mix and match data sources 
given the scale of this rulemaking 
EIS. 

3.11.11 3-22 11 
For consistency throughout the document, spell out “%”  
(Pacula) No  

Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

3.11.11 3-22 8 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.12 3-22 14 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.11.12 3-22 17 For consistency throughout the document, spell out “%”  “ “ 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

(Pacula) 

3.11.13 3-24  
Again, the study area should be land use within the coal fields, 
not for the entire state. 

No 
Duplicate – of comment 3.11.6, 
pg. 3-12 above 

3.11.13 3-24 3 Need appendix information  (Pacula) Yes  

3.11.3.15 3-7 28 Insert “or river” after designated river  (Pacula) Yes  

3.11.3.15 3-7 28 Add a “s” to segment  (Pacula) Yes Add (s) to the word “segment. 

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
 



Comment Form 
  
 

Title of Document Chapter 3 draft SPR EIS 
Section 3.12, 3.13, and 3.14. 

 
Contact Information 

Name   
Telephone Number  
Email   

 

Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3.12 All  
Appendices were not provided as indicated in the cover 
email.  Therefore they could not be reviewed. 

AB    
 
 

3.12 All  
Need to use scientific names for ALL species mentioned.  
Some scientific names are not italicized. This applies to entire 
document. 

PE Yes 
For consistency scientific names 
should be use and italicized for 
all referenced species. 

3.12  All  

I think it would greatly help the reader if each province 
had a consistent description arrangement such as:  “This 
province consists of….a) elevation, b) climate c) 
precipitation patterns d) major waters/waterways, e) 
vegetation,” etc.  I agree the terrestrial and aquatic 
resources for the region be kept separate sections. 

AB   Yes  
Good organizational comment. 
All sections should be organized 
in the same manner. 

3.12 All  

There are several instances throughout the section where 
the term “ecoregion” is used to describe both USFS 
ecological units/provinces and EPA ecoregions.  Careful 
explanation at the beginning of the section is needed to 
describe the differences, define terms, and detail which 
system is sourced for the various portions of the follow 
on discussion   

NG  Yes . Good  consistency comment 

3.12 All  

There is a general lack of citations throughout the 
document particularly in the cover type sections.  If 
USFS ecological unit province and cover type 
descriptions are to be used for the bulk of the 

NG, BL Yes.    Good comment, citations are 
poorly done 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

discussion, a statement is needed for clarification and 
citation. 
 
Citations need to well-placed to ensure that adoptions of 
text from previous publications are clearly identified. 

3.12 All  

By copy and pasting USFS Cover type descriptions only 
naturally occurring vegetation types are described, the 
discussion is virtually void of land use (agricultural, 
grazing, etc) as it relates to vegetation cover and fauna.  
For example, a description of agricultural land as a 
“cover type” would prove more useful in establishing 
the affected environment in the Illinois Coal Basin than 
virtually nonexistent prairie cover type  

NG  No . 
Land use is discussed in that 
section, although comment of 
“cover type” may be valid 

3.12 All  
“General Ecological Settings” sections for all Coal 
Regions are lacking sufficient detail.   

NG  No    A general discussion should be 
general. 

3.12 All  

There are not complete descriptions of the fauna in 
some of the descriptions of the cover types. There will 
be statements such as “the avian fauna is quite varied” 
and in others there will a more complete listing of the 
species present in these habitats. There should be a more 
complete listing in each section.  

CW  Yes.   

 Fauna information is highly 
variable in level of detail 
between the “cover types”. Be 
consistent.  

3.12 3.25  

General comment – the beginning of the section states 
that this section presents a general description of 
habitats reported to occur in the 193 coal producing 
counties that comprise the study are for this document.  
However, many of the cover types for the west do not 
have any coal production in them.  The location of the 
cover types in comparison to the coal production needs 
to be reviewed to limit discussion to those cover types 
where coal is produced. 

BP  Maybe Too broad 

3.12.0.1 3-25  
USEPA Ecoregions are presented as the lead in to 
section 3.12 however; USFS Ecological Units 

NG  Yes. Qualified 
 Why Contractor need to explain 
inclusion of  USEPA draft 
regions as  USDA-USFS 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

(Provinces and Cover Types) are used as the primary 
reference and to organize the discussion for all coal 
areas minus Alaska.  Switch 3.12.0.1 with 3.12.0.2 
and/or incorporate/present more detailed EPA 
Ecoregion data/descriptions in the discussion 

Regions are used throughout the 
document.  Recommended 
deleting EPA ecoregions.. 

3.12.0.1 3-25  
The section does not describe what is meant by Level I, 
II, and III.  What do the code numbers in Table 3/12-1 
mean? 

Usfw  No – the 
levels are 
sufficiently 
described,  Yes. 
See language. 

Add language to the end of line 
10 page 3-27 “ … and provides 
the designated  code number for 
each Level III Ecoregion.’ 

3.12.0.1 3-27 2 
Up to now these designations have not been described 
as draft.  if they are draft this should be stated at the 
beginning of the section.  Revise. 

BP  Yes 
Add the word “draft” to line 13, 
page 3-25.   “… has developed a 
draft hierarchical system for …”  

3.12.0.2 3-30 10 
Mention of “first four provinces listed above”   
There are no provinces listed above 
 

NG  Yes 

 Given the length of the “list” 
above a more clear indication of 
which specific provinces are 
being referred to should be 
provided.    

3.12.0.2 3-31 25 Need a word after noxious e.g. weeds or plants CW  Yes  Add intended word. 

3.12.0.2 3-31 10 Define “PNC” Potential Natural Communities NG  No/Yes 

As PNC is not used there is no 
need to define it.  However, 
“Potential Natural Communities” 
 (PNC) needs to be included in 
the discussion.   

3.12.0.2 3-31 
10 
General 

The distinction between PNCs and Cover Types needs to be 
made; they are not the same thing particularly in the 
agricultural areas of the Midwest.   

NG No/Yes 

 As PNC is NOT used it the 
distinction does not need to be 
discussed.  However, in HIGHLY 
altered landscape, such as 
Midwest agricultural areas, 
“Cover Types” as represented in 
this document are virtually non-
existent.   Narrative should 
reflect the reality of man-made 
“cover type” envirionment. 

3.12.1.1.2 3-35 8 Change “tolerance to “tolerant” CW Yes  Change word to “tolerant”. 
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3.12.1.1.4 3-36 5-6 Two incomplete sentences in this paragraph CW  Yes 

 “…. summers and frequent 
growing season water deficits. 
Terrain is flat to hilly and 
characteristic of previous 
glaciations.” 

3.12.1.2.7 3-39 1 
“Invasive species are considered by many to be THE greatest 
natural disaster in the United States.” 

CG SOL  Yes .Add the word :”be” 

3.12.1.2.7 3-39 36 Need “be” before “the”, which doesn’t need to be capitalized CW  Yes 

The word “THE” should not be in 
all CAPS, unless it is a direct 
quotation from the referenced 
Executive Order (EO) 11987 

3.12.1.3 3-40  
Add a section discussing the role of headwater streams in 
downstream function. 

Usfw  No Beyond the scope 

3.12.1.3 3-42 9 

Citing two separate studies and making the comparison 
between ephemeral reaches and intermittent reaches then 
intermittent reaches with perennial streams is misleading to 
readers.  The separate studies do not in fact suggest that the 
headwaters are sufficient to provide long lived taxa with 
habitat, nor does the hyporheic zone benefit all taxa, only a 
small subsample of the population.  Please eliminate or clarify 
this paragraph. 

StVA   No Discussion is appropriate 

3.12.1.3.1..3 3-42 12 1st full paragraph change steam to stream CW  Yes Misspell, 

3.12..1.3.1.3 3-42 18 
Common name for C. bartonii is common or Appalachian 
brook crayfish 

CW  Yes Include correct name. 

3.12..1.3.1.3 3-42 40 Change Unionoidae to Unionidae CW  Yes Include correct name 

3.12..1.3.1..3 3-43 3-4 
Snuffbox is not currently listed. There are quite a few more 
federally listed species than listed here. 

CW   Yes Check status of listing. 

3.12.1.3 3-43 22 
An expansion of this section should be included.  Many 
invasive aquatic species threaten native populations in the 
region. 

StVA  No 
Current level of discussion is 
appropriate.   

3.12.1.3.1.4 3-43 26 
Third sentence makes it sound like salamanders are 
invertebrates, which they are not. They are vertebrates. 

CW  Yes 
Reword:  “… salamanders prey 
on invertebrates that occupy …” 

3.12.1.3.1.4 3-44 3-9 
Need to use scientific names for all species mentioned.  Some 
scientific names are not italicized. This applies to entire 
document. 

CW  Yes 
For consistency scientific names 
should be use and italized for all 
referenced species. 

3.12.1.3.1.4 3-44 16 Kentucky spring salamander is G.p. duryi CW  Yes Add “duryi” 
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3.12.1.3.1.4 3-44 7 
Black bellied salamander should be Desmognathus 
quadramaculatus 

CW  Yes 
Add the missing “a” to the 
second name.   
quadramaculatus 

3.12.1.3.1.4 3-44 
Table 
3.12-4 

Table 3.12-4 doesn’t list all scientific names of fish CW  Yes 
Use scientific name for all 
referenced species 

3.12.1.3.1.4 3-46  15 - 24 

High altitude streams and headwater streams are not the 
same population of streams.  All headwater streams are not 
high altitude streams.  It sounds like you’re trying to imply that 
all headwater streams are trout streams, which is not the case. 

StWV  Yes 

This discussion should be further 
qualified regarding the 
commonality of high altitude / 
headwater streams.   

3.12.1.3.1.4 3-47 2 River carpsucker genus is Carpiodes CW  Yes Misspelled.  “io” not oi. 

3.12.1.3.2.2 3-47 38 Change stables to stable CW  Yes  The correct work is “stable” 

3.12.1.3.2.3 3-48 2 Need “and” after protozoans CW  Yes  Add the word “and” protozoans 

3.12.2.1.1 3-50 
12-13 & 
18-19 

Delete the duplicated text in lines 12-13 and keep the text 
with citations in lines 18-19; starting with “This province” 
and ending with ”…early winter.” 

AB  Yes  
Accept comment.  Eliminate 
duplicative text. 

3.12.2.1.1 3-50 22   
The headwaters of the Rio Grande are on Colorado and 
Northern New Mexico.  The province in this section does 
not include these areas.   Revise. 

BP  Yes 
. Verify comment.  Remove if 
accurate  

3.12.2.1.2 3-51 4-5 & 14 
Delete the duplicated text in lines 4-12 and keep the text in 
line 14; starting with “Stream valleys…” and ending with 
”…widely spaced.” 

AB  Yes 
Accept.   Eliminate duplicative 
language. 

3.12.2.1.2 3-51 4-6   

The San Juan River, a large tributary of the Colorado, 
flows through this province in New Mexico, Utah and 
Arizona and enters the Colorado River system in Lake 
Powell.  Several active coal mines are located in close 
proximity to the river near Farmington, NM.  Revise. 

BP  Yes Verify comment.  Remove if 
accurate. 

3.12.2.1.2 3-51 
6 & 16-
17 

Delete the duplicated text in line 6 and keep the text in lines 
16-17; starting with “Many other…” and ending with 
”…considerably.” 

AB  Yes 
Accept.   Eliminate duplicative 
language. 

3.12.2.1.2 and 
throughout 
document 

3-51 
& 
throu
ghout 
docu
ment 

6 & 16; 
& 
through
out 
docume
nt 

If the term “stream” is going to be used in reference to actual 
“rivers” (such as the Colorado River) then I suggest either 
stating somewhere in the document that that the terms are 
used interchangeably (because here, in the early part of the 
document the Colorado River is called a stream; and in latter 
parts its called a river); or define the terms; or both.  

AB Yes 
When is a river or large stream 
appropriate terminology? 
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Personally I find it distracting to call one of the great rivers of 
the western US a stream.  Either way, there needs to be some 
consistency. 

3.12.2.1.2 3-51 19 
Add a semicolon so that this line reads, “climate of cold 
winters; and summers…” 

AB  Yes 
Current language implies 
thunderstorms also occur in 
winter.  Accept comment. 

3.12.2.1.3 3-51 29 

Clearly state in this (and all province descriptions) what areas 
(political-geographic boundaries) this (and all) province(s) 
cover.  For example, in this section it would logically flow after, 
“(McNab and Avers, 1994) and is located in parts of Colorado, 
Arizona, and Utah.” 

AB  Yes 
There is value in the comment 
about tying provinces closer to 
geo – political boundaries. 

3.12.2.1.4 3-52 2 
Add a semicolon toward the end of the line; between “dry 
summer” and “cold, dry…” to separate these two independent 
clauses and for better comprehension by the reader. 

AB  Yes Accept improves clarity. 

3.12.2.1.5 3-52 21 & 30 
Delete the duplicated text in lines 21 and keep the text in line 
30; starting with “Streams…” and ending with ”…are 
perennial.” 

AB  Yes 
Accept.   Eliminate duplicative 
language. 

3.12.2.2 3-53 39 

The Desert tortoise is not found in any area with active 
coal mining to my knowledge.  Reference to this species 
may cause unnecessary concern. Suggest this be 
deleted. 

BP Yes Verify  

3.12.2.2 & 
3.12.2.2.10; 
 
 
and 
3.12.5.2.13; 
and 3.12.7.2.4 

3-54 
& 3-
58;  
 
and 
3-96; 
& 3-
112 

3-18 
and  11-
32; 
 and 22; 
and 
 
2 

The Great Plains Grasslands Cover Type is listed (on page 
3-58) as part of the section; however it is not listed one of the 
types in the introductions shown on page 3-54.  Thus, it needs 
to be added to the appropriate section (i.e. either at the end of 
line 4, and/or 10, and/or 14, and/or 18 on page 3-54.  With 
that said, I actually think the discussion of this cover type is 
actually in the wrong section.  I think it should be in the Rocky 
Mountains and Great Plains Basin region (3.12.5) ; not the 
Colorado Plateau region (3.12.2).  Whatever section the 
discussion of this type is added to, be sure the references on 
page 3-96, line 22; and page 3-112 line 2 are accurate. 

AB  Yes 
Verify comment.  Remove if 
accurate. 

3.12.2.2.1 3-54 22 

The reference to Pinyon pine and juniper having a bush 
growth form is not a correct statement.  These two tree 
species are not tall in stature naturally, but they are not 
"bushes" when they grow to 20-30 feet with a central 
trunk.  Recommend deleting this statement. 

BP  Yes What s a tree? What’s a bush? 
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3.12.2.2.1 3-54 22 
Not familiar with the use of the phrase “herbage production.”  
Recommend revising this to read “herbaceous production”. 

BP Yes Adopt 

3.12.2.2.1 3-54 33 
Add a comma near the end of the line; after “junco” and before 
“Rocky.” 

AB Yes Sentence needs a comma. 

3.12.2.2.5 3-56 8 - 35 

It is unclear where this cover type is applicable.  
California has no active coal mining.  If this is really 
here to discuss aspens/cottonwoods then focus on 
aspens and cottonwoods. No need to discuss CA 
grizzlies or any other CA species.   

BP  Yes 
Need to reconsider inclusion of 
California information. 

3.12.2.2.5 3-56 15 
Please make this a complete sentence; perhaps by adding, 
“occur here.” At the end of the “oak” and before “The” at the 
end of this line. 

AB Yes 
Make suggested change.  
Sentence is incomplete. 

3.12.2.2.7 3-57 
13-15 
and 16-
17 

Delete the duplicated information in lines 13-15 starting 
with (to delete) “Understory species…” and ending with 
”…Douglas fir.”  Keep the text in lines 16-17, starting with 
“The lodgepole…” and ending with “…elevation zone.” 

AB   No 
These sentences are not 
duplicative. 

3.12.2.2.7 3-57 16-19 

Missing a discussion of birds present (or lacking) in this cover 
type (of which I would think there are few; so a statement to 
that affect may be in order for consistency with the discussions 
of the other cover types. 

AB  Yes 
Need to add birds for 
consistency with other sections 

3.12.2.2.10 3-58 11 
Since the Colorado Coal Basin does not extend out on to 
the great plains there is no reason to include this 
section here 

BP  Yes 
Verify comment.  Remove if 
accurate. 

3.12.2.2.11 3-58 33 
If no coal is produced in this cover type then there is no 
reason to discuss, which, to the best of of our 
knowledge is the case. 

BP  Yes 
Verify comment.  Remove if 
accurate.. 

3.12.2.2.10 
& 3.13.0;  
 
 
and 
3.12.2.3.1.4 

3-58 
and 
3-
118;  
 
and 
3-64 

27 & 31;  
 
 
 
and 9 

Note: Sensitive species are not included for discussion in the 
draft EIS as presented (stated on page 3-118).  However, I 
think this is a mistake.  How can effects be discussed if 
sensitive species are not part of the discussion?  Furthermore, 
I suspect we will get hammered by public comment if we do 
not at least make and effort to mention and discuss at least 
the primary and/or most relevant of the sensitive and/or state 
listed species.  For example, many shrub-steppe birds, such 
as various grouse, would be included in this.  For one (of 
many) examples, the lesser prairie chicken mentioned on 
page 3-58 (line 27) is on the USFS Region 2 list of sensitive 
species; and on the Colorado Division of Wildlife’s threatened 

AB  Yes See discussion 
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species list.    
 
Another example would be various species of cutthroat trout 
(referenced on line 9, page 3-64) as both Colorado and Utah 
each have a species of cutthroat trout that is listed as 
threatened or endangered by the state.  
 
 This information could probably be obtained most easily by 
contacting each state’s Natural Heritage Program; which I 
suspect would have a list of T&E or otherwise sensitive 
species on each state’s public land and “fish and game” 
management agencies. 

3.12.2.2.11 3-59 13 

It seems to me that mention of some of the more common 
nesting birds (and not just predatory birds) for this cover type 
(shrub steppe) would be relevant.  And, here again I think it 
would also be advised to discuss some of the sensitive 
species on various land and wildlife management agency’s 
lists. 

AB  Yes 
Needs more discussion of 
common non-predatory species 
and more on sensitive species. 

3.12.2.2.13 3-59 34 
Toward the end of this line, the word “high” should be replaced 
with, “in height.” 

AB  Yes Add suggested language. 

3.12.2.2.13 3-60 8-9 
No coal produced in these paloverde-cactus cover type 
areas.  Delete. 

BP  Yes 
Verify comment.  Remove if 
accurate. 

3.12.2.3.1 3-60 34 
This line should read, “Inventory has indicated that many of 
these rivers…” 

AB  Yes Add suggested language 

3.12.2.3.1 3-60 34   
This sentence includes the unknown word, “manyse”. Could 
mean “many of these” but not sure.  

StUT Duplicate See above 

3.12.2.3.1 3-60 36 

Having lived, and worked in much of Gunnison County for a 
number of years; I do not believe any part of the Dolores River 
is in Gunnison County.  I do believe it headwaters south of 
Lizard Head Pass in the San Juan Mountains of San Juan 
National Forest in Dolores County.  Perhaps the author is 
confusing the Dolores river with the Cimarron River, which, I 
believe; headwaters in the Uncompahgre National Forest of 
southwestern Gunnison County.  Regardless, the author 
should double check this information and make whatever 
corrections are necessary for accuracy. 

AB  Yes 
Check comment for accuracy of 
narrative. 

3.12.2.3.1 3-61 1-3 
This is true for all regions of the country.  Why make 
this a point here as something special? 

BP No   No changed needed. 
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3.12.2.3.1 3-61 4-7 
What is the point of this paragraph.  It says nothing 
relevant to describing the environment. Delete or revise. 

BP  Yes Doesn’t say why they are unique 
or why it’s important. 

3.12.2.3.1.1 3-61 16 
Not always true for ephemeral stream channels.  The 
vegetation can be discontinuous. 

BP  Yes 
Better qualify statement to reflect 
comment. 

3.12.2.3.1.1; 
3.12.3.3.1.1; 
and; 
3.12.4.3.1.1 

3-61; 
3-73; 
and; 
3-84 

11;  
10; and; 
31 

In each case, the document is discussing surface water 
drainages; and yet reads, “As described above in Section 
3.7…” Section 3.7 is the section on Groundwater, not surface 
water.  Not having read either the ground or surface water 
sections, I would think a reference to the surface water section 
(3.6) would be more appropriate than to the ground water 
section (3.7). 

AB  Yes 
Make suggested changes.   
Surface water section is now 3.6 
and not 3.7 as stated in the text. 

3.12.2.3.1.2 
 

3-61; 
&  
3-62 

25 & 32; 
and 3 

Lines 25 and 32 on page 3-61 opens a discussion of 
“ephemeral streams.”  Yet the next reference to streams is a 
transition from “perennial to ephemeral” streams which starts 
out on line 3 on page 3-62 with, “As the hydrologic regime 
shifts from perennial to ephemeral…” without ever having 
discussed perennial hydrology in this section.  This confuses 
the reader.  For example, I went back to see if I misunderstood 
or missed something – looking for a discussion of “perennial 
hydrology (which isn’t in this section).  Therefore, I suggest 
either a discussion of perennial hydrology be succinctly added 
to this section, or this statement (line 3) be re-worded for 
clarity. 

AB  No/Maybe 

Stream hydrology is for 
discussion in Section 3.6, not in 
3.12.   However, a discussion of 
perennial stream biology/ecology 
is not discussed as stated by the 
commenter.   

3.12.2.3.1.2 3-61 28-31 
Unclear what the intent of this sentence is.  Are you 
talking about the function of plant communities in 
riparian areas?  Rewrite for clarity. 

BP  No Cited reference is sufficient. 

3.12.2.3.1.2 3-61 37-39 

I am highly dubious of the statement, “These algal 
communities are so prolific because canopies surrounding the 
streams are more open than upland streams, and the streams 
are exposed to higher levels of sunlight;” based on my 
experience recreating and working in riparian areas 
throughout the Western US – especially in the Colorado 
Plateau physiographic region  Unless the author is talking 
about relatively wide, (and perhaps even shallow) open 
reaches of these lotic systems; in which case this should be 
specified; my experience is that canopy density is usually 
greater (and therefore sunlight penetration lower) along 
riparian areas than in the adjacent uplands of the greater 

AB  Maybe 

Deference of opinion.   EIS uses 
cited reference should be good 
enough.  However, in these 
areas the steepness of the 
streams would not seem to 
promote standing water even 
after flood events. 
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Colorado Plateau area. 

3.12.2.3.1.2 
3-61 
3-62 

39 
1 

This may be true when water persists following a 
precipitation event, but many events are so quick that 
there is no stored water available in ephemeral channels 
for algal blooms.  Revise. 

BP  Yes  

Like AB comment on same,  
However, uses cited reference 
and should be ok.  Comment 
seems plausible.   

3.12.2.3.1.2 3-62 6-10 
Not true for the coal producing regions.  Many these 
species are present in southern AZ were no coal is 
mined.  Revise 

BP Yes 
Verify comment.  Remove if 
accurate. 

3.12.2.3.1.3 3-63 7 This line should read, “many species” not ““manyse species” AB Yes  Add suggested language. 

3.12.2.3.2.2 3-64 39 Insert the word, “depending” between “variable” and “upon.” AB  Yes Add suggested language 

3.12.3.2.4 3-71  

This is a good example of how a natural cover type reference 
is not very practical due to the rarity of the type. For this and 
other rare natural cover types consider adding a statement on 
its current land use.  

BL  Yes/No 

Good comment.  While a 
discussion of land use may not 
be appropriate, (see section 
3.11) a qualifier about 
substantial alteration of cover 
types should be considered. 

3.12.3.3.1.4 3-76 24 “Manyse” ? this same typo is found throughout the document NG  Yes 
Consistent error.  Check auto 
replace function. 

3.12.4.1.1 3-81 9, 28,  

Previous section used cover types not provinces, the chapter 
need to be consistent and use only of the classifications.  
Citations need to well-placed to ensure that adoptions of text 
from previous publications need are clearly identified.  

 BL  No 

Organization  ie, province and 
cover type is consistent..  
Citations appear to be well done 
in this subsection. 

3.12.4.2 3-82 18 
First sentence states, “the Illinois coal region is divided into 
two distinct areas” but there is no mention of the second area.   

NG  Yes 

Second area is not identified. 
This would appear to be the 
“Michigan Basin” which probably 
ought NOT to be included in as 
part of the Illinois Basin.  The 
Michigan Basin has not be 
productive for decades.  

3.12.4.2 3-82  
More detail is needed to describe agricultural lands as a cover 
type: crops, extent, wildlife benefits, etc   

NG  Yes 
Agricultural impact on Illinois 
basin “cover” is significant and 
dominant.  

3.12.4.2 3-82  Do not include the MI coal as part of the IL basin.  BL  Yes (Qualified) 

Language added – “For the 
purpose of this EIS the Michigan 
Coal Basin is being included 
along with the Illinois Basin.  



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

However, discussion will be 
minimal as coal production has 
not occurred since ----- and is in 
all likelihood not projected to be 
developed in the foreseeable 
future. 

3.12.4.2.1 3-83  
Faunal descriptions are fine for the cover type but do not 
characterize the IL basin portion of the cover type.  

BL  Yes 

They are caging the cover type as it 
applies to the Il basin not the entire 
range of the cover type: for example 
 small’s snakeroot and timber 
rattlesnakes are pretty obscure and 
 not things you see alot of through 
the portions of the cover type 
overlapping the IL basin -  I would 
not consider them characteristic 
species within the Il basin in this 
cover type.  The sharp-tailed grouse 
in the next section is another 
example, they get as close to the IL 
basin as the UP of Michigan and WI. 
 Its a little nick picky but they 
adopted a broad description to a 
smaller geographical area without 
any modifications to the species 
referenced.   
  
The easy fix would be to remove 
the” in Illinois” modifier on the third 
paragraph or  explain that the 
descriptions are for the overall 
cover type not necessarily the 
portion within  IL basin.     Again- 
they need to clearly cite the 
portions of text that have been 
 adopted verbatim from the source.  
 

3.12.4.2.1 3-84  
Ditto on previous comment –for example there’s not a lot of 
sharp-tailed grouse in the Il basin, even if the MI coal was 

BL   Yes See comment 
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included.  

3.12.4.3.1.4 3-87 1 - 2 Delete first two sentences NG  Yes 

Zebra mussel is not an Illinois 
Basin issue.  It is a Great Lakes 
issue that could include Michigan 
Coal Basin.  This emphasizes 
even more why the Michigan 
Basin should NOT be included in 
a discussion of the Illinois Basin. 

3.12.4.3.1.4 3-88 32 - 33 
4th paragraph, last sentence, statement about invasive 
salmonids common in the coal region is misleading, remove 

NG  Yes 

Salmonids are considered non-
native, but NOT invasive.  Their 
populations DO NOT reproduce.  
Moreover, outside of the 
“Michigan Basin”, the Great 
Lakes watershed does not 
include the Illinois Basin, 
therefore a discussion of 
salmoids is not considered 
appropriate.  

3.12.4.3.2.3 3-89  First sentence is misleading bordering on false.  Rewrite. NG Yes. 

Though perhaps similar at higher 
taxonomic levels, 
 macroinvertebrates inhabiting 
lentic versus lotic  environments 
differ substantially at lower 
taxonomic levels as well as in their 
adaptations, and ecological 
functions 

3.12.4.3.2.3 3-89  Remove 500 and 1000 in crayfish description  NG    Yes  
As high as 1500 lbs makes the 
same point.  Other language is 
not needed. 

3.12.5.1.1 
and 3.12.2 

3-92 11-12 

I found no description of the Great Plains-Palouse Dry 
Steppe Province in section 3.12.2 as stated in lines 11-12 on 
page 3-92.  Therefore, this needs to be added and discussed 
in section 3.12.2. 

AB  Yes 

See comment.  If this province 
exists with 3.12.2 a discussion of 
it needs to be added or the 
reference to it on page 3-92 line 
11 – 12 needs to be deleted. 

3.12.5.2 3-94 18 
Delete the unnecessary “and” between North Dakota and 
Colorado. 

AB  Yes Remove referenced “and” 

3.12.5.2.3 3-95 16 
No active coal mining is found under this cover type; 
unnecessary. 

BP Yes 
Verify applicability of this cover 
type.  Remove if not within coal 
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producing area. 

3.12.5.2.6 3-95 30 
No active coal mining is found under this cover type; 
unnecessary. 

BP Yes 
Verify applicability of this cover 
type.  Remove if not within coal 
producing area. 

3.12.5.3.1.2 3-97 34 et.al. 
The term “allochthonous” needs to be defined (unless 
previously defined) for the lay reader. 

BP  Yes 
This is not a lay persons term.  
Good suggestion. 

3.12.5.3.1.2 3-97 37 The 5th word should be “cynobacteria,” not “cynophbacteria,” AB  Yes  Correct spelling 

3.12.5.3.1.4 3-98 41 
The phrase “the heart of this coal region” is 
redundant, see line 35, strike. 

BP  Yes  Unnecessary language 

3.12.6; 3.14; 
3.14.36 

3-
100; 
3-
170; 
3-175 

31; n/a; 
38 

The state of Washington (e.g. Centralia and John Henry 
mines) need to be added to this section, as does the state or 
Oregon  need to be added; as both states are mentioned in 
the Wetlands Section (3.14) for this physiographic region in 
the Table 3.14-1 (page 3-170) and in section 3.14.36 (page 3-
175).  This is also supported on page 3-103, line 9 which 
reads, “Freshwater resources are spread throughout the 
states” as in plural states (more than just Alaska). 

AB  Yes 
Add state of Washington as has 
recently had coal production.  Do 
not include Oregon. 

3.12.6 3-100 29 

Previous sections have included areas where coal is 
present but no coal mining is occurring.  This section 
fails to included WA, which has had active mining within 
the last 5 years and have more in the future.  The EIS 
needs to be consistent. 

BP  Yes 
Include data on the State of 
Washington coal fields. 

3.12.6; 
3-100 
to 3-
102 

30 
through 
32 on 
page 3-
102 

I got the feeling that something was lacking but could not 
exactly put my finger on it.  Perhaps it is that this 
physiographic region and all provinces lack any discussion of 
birds; but I think it is more than that. 
 
Please refer also back to my earlier suggestion (2nd comment 
on this form) that it would greatly help the reader if each 
province had a consistent description arrangement  such as:  
“This province consists of….a) elevation, b) climate c) 
precipitation patterns d) major waters/waterways, e) 
vegetation,” etc.  I agree the terrestrial and aquatic resources 
for the region be kept separate sections. 
 
 

AB  Yes 

Make certain discuss of birds is 
included on all parts.  Make sure 
presentations are consistently 
organized and presented.   
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3.12.6.1.1 3-102 5 

Based on the map and knowledge of the area the only 
active coal mine is located in the Alaska Range Humid 
Tayga, in the healy AK area and there are permitted 
mines in the Coastal Trough Humid Tayga (I think 
based on the poor color separation  in the graphics).  
These should be discussed, not the Upper Yukon, which 
lacks active coal mining of any significance. 

BP   Yes  

If coal is not present … no 
discussion is necessary and 
elimination of this province would 
be justified. 

3.12.6.3.1 3-103 15 Should read, “provide greater surface area for…” AB  Yes Adopt suggested change. 

3.12.6.3.1 3-103 40-42 
I am not sure what is trying to be said in the last line (42).  This 
needs to be reworded so it is easily understood to the reader 
what is meant. 

AB  Yes  Rewrite  

3.12.6.3.2 3-106 17 
“Glacial river/streams” is not defined “further above” as 
indicated.  Please define it and then cite where exactly in the 
document this definition may be found. 

AB  Yes Provide definition  

3.12.6.3.2 3-106 34 
Change to read, “…Lakes formed by glacial processes 
dominated…” 

AB  Yes  Rewrite as suggested 

3.12.6.3.2.2 3-107 
27 and 
28 

Delete the first word of line 27, so the sentence starts with 
“Small…”.  And the word, “on” to the end of line 28. 

AB  Yes Rewrite as suggested 

Figure 3.12-8 3-109  
Map hard to read - change color gradient in legend to increase 
contrast between provinces and outline coal region in a bright 
color (yellow or orange) 

BL  Yes 
Not sufficient contrast to see 
coal basin outlines. 

Figure 3.12-8 3-109  Include the Michigan coal in this region not the IL basin BL  Yes 

Good suggestion.   Michigan 
Basin does not fit well with the 
Illinois Basin.  Other comments 
above relating Michigan Basin 
above should be moved to this 
subsection. 

3.12.7.1.1 3-110 16 
Add “3.12.1.1.2” to the end of this line for the proper 
reference. 

AB  Yes Add appropriate reference. 

3.12.7.1.1 3-110 20 
Add “3.12.3.1.2” to the end of this line for the proper 
reference AB  Yes  Add appropriate reference 

3.12.7.1.3 3-111 2 Change  the reference at the end of this line to “3.12.4.1.1”  AB Yes Add appropriate reference 

3.12.7.1.4 3-111 7 
I could not find a description of the Ouachita Mixed Forest type 
in section 3.12.3 (or any other section) as stated.  Please add 
this description and reference accurately. 

AB  Yes 
This description has NOT been 
included.   Good comment. 

3.12.7.1.5 3-111 10 The reference at the end of this line may be changed to AB  Yes Add appropriate reference 
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“3.12.1.1.5” for greater specificity. 

3.12.7.2 3-111 18 

Oklahomaegion? 
 
I believe “Arkansas” should be added after Oklahoma.  In any 
case, the typo “egion” should be deleted after the word 
“Oklahoma.” 

BL, AB  Yes Make suggested change. 

3.12.7.2 3-111 29 

A mention of common birds and mammals is obviously 
missing from this section. Please refer also back to my earlier 
suggestion (2nd comment on this form) that it would greatly 
help the reader (and author) if each province had a consistent 
description arrangement  such as:  “This province consists 
of….a) elevation, b) climate c) precipitation patterns d) major 
waters/waterways, e) vegetation,” etc.  I agree the terrestrial 
and aquatic resources for the region be kept separate 
sections. 
 

AB  Yes 

Consistent with other 
suggestions above.  Include 
additional information about 
birds and use consistent 
subsection organization. 

3.12.7.3.1.1 3-112 
20 
25 - 28 

I’m not aware of any ephemeral rivers in the prairie parklands, 
most of the ephemeral streams in this region are headwaters 
degraded by incised channels and a surrounding land use 
dominated by agriculture. Most start as drainages in either row 
crop ag. or pasture – many in IA and north central Mo will start 
at field tile outlets.  Also, on line 20, Section should be 3.6 
NOT 3.7. 

BL  Yes 

Read comment.   Description of 
sources of ephemeral stream not 
reflective of current sources of 
these streams.  This may be 
accurate prior to modern 
agriculture. 

3.12.7.3.1.1 3-112 
19 and 
24-25 

Lines 24-25 discussing the generalities of lotic systems in this 
region should come before line 19 (more specific information 
about the lotic systems). 

AB Yes on line 29.  
No on 24 - 25 

Lotic Discussion is completely 
missing.   It should be adding. 

3.12.7.3.1.1 3-113 6 
Phosphorus  and Nitrogen should be spelled out (i.e. do not 
abbreviate with P and N). 

AB  Yes Spell elements out. 

3.12.7.3.1.2 3-113 28 
Microstegium is not aquatic, Lythrum may be considered 
emergent  but not aquatic, Eurasian water milfoil could be 
added.  

BL  Yes  Note comment.   

3.12.7.3.1.3 3-113 32 Craneflies are tipulidae not chironomidae BL  Yes Adopt comment 

3.12.7.3.1.4 3-114 
25-27 
and 39-
40 

Delete the duplicated text in lines 25-27 and keep the text in 
line 39-40.  Delete starting with “and ingested energy…” 
and ending with ”…food web;” and move the citations 
down to the end of the word “web” (first word) at line 40. 

AB  Yes 
Make suggested change.  
Eliminate duplication. 

3.12.7.3.2.2 3-116 37 
Change the 8th word from “is” to “are” as there are two 
subjects (woody debris and leaf litter) which are plural. 

AB  Yes  Improved grammar. 
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3.12.7.3.2.4 3-117 12 Change “import” to “important,” AB  Yes Adopted 

3.12.7.3.2.3 3-117 4-9 

Many of the inverts in the previous section significantly differ 
from those that occur in lentic systems, most of the mussels 
and crayfish mentioned in the previous section are river and 
stream species and are not tolerant of lentic conditions.  For 
insects, the orders would be similar but not at the species 
level. 

BL  Maybe 

Narrative states to “coal region 
described above”.  This is NOT 
appropriate.  Region should be 
mentioned by name. 

3.12.7.3.2.4 3-117  
Illinois is not part of the Other Western Interior Coal Region.  
The citation about turtle biomass in Illinois needs to be 
removed 

NG  Yes 
True.  Illinois is entirely within the 
Illinois Basin, not the Other 
Western.  Remove reference. 

3.13      

Throughout 
document 

  

Appendices were not provided as indicated in the cover email.  
Therefore they could not be reviewed.  It would have been 
nice to have seen some of these appendices to better 
evaluate this section in particular. 

AB  

3.13.0 
3-
120 

------ 

In Table 3.13.1:  in reference to the blackside 
dace, the genus name has been changed (2009) 
from Phoxinus to Chrosomus.  The species name 
remains the same. 

StKY  Yes Incorporate change 

 
3-
128 

------ Table 3.13.2: same correction as above StKY Yes Incorporate change 

3.13   

 Endangered species which are commonly addressed as a 
concern in surface coal mining permits need to be singled out 
and discussed in further detail.  Current protection practices 
for endangered species on mined lands should be presented.       

NG  No/Yes 

no on first sentence, as the 
scope says we will not address 
species of concern.  Yes on 
second sentence, as protection 
practices are already written into 
permits. 

3.13 
3-
149 

Entire 
Section 

Recommend a map depicting location of critical habitat 
for listed T&E Species for all coal producing regions. 

USEPA  No Beyond scope of EIS 

3.13 
(3.12 in part) 

58, 64 
& 118 

31 

Note: Sensitive species are not included for discussion in 
the draft EIS as presented (stated on page 3-118).  
However, I think this is a mistake.  How can effects be 
discussed if sensitive species are not part of the discussion?  
Furthermore, I suspect we will get hammered by public 
comment if we do not at least make and effort to mention and 
discuss at least the primary and/or most relevant of the 

AB  No Beyond scope of EIS 
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sensitive and/or state listed species.  For example, many 
shrub-steppe birds, such as various grouse, would be included 
in this.  For one (of many) examples, the lesser prairie chicken 
mentioned on page 3-58 (line 27) is on the USFS Region 2 list 
of sensitive species; and on the Colorado Division of Wildlife’s 
threatened species list.    
 
Another example would be various species of cutthroat trout 
(referenced on line 9, page 3-64) as both Colorado and Utah 
each have a species of cutthroat trout that is listed as 
threatened or endangered by the state.  
 
 This information could probably be obtained most easily by 
contacting each state’s Natural Heritage Program; which I 
suspect would have a list of T&E or otherwise sensitive 
species on each state’s public land and “fish and game” 
management agencies. 

3.13.0 3-125 16 

Last line concerning 0 endangered species for MO is 
misleading 
 
MO has federally listed species within the coal region. The 
coal field in Mo is much more extensive than the one county 
with an active mine.  Stating that MO has no listed species is 
misleading. 
 
 

NG, BL  Yes 
 Please revise to reflect listed 
species. 

3.13.0 3-126  

Table 3.13-3 is only briefly mentioned in the text.  Note that a 
number of species are listed due to water quality degradation 
and habitat loss in the Appalachian Basin.  Coal mining has 
contributed to this situation. 

Usfw  No No change suggested. 

3.13.1 3-126 
Table 
3.13-3 

There is a need to explain that the Mining as a “known cause” 
includes pre-SMCRA Abandoned Mine Land. 

Yes 
Agree.  Adopt suggested 
language in the text explaining 
the table. 

3.13.1 3-126 
Table 
3.13-3 

Please include “year listed” on the LE species; it is notable 
that these species were in peril long before mountaintop 
mining and SMCRA were enacted. 

No 

.  This over complicates the 
information being presented.  
The text and the table are not 
about the “why” and “when” of 
listing, just that the listed species 
are there. 
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Table 3.13-1 3-119  
Noturus placidus,  the Neosho madtom, should be listed under 
fishes instead of mollusks. Crystallaria cincotta, diamond 
darter, should be listed under fishes instead of mollusks.  

CW, BL, NG Yes Make suggested change. 

Table 3.13-2 125  Move table to appendix – too large for main body BL  No Agree.  Place tables in appendix 

Table 3.13.2   

  
The title for the 4th column is misleading, I believe it should 
read total species in all coal producing counties? Or is this 
total T&E in a state.  

BL  Yes Consider Change 

3.13.1.1 3-149 8 
Further discussion of “known causes of decline” should 
include that in the Appalachian Basin less than 50% of the 
listed species list mineral extraction as a known cause. 

StVA  Yes Need to be better qualified. 

3.13.1.4 3-150  

Need more discussion on water quality degradation and 
habitat loss on mussels in the Appalachian Basin.  This should 
include sources of impacts, rate of decline, and related loss of 
host fish. 

Usfw  No Beyond scope of EIS 

3. 
13.1.4 

151 9 Change abrupt to abrupta, change birdswing to birdwing. CW  Yes  Revise as suggested 

Table 3.13-2   Cite Sources NG  Yes  Cite sources 

Table 3.13-3   
More detailed discussion is needed for every species (or 
group) on this table in which mining is cited as a known cause 
of decline.   

NG  No 
Reject, as species are noted as 
declining due to mining. 

3. 
13.1.4 

151 11 Change fibula to fabula CW Yes Change 

3. 
13.1.4 

151 18 Change Appalachain to Appalachian CW  Yes Change 

3. 
13.1.4 

151 21 
Delete duplicate entry of Cumberland combshell (Epioblasma 
brevidens). As a general comment, delete all underlining of 
scientific names that are already italicized. 

CW  Yes Revise as listed 

3.13.1.4 150 18 Settle on a spelling of mollusk CW  Yes Revise to correct spelling 

3. 
13.1.4 

151 29 Change Lexingtonia to Pleuronaia CW Yes Change 

3. 
13.1.4 

151 31 Change cylindrical to cylindrica CW  Yes Change 

3.13.1.5 151  
Has it been verified that the current ranges of these species 
are within the basin? Some discussion of their current status is 
needed.   

BL Yes Verify but no further discussion 
needed. 



Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

3. 
13.1.8 

152  
Break different categories of listed species into separate 
paragraphs. This applies to other taxa lists in this section. 
Need consistency in the way these are listed. 

CW  Yes Revise as suggested 

3.13.2.8 154  
What about Columbian sharp-tails?  Should be mentioned as 
a former candidate species that thrives on reclaimed mine 
lands 

BL  Maybe. 

3.13.2.8 3-154 30-32 
The Gunnison Sage Grouse (Centrocercus minimus) is also 
listed as a candidate species and located in the Colorado 
Plateau coal region.  

StUT  Yes Revise as suggested 

3.13.3.8 3-157 15 

Can we add more detail on the interior least terns use of coal 
mines in Texas: 
http://dept.ca.uky.edu/asmr/W/Full%20Papers%202002/0438
%20Kasner.pdf 
 

BL  Yes Adopt 

3.13.4.3 159 12 -26 
A large description of threatened crayfish is placed in the 
mollusk section.  Crayfish are crustaceans not mollusks. 

NG  Yes Revise as suggested 

3.13.4.2 159  
Running buffalo clover is known from KY and IN, has it been 
established that its potential range does not include any coal 
counties? 

BL  No Insufficient support information 

3.13.4.3 159 12 Change strip mining to pre-smcra surface mining BL   Yes Make change 

3.13.4.3 159 6 & 9 
I’m unaware of any federally endangered crayfish in the Il 
basin, but several state species of conservation concern – 
drop federal and use imperiled instead.  

 
BL  Yes Verify 

3.13.4.6 160 10 

We need a lot more detail here on the copperbelly listing – 
only northern populations are listed under the ESA. We need 
to discuss the coal industries involvement with copper belly 
conservation agreements that helped prevent its listing in the 
Illinois basin. 

 
 
BL  Yes Reference Agreement dealing 

with copperbelly  

3.13.4.6 160 11 
The smooth green snake is a common species and is not 
threatened.  
 

 
BL Yes Revise 

3.13.5.8 3-162 24   

The Golden Eagle (Aquila chrysaetos) is not a federally listed 
species.  If it is included in this analysis as a species protected 
under the MBTA, then it needs to be included in the Colorado 
Plateau region as well, where it has significant amount of 
habitat within coal producing areas.   

 
 
StUT  Yes Adopted suggestion 

3.13.5.9 3-163 6   Delete “Listed”. It is duplicated in the sentence.  StUT  Yes Delete 

http://dept.ca.uky.edu/asmr/W/Full%20Papers%202002/0438%20Kasner.pdf
http://dept.ca.uky.edu/asmr/W/Full%20Papers%202002/0438%20Kasner.pdf
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3.13 all  

Errors regarding the status, distribution, or taxonomic 
classification of T+E seem to be a recurring theme. The 
following is a good reference, 
http://www.natureserve.org/explorer/index.htm,  All species 
listed in table or otherwise referenced in this section should be 
double checked .  
 

 
 
BL   Yes Verify listings based on 

reference. 

3.13.6 165 6 

The entire section.  A discussion of the relevant parts of the 
state of Washington (e.g. Centralia and John Henry mines) 
and perhaps Oregon need to be added for the Northwest Coal 
Region.  I believe doing so would add a discussion of some 
T&E salmonid species to Section 3.13.6.7 

AB  Yes 
Yes ,add WA.  Don’t include 
Oregon. 

3.13.6.9 165 22-24 
There is an unexpected font change that needs to be 
corrected. 

AB  Yes Revise font change. 

3.14      

Throughout 
document 

  
Appendices were not provided as indicated in the cover email.  
Therefore they could not be reviewed. 

  

3.14 168 1 
The title of this section “Wetlands Management”  does not 
match the chapter’s Table of Contents title of “Wetlands” 

Yes Revise Title 

3.14   
This section would benefit from a discussion/analysis of 
wetlands specifically lost, affected, and/or created historically 
by surface coal mining.   

No Beyond scope 

3.14.1 
 
 
 
 
 
and 3.14.3.2 
(for reference) 

3-168  
 
 
 
and  
3-174 
(for 
ref) 

16  
 
 
 
and 
1-2 (for 
referenc
e) 

Riparian and wetland habitats are a limited and highly valuable 
landscape feature throughout the more arid and semi-arid 
areas of the western U.S.  They are disproportionate in benefit 
to their area on a landscape scale.  Most western animals 
depend on riparian or other wetlands for one or more critical 
stages in their life cycle.  Therefore, these landscape features 
are often the limiting factor in regards to animal populations in 
the western U.S. 
 
Therefore, I believe a statement to this effect needs to be 
clearly stated and added at line 16, at the end of the current 
sentence.  I can not stress my view on this strongly enough. 
 
To wit I also offer the following for incorporation into the 
relevant sections of discussions later in the document (e.g. 
just as similar statements are made about Colorado on line 1-
2 of page 3-174):  “Riparian habitats are among the most 

Yes, Yes, Maybe. 

On first comment paragraph, 
yes. 
 
On second comment paragraph, 
yes. 
 
On final paragraphs, suggested 
entries and sources; maybe.    

http://www.natureserve.org/explorer/index.htm
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important vegetative communities for western wildlife species. 
Chaney et aI (1990) observed that greater than 75 percent of 
terrestrial wildlife species in the Great Basin region of eastern 
Oregon, as well as in southeastern Wyoming, are dependent 
on riparian habitats. In Arizona and New Mexico 80 percent of 
all vertebrates use riparian areas for at least half their life 
cycles; more than half of these are totally dependent on 
riparian areas. Similarly, The Arizona Riparian Council stated 
that 60-75 percent of Arizona's resident wildlife species 
depend on riparian areas to sustain their populations, yet 
these areas occupy less than 0.5 percent of the state's land 
area. Aquatic and fish productivity are directly related to a 
properly functioning and healthy riparian habitat (Washington 
Dept. Fish and Wildlife 1995).”  Source of the above quoted 
directly from:  
http://www.fws.gov/wetlands/_documents/gOther/SystemMapp
ingRiparianAreasWesternUS.pdf 
 
Chaney, E., W. Elmore, and W.S. Platts. 1990.  Livestock 
grazing on western riparian areas.  Northwest Resource 
Information Center, Inc. Eagle, Idaho. 45 pp. 
 
Washington Department of Fish and Wildlife.  1995. Priority 
habitat management recommendations: riparian. Priority 
Habitats and Species Division. Olympia, WA.   
 
Please ensure this gets added to the appropriate Wetlands 
section of the document.  Such a statement is glaringly 
missing throughout the sections of the document I reviewed; 
and I believe this is the best place for it. 

3.14.1 3-168 13 

“Wetlands serve as important conduits for the movement of 
material, energy, flora and fauna across landscapes.”   I 
suggest that statement, or something similar, be added on line 
13 between the reference cited “Mitsch and Gosselink 2007” 
and the next  sentence which starts with the word, 
“Wetlands…”   

Yes Add cited language 

3.14.1 168  

We need much more detail on how the 404 permitting process 
has impacted coal mining:  The status of NW21 404 permits, 
EPA ability to block 404 permits, variances between Corps 
Districts in how the 404 permits are implemented.  A summary 

No Beyond the scope. 

http://www.fws.gov/wetlands/_documents/gOther/SystemMappingRiparianAreasWesternUS.pdf
http://www.fws.gov/wetlands/_documents/gOther/SystemMappingRiparianAreasWesternUS.pdf
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of how many nationwide and individual permits have been 
issued in recent years to coal mine operators.   The issuance 
of “after the fact 404 permits” based on changes within the 
Corps could be another topic.  There’s a rich history on the 
topic that should not be glossed over.  

3.14.1 168  
A detailed synopsis of the selective repeal of NW21 should be 
included. 
 

No Beyond the scope 

3.14.1 168  

Some discussion of the 2004 and 2005 GAO reports dealing 
with Corps’ handling of JDs and compensatory mitigation 
should be included.  
 

No Beyond the scope 

3.14.1 168  A summary of the 2008 mitigation rule would also be useful. No Beyond the scope 

3.14.1 3-169 
Table 
3.14-1 

Tennessee should be listed under the Appalachian Basin 
instead of the Gulf Coast Lignite area. 

Yes Yes 

3.14.1 3-169 5 

Strike the word “only” from the final sentence.  Over half of the 
states have wetland specific laws including the states that 
have large amounts of wetland habitat, “only” implies that 
there is a significant shortfall. 

Yes Strike “Only” 

3.14.2 171 4 Switch 221 with 211 million acres Yes Adopt. 

3.14.2 171 14 
Probably should reference the executive order establishing the 
no-net loss policy. 

No No 

3.14.2 171 23-24 
Confusing to read, be sure to make a clear distinction between 
wetlands and open water habitat 

Yes, revise 

Fix sentence structure, remove 
conflicting language from Dahl 
2006. Second Dahl entry refers 
to estimated loss of 290,000 
acres, but does not make factual 
reference, only ‘thought’ and 
‘estimated.’ 

3.14.2 
3-
172 

2 

Figure 3.14-1:  Unclear on the purpose of this figure.  
Text indicates that these are location of wetlands loss 
due to urban and rural development within the coal 
producing regions.  It is doubtful that these are the only 
areas of wetland loss in these regions.  Also, wouldn’t a 
figure depicting the wetland losses from mining in the 
coal producing regions be more appropriate? Figure 
itself is hard to read (blurry). 

USEPA  Yes 
Agree; should place figure on 
single page in landscape and 
better label,.   
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3.13.3 172 6 
Add underground mining and planned subsidence to the list of 
created wetlands 

Yes Add 

3.14.3 3-173 15 
I suggest, “by coal producing regions covered in this report,” 
be added to the end of that sentence. 

Yes Add 

3.14.3.1 3-173 26 

It should be noted here, while not protected under the CWA, 
that other protections exist for Isolated wetlands in the 
Appalachian Region.  Including 401 protections and Virginia-
specific regulations. 

StVA  No Beyond the scope 

3.14.3.1 173 27-31 
This paragraph is confusing to read consider revising: “The 
majority of the true or non-open water wetlands present in this 
region are forested wetlands” 

Yes Adopt 

3.14.3.2 174 12-15 Same as previous comment Yes Adopt 

3.14.3.4 175 4 

This species is currently listed as threatened in northern parts 
of its range but the range-wide listing was not implemented 
due to the conservation agreements with coal industry and the 
SMCRA RAs in the southern portion of the species range. 
 
 

No Current reference is sufficient 

3.14.3.5 3-175 14 
The last part of this line should read, “…by glaciers and which 
support…” 

Yes Adopt 

Figure 3.14   
Rather than points to illustrate selective areas of loss how 
about graduated fills for all states on % wetland loss? This 
figure also needs to cite a source and time span covered 

No Beyond the Scope 

3.14.3.6 3-175 38 

This is the first section in all that I’ve read to mention any state 
other than Alaska in the Northwest Coal-Bearing Area.  See 
my other reviews (sections 3.12 and 3.13) about the need to 
add the state of Washington and perhaps Oregon to the 
discussions of this area in those sections too. Section states 
that the “wetlands in each state are discussed individually” but 
only Alaska wetlands are discussed in the follow on text. 

Yes and No. Add info on WA not on OR. 

Table 3.14-2 176  Restate the source somewhere on the table Yes Add information 

3.14 
3-
176 

27-end 
of 
docum
ent 

Recommend graphic showing different types of 
wetlands in each coal bearing region to support Table 
3.14-2. 

USEPA  Yes 
Graphics would improve 
presentation. 
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Title of Document SPR DEIS Chapter 3 Section 3.15 - Recreation 
Contact Information 

Name Reconciled 
Telephone Number  
Email   
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Comment  
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(Yes/No) 
Proposed Disposition 

3.15   

Page numbering in this section is incorrect.  You have page 3-
2 through 3-6 and then instead of going to pg. 3-7, the 
numbering system starts over again with pg. 3-1.  Please 
correct.  (Coker)  

Yes  

3.15   

There are few national parks in WV or the Appalachian region 
that are within the coal region.  Mining is prohibited in the 
National Rivers within the park system. Those rivers had 
historical mining and that history is part of the popularity of the 
areas.  (West Virginia) 

No 
Commenter’s observation with 
no direction on how commenter 
wants this information included. 

3.15.0 3-2 1-3 

Misleading opening statement.  Replace: “This section 
provides an overview of the capacity, demand, quality of 
experience, and economic contributions of existing and 
proposed recreational facilities in the coal field regions.”  
(Hartos) 

Yes  

3.15.0 3-2 23 
“National Parks Service (NPS)”  Delete the “s”   (Charles 
Gault) 

Yes  

3.15.0 3-2 17-23 
Generic information on all NPS resources in the U.S. is not 
relevant to this EIS and should be removed.  (Hartos) 

No 
Commenter is technically correct 
but information doesn’t adversely 
impact the document. 

3.15.0 3-3  Table 3.15-1 is generic and not relevant to coal field.  Remove No 
Commenter is technically correct 
but information doesn’t adversely 
impact the document. 

3.15.0 3-3  
While Table 3.15-2 is State specific it certainly does not 
characterize the visits to U.S. National Parks in the coal fields. 
Remove. Maryland is also missing from the table.  (Hartos) 

Yes 

Contractor is not asked to 
remove the table but is asked to 
add Maryland data to the table.  
Make sure states listed here 
comport with states listed in 
subsection 3.0.2.  
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3.15.0 3-5  

Table 3.15-3 – Information not specific to the coal fields.  
Remove especially in light of statement on page 3.4: “Tourism 
revenue information was not available by county or as a 
subgroup of any state; therefore, the specific significance of 
tourism to the study area cannot be quantified.” Maryland is 
also missing from the table.  (Hartos) 

Yes 

Contractor is not asked to 
remove the table but is asked to 
add Maryland data to the table. 
Make sure states listed here 
comport with states listed in 
subsection 3.0.2. 

3.15.0 3-6  
Table 3.15-4 is generic and not specific to the coal fields 
remove.  Maryland is also missing from the table.  (Hartos) 

Yes 

Contractor is not asked to 
remove the table but is asked to 
add Maryland data to the table. 
Make sure states listed here 
comport with states listed in 
subsection 3.0.2. 

3.15.1 3-1 5-7 
Remove sentence assuming Table 3.15-3 is removed as 
discussed above.   (Hartos)  

No  

3.15.1 3-2  
Figure 3.15-1  Add all National forests (Allegheny, 
Monongahela…) to the map  (Hartos) 

Yes 
Add National Forests to map and 
associated tables 

3.15.1 3-3  Table 3.15-5 Add  National Forests to listing.  (Hartos) Yes 
Add National Forests to map and 
associated tables 

3.15.1 
3-2 
thru 3-
6 

 
Figure 3.15-1 and Table 3.15-6 appear to exclude Muskingum 
River and Lake Milton State Parks in Ohio   (Ohio) Yes Research and add as necessary 

3.15.1 3-6 2-3 

Remove sentence assuming Table 3.15-4 will be removed.  
Retention would be misleading in that a reader could assume 
that all of the visitation, acreage, and revenue is directly 
attributed to the state parks listed in Table 3.15-6.  Not so.  
(Hartos) 

No  

3.15.1 3-7 3-12 

Table 3.15-7 is generic and not specific to the coal fields. In 
consequence, the lines of text identified should be modified to 
reflect qualitative opposed to a quantitative discussion.  In 
addition, this data does not appear credible !!   (Hartos) 

No  

3.15.1 3-7 6 
For consistency throughout the document, spell out “%”  
(Pacula) No Addressed in previous comment 

3.15.1 3-8  
Figure 3.15-2 is graphical depiction of Table 3.15-7 and should 
be removed.  (Hartos) 

No  

3.15.1 3-8  
In Figure 3.15-2, if possible please remove the legend symbols 
in the states of Mississippi, N. Carolina, Massachusetts and 
Rhode Island as they are not in the App. Basin.  (Coker) 

Yes  

3.15.1.1 3-9 2-14 
The paragraph is generic and not germane to the coal fields, 
and especially the active coal mining areas, of Alabama. It 
needs to be revised.  Examples, the U.S. Space and Rocket 

Yes 
As a review, we looked at your 
list of State Parks identified as in 
the App. Basin (Table 3.15-6).  
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Center and the Joe Wheeler State Park are outside of active 
coal mines and likely the coal fields.  Here’s a link to the coal 
fields in Alabama:  
http://alabamamaps.ua.edu/contemporarymaps/alabama/physi
cal/coalresources.jpg    (Hartos) 

Joe Wheeler S. Park was not in 
that table.  Review everything in 
your discussions of these 
subsections (3.15.1.1 – 
3.15.1.1.8) to make sure they 
comport with the various tables 
you have provided earlier in this 
subsection.   

3.15.1.4 3-10 16 

Delete “unspoiled” as a modifier to forests:  with minor 
exceptions, Pennsylvania forests have been commercially 
harvested and few virgin (i.e. “unspoiled” tracts exist).  
(Hartos) 

Yes  

3.15.1.7 3-11 11 
Remove the “The Greenbrier” not within the coalfields.  On the 
other hand the New River Gorge, the New River Gorge Bridge, 
and the New River as a National River should be discussed. 

Yes 

Add New River information from 
this comment to the list provided 
and verify whether the 
Greenbrier is in the App. Basin 
area as per your Figure3.15-1.  If 
not, please remove from list. 

3.15.1.7 3-11 13-14 
What pertinence does the quote from the WV Tourism Guide 
have and why isn’t this type of thing mentioned in other states 
and regions?  (West Virginia) 

Yes 

Although the statement is quite 
benign, it is not important to the 
point that coal is a part of the W. 
Virginia recreational resources.  
Please remove the statement.  

3.15.2 3-15 4 Reference to table is incorrect (should be 3.15-10 ?)  (Utah) Yes  

3.15.2.4 3-18 11-12 

Although a large amount of coal deposits are in the Uinta 
basin, most of it is not considered mineable, and very little has 
been developed for mining recently.  (see 3.2.1.1) 
 
This affected environment analysis should consist of areas 
that will be developed for mining.  The majority of coal mines 
in Utah do not lie in the Uinta or Vernal Basin.  There are 
many oil and gas developments in this area, but zero coal 
mines.  Coal mines are located within the bookcliffs which are 
south of the boundary for the unita basin according to the 
USGS.  (Utah)  

Yes 
Contractor should resolve the 
comment to reflect the mining of 
this area of Utah  

3.15.2.4 3-18 11-20 

The recreation biography for the coal resource areas of Utah is 
incorrectly focused and mostly deficient.  For example, the 
Uinta Mountains and Flaming Gorge lie significantly outside of 
the coal fields shown in Figure 3.15-4.  A description of the 

Yes 
Contractor should revise the 
discussion to reflect the state’s 
input. 

http://alabamamaps.ua.edu/contemporarymaps/alabama/physical/coalresources.jpg
http://alabamamaps.ua.edu/contemporarymaps/alabama/physical/coalresources.jpg


Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

recreation associated with the Wasatch Plateau and Book 
Cliffs and some of the southern Utah national parks and 
monuments (e.g. Bryce Canyon) would be more pertinent for 
Utah.   
 
The Bureau of Land Management would be able to effectively 
identify the recreational resources that exist in or significantly 
close to Region 2 coal field areas in Utah (and also in other 
states like Colorado, NM, etc).  (Utah) 

3.15.2.4 3-18 19-20 

Recreation areas mentioned in this section should include 
those that are located within or near coal producing regions, 
not Steinaker and red fleet.  These recreation areas could be:  
Green River State Park, Scofield Reservoir state park, or the 
San Rafael Swell.  (Utah)     

Yes 
Please make suggested changes 
in parks identified. 

3.15.7 3-44 5 Texas should be included in the list   (Best) Yes 

Contractor needs to reconcile the 
issue of Texas.  In Sec. 3.0.2, 
Texas is not identified as being in 
the “Other Western Interior” 
region list of states in study area, 
Yet when you look at Figure 
3.15-13 and  Tables 3.15-23 and 
3.15-24, Texas seems to be 
included in this Other Western 
Region.  Arkansas is in the same 
situation as Texas and should be 
reconciled as well. 

STOPPED 3.15.2  
SIMILAR COMMENTS WOULD APPLY TO THE OTHER 
REGIONS  (Hartos) 

No  

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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3.16   

General Comments - 
In introduction to Sec. 3-16, Contractor should inform the 
reader that SMCRA does not generally require any analysis of 
visual resources.  The only exception is the unsuitability 
petition process the Contractor describes in lines 8-18 on pg. 
3-51. 
 
Also, in the Introduction or as the Contractor goes through 
each of the regional discussions of “Visual Resource 
Assessment and Management,” the Contractor needs to point 
out whether any of the State SMCRA regulatory programs 
conduct any visual resource analysis (Note: Contractor did this 
for the State of Texas on pg. 3-56, lines 27-34 but did not 
seem to do this for any other state SMCRA programs).  We 
don’t think any of the SMCRA state programs do this under a 
state SMCRA requirement but some of the states, particularly 
those in the western US, may do this type analysis under a 
state NEPA law / regulation.  (Coker)   

Yes  

3.16 3-50 28-31 
Delete the sentence:  “When visual …” This section should 
discuss the character of the visual resources in the coal fields.  
Discussion of the impacts should be left to Chapter 4  (Hartos) 

No  

3.16 3-50 32-34 
Delete the sentence: “The aesthetic impacts of a project …” 
Same as previous comment. (Hartos)    

No  

3.16 
3-50-
51 

38 Delete the sentence: Visual impacts …”  Same   (Hartos) No  

3.16 3-51 11 

The SMCRA Section numbers should be supplemented with 
cites to the appropriate US Code section.  The general public 
doesn’t know SMCRA by its original Section numbers.  Section 
522 should also be referenced as 30 USC 12 72.  Insert US 

No 

The public is no more likely to 
understand or to recognize US 
Code than they are to recognize 
SMCRA sections 
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Code cites with SMCRA Section numbers.  (C. Gault)   

3.16  3-51 12 555(a)(3)(B) should be 522(a)(3)(B)  (Kirby) Yes  

3.16 3-51 12 555 (a)(3)(b) should read 522 (a)(3)(b)   (Ohio) No Duplicate of comment above  

3.16 3-51 12 
“ … including 555(a)(3)(B) areas that …”  The cite is wrong.  It 
should be “522”   (C. Gault) 

No Duplicate of comment above  

3.16 3-51 18 
“Secretary of the OSM” should read “Director of the OSM”  
(Best) 

Yes  

3.16 3-51 18 
There is no Secretary of OSM. It would be the Secretary of 
Interior or his designee.  (Kirby)  

No Duplicative of comment above 

3.16 3-51 18 Delete sentence: “On federal land …..”   (Hartos) No 
Not necessary to delete 
sentence 

3.16 3-51 4-7 
Delete sentence:  “Impacts on visual resources…” Save for 
Chapter 4.  Same  (Hartos)  

Yes 

Delete 4-7 paragraph.  More 
appropriate for introduction to 
visual impacts analysis – Chap. 
IV 

3.16 3-51 8-18 

The point of this paragraph is unclear, but the paragraph can 
be salvage by inserting a lead sentence: “Several methods 
exist for protecting aesthetic resources from the impacts of 
coal mining.”   (Hartos) 

Yes Add recommended sentence 

3.16 3-51 8-9 
Assuming acceptance of the last comment, delete” There are 
…resources, and the.”  Start the sentence: “The National…”   
(Hartos) 

No  

3.16 3-51 8 
Delete the first four words of the sentence and replace with 
“Some Federal agencies have .”  (Coker) 

Yes  

3.16 3-52 23 
Suggest moving Section 3.16.1.2 –pg 3.52 to pg.3.51 -19.  
(Kirby) 

No 
No basis or reason for moving 
section is provided 

3.16 3-53 10 Editorial: Revise to “determined by the”.  (Kirby) Yes  

3.16 3-54 25+ 
Consider adding a discussion of the Cumberland Gap and  
Fall Creek Falls Unsuitability  Petitions  where visual 
considerations played important roles    (Kirby) 

Yes 

In the Introduction to 3.16, the 
Contractor has a paragraph (pg. 
3-51, lines 8-18) where the 
unsuitability process is 
described.  At the end of this 
paragraph, the Contractor should 
(as was done for East Lynn Lake 
on pg. 3-54) provide an example 
of where / how the unsuitability 
process was used to declare an 
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area “unsuitable” when aesthetic 
impacts were a part of the basis 
for the unsuitability decision.  
The Falls Creek Falls 
Unsuitability Petition is a good 
example to draw from.  The TN 
OSM Knoxville Field Office can 
be contacted to provide a copy of 
the decision document.  The 
Contractor can contact this OSM 
office at 865-545-4103.  

3.16 3-55 10 

Should add the Bureau of Indian Affairs (BIA) to list of 
agencies. Are the environmental agencies the same as state 
SMCRA regulatory authorities?  If so, please specify or 
otherwise clarify who the environmental agencies are.    
(Kirby) 

Yes  

3.16 3-55 15 
The proposed Red Cliff Mine is in Colorado. The EIS has been 
shelved.   (Kirby)   

Yes Change Arizona to Colorado 

3.16 3-59 6-8 
Suggest adding the state SMCRA permitting process to the list 
of opportunities to comment on mining activities.   (Kirby) 

Yes  

3.16 3-60 27 Add the term active to coal mines.  (Kirby)  Yes  

3.16.1.1 3-51 37-38 

Delete sentence: “The Appalachian Mountains …” This is 
common mistake.  With limited exceptions, most coal mining 
occurs in the Appalachian Plateau rather than the Appalachian 
mountains.  I suggest this replacement:  “Active coal mining in 
the Appalachia occur principally in the physiographic provinces 
characterized by steep terrain formed from a highly dissected 
Appalachian plateau.   (Hartos) 

Yes 

To be consistent with the other 
sections and subsections within 
this document and to address 
this commenter’s concern, 
please delete the first sentence 
in subsection 3.16.1.1. 

3.16.1.1 3-51 38 
Delete sentence: “The Appalachian Basin…” not needed  
(Hartos)  

No  

3.16.1.1 3-52 8-22 
Recommend deleting these two paragraphs.  As written, they 
provide little or no description of the visual resources present 
within the existing / affected environment.  (Coker) 

Yes  

3.16.1.1 3-52 10 Insert: “cold broadleaf deciduous” before forest   (Hartos) No 

Comment is no longer needed as 
OSM is recommending in the 
subsection 3.16.1.1, pg. 3-52, 
line 8-22 comment above that 
the text referenced in this 
comment be deleted 
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3.16.1 3-52 10 

Delete the text after the word: “forest”.  The reason:  it 
important to establish the current context of visual resources 
as cold broadleaf forests.  It is not important to characterize 
what historically may or may not have been forest.   (Hartos) 

No “ 

3.16.1 3-52 10-12 

Delete the sentence starting with:  “These rich deciduous ….”  
First, this section should simply characterize the visual 
resources of the region. Second, this statement is not accurate 
and is not supported.   (Hartos) 

No “ 

3.16.1 3-52 1-2 
Delete sentence: “The rugged terrain…”  Assuming 
acceptance of the comment above.   (Hartos) 

No “ 

3.16.1 3-52 12-14 
Delete the two sentences beginning with:  “The rugged terrain 
…” Again, the passage is losing focus on the purpose of this 
section.   (Hartos) 

No “ 

3.16.1 3-52 17-22 Delete this entire paragraph.  Not germane to this section. No “ 

3.16.1 3-52 2-7 

Delete two sentences, starting with: “Settlement patterns…”  
The text is wandering off the mark of this section. Secondly, 
while the land use described is accurate for central 
Appalachia.  This characterization is less accurate for southern 
and northern Appalachia. (Hartos)   

No 

Leave text as currently written.  
Arguably, these two sentences 
could be said to indirectly help 
characterize the visual resources 
by defining where the influences 
associated with human habitation 
of the area have most influenced 
the aesthetic environment.   

3.16.1 3-52 9 Delete “ecoregion”   (Hartos) No 

Comment is no longer needed as 
OSM is recommending in the 
subsection 3.16.1.1, pg. 3-52, 
line 8-22 comment above that 
the text referenced in this 
comment be deleted 

3.16.1.1   

GENERAL COMMENT:  This section needs work!  The 
authors have missed the opportunity to discuss the basis of 
the issues in Appalachia (i.e. active large scale area mines, 
contiguous  tracts of grass land that has replaced forests, 
valley’s that have been replaced with excess spoil and coal 
refuse, sediment and iron laden streams, a topography that 
has been altered,.  The authors need to discuss the context of 
the existing environment.  Mining has and is occurring 
Appalachia.  In some cases, especially pre-SMCRA scars 
were left on the landscape.  The authors need to discuss 
reclamation:  the success and failures of SMCRA.  The 

Yes 

The author has really provided 
very little description of the 
existing / affected environment 
for this topic – visual resources.  
Please provide additional 
description of these existing 
visual resource, the extent to 
which pre-law / pre-SMCRA 
mining has affected the existing 
visual resource environment, the 
arguably temporal affect that 
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authors need to discuss other existing human activities 
(industry, brownfields. Vibrant and dying towns….)   All these 
are part of the existing environment.  Maps, pictures, statistics 
would be helpful.  Finally, there is a lack of discussion of 
outstanding visual resources within Appalachia.  We have 
great features like waterfalls, vistas, gorges, lakes, rivers that 
should be discussed as well.  The section 3-15 Recreation 
touches upon some of these outstanding features.  (Hartos)  

mining since the advent of 
SMCRA (Aug. 1977) has had on 
the existing environment, etc.   

3.16.1.2 
3-52, 
3-53 

23-39, 
1-36 

This section should be moved from where it is in the 
Appalachian section to the preceding subsection (not 
numbered explicitly) under 3.16.  It is pertinent to many of the 
coal basins, not just the Appalachian section.  (Utah) 

Yes 

The commenter is correct.  The 
description of the BLM (VRM) 
system and the USACE (VRAP) 
system should be moved to the 
Introductory 3.16.subsection 
discussion.  Then all that is to be 
addressed under the 
Appalachian Basin subsection is 
the extent to which the BLM and 
USACE systems are expected to 
be applied to the affected 
environment in Appalachia.  

3.16.1.2 
3-52-
53 

23-28 
Move the essence of this section to a region where BLM has a 
considerable presence.  The BLM lands are very limited in the 
Appalachian region.  (Hartos)   

No 
The disposition of 3.16.1.2, 
pg.353 & 3-53 above addresses 
this comment  

3.16.1.2 3-53 1-24 
Delete the entire discussion of the East Lynn Lake project.  
This discussion is not germane.  (Hartos)   

No 

Although it may have limited 
value in this subsection, it does 
show the reader an example of 
Federal Lands projects and how 
visual resources may be 
evaluated under the existing 
regulatory programs. 

3.1.6.1.2 3-53 37-39 

Revise these two sentences to also indicate that State 
SMCRA regulatory programs don’t typically require visual 
resource assessment.  Also, change the last sentence to 
remove the words “have often not been” and replace with “may 
not have been.”  (Coker)    

Yes  

3.16.1.2 3-53 37-39 
Delete this paragraph.  The purpose of this is to characterize 
the existing environment not to render an opinion.  (Hartos)  

No 
Not necessary as above 
comment addresses the 
commenter’s concern.  

3.16.1.2 3-54 2 - 6 
There needs to be a better description of what the project is.  If 
it is underground mining, that needs to be stated.   Insert a 

Yes 
Please indicate that the E. Lynn 
Lake Project is a proposal to 
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description of the project.  (C. Gault) access Federal coal reserves 
through use of an existing 
underground mine located on 
nearby private property.    

3.16.2.1 
3-54, 
3-55 

27-39; 
1-4 

Some explanation is needed to explain how the resources 
listed in this section are or contain visual resources.  (Utah) 

Yes 

In lines 33-39 on pg. 3-54 and 1-
4 on pg. 3-55, the Contractor 
needs to clarify how the 
resources identified may be 
considered visual resources or 
how they may have affected 
existing visual resources (e.g. is 
the author saying that while the 
identified national parks may be 
considered existing visual 
resources, the identified ski 
resorts have impacted the 
existing visual resources in this 
area?).  Also, is the author 
saying that agricultural and 
mining activities and the 
communities that have grown up 
in this area in support of these 
activities has impacted the visual 
resources in this area or what?  
In other words, please clarify the 
point or connection that is being 
made between the last two 
paragraphs of 3.16.2.1 and 
existing visual resources in this 
area.  

3.16.2.2 3-55 18 
A description of the type and extent of mining needs to be 
made.   (C. Gault)   

Yes 

The type mining proposed and 
the extent of the mining 
proposed for the Red Cliff Mine 
needs to be briefly described 

3.16.2.2 3-55 6-40 

This explanation of how visual resources are analyzed is good.  
It might be helpful to reference section 3.16.1.2, since the 
Colorado Plateau has so much BLM and Forest Service land.  
(Utah) 

No Not necessary 

3.16.7 3-60 35 
OSM does not do reclamation activities in any of the states.  
All activities are conducted under approved State programs.  

Yes 
Contractor needs to delete or 
clarify this statement. 
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BLM controls coal (no surface ownership) in Oklahoma and 
OSM produces mine plan decision documents for the 
permitted areas.  (Best) 

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Overall   
I would recommend looking at all EIS sections for consistency 
with “%” since it was mixed throughout all sections I reviewed.    
(Pacula) 

Yes 
Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

Table 3.17-19 3-92 
Within 
table 

Need wastewater treatment data   (Pacula) No 
As best as reviewer can tell, this 
information is in the draft EIS. 

Table 3.17-9 3-79 
Within 
table 

Editorial: Insert “(“ before De Soto  (Pacula) Yes  

3.17 3-17 n/a Table 3.17-3: lists Scott Co, but not Wise nor Lee  (Virginia) Yes 
Please provide data for these 
coal producing counties of 
Virginia. 

3.17.1 3-65 8 
For consistency throughout the document, spell out “%”  
(Pacula) No  

Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

3.17.1.1 3-61 28 
Sentence appears to end prematurely.  The last phrase 
dangles.   (Best) 

Yes  

3.17.1.1 3-62 11 
Include: However, facilities are set up for one way movement 
of coal. Coal is loaded and shipped out, but tipples cannot 
unload rail cars. (Virginia) 

No 

This information does not 
integrate into the text of this 
discussion and is not necessary 
for this document. 

3.17.3   
General – perform a global replacement to correct “Colorado 
Plateau Basin” to read “Colorado Plateau Coal Region”  (Utah) 

No  

3.17.1.3 3-65  There are no Interstates in coalfields of VA  (Virginia) No 
The Contractor is not stating in 
this section that interstates were 
present in VA 

3.17.4 
Gulf Coast 
Basin 

3-76 
Table 
3.17-7 

The total short tons of coal for Texas listed in this table is 
discrepant with the value presented in sub-section 3.1.   
(Texas) 

No 
Couldn’t find in section 3.1, 
where the commenter was 
referring to.  
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3.17.3.1 
3-77, 
3-78 

10 
This is an good table, but you need to include source (Table 
3.17-5).  (Utah) 

Yes 
The source of this table 3.17-5 
should be identified. 

3.17.2.1.3 3-71 36-39 
Seven western counties … The seven counties … add U.S. 
Route 460.  (Virginia) 

Yes 
Please make the commenter’s 
suggested changes 

3.17.2.1.3 3-73 37 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.17.2.1.3 3-74 15 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-74 3 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-74 40 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-75 34 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-75 37 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-76 6 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.2.1.3 3-76 9 
For consistency throughout the document, spell out 
“%”(Pacula) “ “ 

3.17.4.1.1 
Rail 
Requirements 

3-77 
13, 
14 

This sentence should reflect that all coal shipped by rail in 
Texas terminates in Texas.    (Texas) 

No 
Not germane to the point being 
made by the Contractor. 

3.17.4.2 
Gulf Coast 
Basin Utilities 

3-79 
Table 
3.17-9 

It is unclear the reason only three Texas counties were chosen 
to characterize the origin of coal in this state. (Texas)   

Yes 

If there are additional coal 
producing counties in Texas, 
they should be added to this 
table. 

3.17.3.1.3 3-75 11 I-40 should be U.S. 40  (Best)  Yes I-40 should be I-70 

3.17.3.1.3 3-75 30 “XX” needs to be replaced with a route number.  (Pacula) Yes  

3.17.3.1.3 3-79 21 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.17.3.1.3 3-75 36-40 
A new mine (Coal Hollow) is being permitted in Kane County 
to the south, and will rely on road transport.  (Utah) 

Yes 

The addition of this new mine 
should be incorporated into the 
various subsection discussions 
of Chapter III relevant to the 
State of Utah. 

3.17.4.1.3 
Roadway 

3-77, 
3-78 

 
The discussion in this sub-section implies that truck haulage of 
coal/lignite in Texas occurs on public highways.  All truck 

Yes 
Perhaps a statement indicating 
that the State of Texas has 
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Requirements haulage of lignite in Texas is off-road and does not affect 
public highways.   (Texas) 

indicated that no coal haulage 
occurs on public roadways in 
Texas would be an appropriate 
introductory statement to the 
discussion of highways in Texas.  

3.17.4.1.3 3-78 19 
Sentence needs another word, such as around, across or in.   
(Best) 

Yes  

3.17.4.1.3 3-78 33 Texas Route 21   (Best) Yes 
Replace the XX with the 
appropriate highway number 

3.17.4.1.3 3-78 34 lands should be “lanes”   (Best) Yes  

3.17.4.1.3 3-78 19 Insert “in” after scattered  (Pacula) No 
Duplicative – addressed in 
previous identical comment.  

3.17.4.1.3 3-78 33 “XX” needs to be replaced with a route number. (Pacula)  No 
Duplicative – addressed in 
previous identical comment 

3.17.6.1.1 3-88 17 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.17.5.1.3 3-81 31 

This section refers to Indiana’s eight coal producing counties.  
The section lists seven counties.  Coal was produced from 9 
Indiana counties in 2009.  Coal has been produced from 17 
Indiana counties over the past couple decades.  (Indiana) 

Yes 

Please correct your reference to 
coal producing counties in 
Indiana to reflect the most 
current data (i.e. 2009 and 9 coal 
producing counties) 

3.17.5.1.3 3-85 40 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.17.5.1.3 3-85 9 
For consistency throughout the document, spell out “%”  
(Pacula) No 

Addressed by universal comment 
submitted under 3.11.6 – Pg. 3-
12 – Line 11. 

3.17.5.1.3 3-86 9 
For consistency throughout the document, spell out “%”  
(Pacula) “ “ 

3.17.8.1.1 3-89 5 
“Basin, serves and a major” should read “Basin serves as a 
major”   (Best) 

Yes  

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Title of Document 3.20 Occupational/Health and Safety 
Contact Information 

Name Combined 
Telephone Number  
Email   
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3.20 3-115 23 

“Production was can be associated”  Explanation: “was” refers 
to past tense and certain conditions of that past that should be 
stated.  What is the present impact of “residential proximity to 
heavy coal production” on human health? 

StUT Production IS associated… 

3.20.1 3-117 19 explosions (plural) StUT OK 

3.20.4 3-118 13 
“blasting, drilling, cutting, loading, hauling and transporting 
coal”  (Add loading and hauling if you want to be more 
specific) 

StUT 
NO, “transporting”  is OK 

3.20.4 3-118 14 
“More dust is generated with mechanized mining than with 
manual methods, and sSome”   Explanation:  Nearly all 
modern mining methods are mechanized.   

StUT 
OK 

3.20.4 3-118 22 
“Coal mine dust causes can cause”    Explanation:  If it’s not 
inhaled, it won’t cause a problem. 

StUT 
OK 

3.20.4 3-118 25 
“There are can be some rheumatoid-like reactions with 
exposure to coal mine dust as well”   

StUT Some rheumatoid-like reactions 
have been observed after 
exposure to coal mine dust. 

3.20.5 3-118 28 Incomplete sentence.  Finish with “encounter” ?  StUT Breathe  

3.20 3-119 23-32 

Are all of these findings associated with the same source 
(Hendryx and Abern, 2008)?  I assume so, but don’t know for 
sure.  The way it is written, it could be understood to reference 
just the last sentence of the paragraph.  Consider placing the 
reference after the period. 

StUT 
Citation problem; need 
consistent application of citations 

3.20 3-119 33-36 
This paragraph shouldn’t need a reference as it is.  Stating in a 
sentence that this section draws on a particular reference 
would be more correct. 

StUT 
OK 

3.20.1 3-121 16 Needs a citation to 30 CFR for the regulations CG SOL OK 
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3.20 3-121 L 17-22 
Where are Chapter I, Chapter O, and Subchapter I – are these 
part of the 30 part 75 regulations, the Act or where are they 
located?   

KJ 
 

3.20.2 3-121 L-24-25 
Actually OSHA does have jurisdiction on some preparation 
plants, so this technically is incorrect. 

KJ 
OK 

3.20.3 3-121  

It might be wise to mention that NIOSH didn’t enter into the 
mine health business until the BoM was abolished in 1995 & 
most of their duties for research were given to NIOSH & parts 
of the USGS. 

KJ 

NO 

3.20.4 3-122 title 

“Typical Health and Safety Effects for Mining”  
Not sure I understand this.  Are these the results OF 
mining, rather than FOR mining? 

KJ 

OK 

3.20.4 3-122 3 

The term “physical hazards” infers much more than health 
hazards of noise, vibration, heat, etc.   Consider replacing with 
“physical health hazards”.  Otherwise, rock falls, moving 
equipment, and other “physical hazards” might be inferred. 

StUT 
Safety Hazards 

3.20.5 3-118 28 Airborne dust that miners breathe. StUT OK 

3.20.5 3-123 

L-1-11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
l-29 

“silica can cause silicosis, a typical pneumoconiosis 
that develops…”     My understanding of these two 
diseases are the source materials differ, thus the 
names are different.  Silicosis is from mining of 
silica (sand or quartz rock), however 
pneumoconiosis is strictly from coal, thus  less 
technical name black lung.  I don’t think the terms 
are interchangeable. 
 
From emedicine “Silicosis, asbestosis, and coal-
workers' pneumoconiosis (CWP) all belong to a 
group called pneumoconioses. The exact translation 
of this word is lung dust.” 
 
“In 2001, the number approached 3,000 units.”   
I’m pretty sure MSHA tracks the number of pieces 

KJ 

 

http://emedicine.medscape.com/article/352900-overview


Section 
Page 

#s 
Line 
#s 

Comment  
Incorporate  

(Yes/No) 
Proposed Disposition 

in each mine, so this number, nearly 10 years old 
now, is really outdated.   

3.20.6 3-123 L 33-34 

“The most important naturally occurring gases 
34 are methane and hydrogen sulphide in coal 
mines.”   I would argue with this general statement, 
particularly having worked ventilation in the 
western mines, the presence of H2S.  There is only 
one mine in the western region that I know of that 
ever produced H2S.  Outside of the presence of 
CH4, I would agree the other most prevalent gas is 
CO – from combustion & decomposition – 
PARTICULARLY from sealed areas (called Black 
Damp in all mines).  It was also found in a CO 
mine occurring naturally in the coal seam. 

KJ 

Should be methane and CO 

3.20.7 3-124 

L-11 
 
 
 
 
 
 
 
 
 
 
 
L17&18 
 
 
 
L 17&18 
 
 
 
 

“powerful machines, fans, blasting (though rare in 
coal) and transportation”    You might also add 
“underground crushing”. 
 
 
“deeper than 1,000 meters) can pose significant 
heat problems, with the 18 temperature of mine ribs 
about 40C. For surface…”  I would suggest using 
the English units (feet & Fahrenheit), with the 
metric units in parentheses as this EIS is aimed at 
US citizens, most of whom don’t regularly use 
metric. 
 
“In the United States, this health impact would only 
be seen in a deep mine in Alabama, located in the 
 Appalachian Basin region.”  I’m not sure of the 

KJ 

L-11  - OK 
L17/18 – OK 
L 17/18 2nd – OK 
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criteria used for the basis of this statement – a 
combination of depth & temperature or what?  A 
number of UT & CO mines have historically had 
2500-3000’ of cover, and generate CH4. 
 

3.20.8 3-124 L24 

‘prevalence of CWP and silicosis in Underground 
coal miners’  I have rarely heard of coal miners 
developing silicosis unless they have a very high 
silica content in the coal.  I know black lung (due to 
increased coal production on longwall operations) 
is indeed increasing. 

KJ 

OK 

3.20.8 3-125 l-8 

“CWP identified in Table 3.20-8.”  This table is 
actually a comparison of fatal & non-fatal injuries, 
rather than a differentiation of the types of 
illnesses. 

KJ 

OK 

3.2010  
General 
comme
nt 

Electrical shock is a possibility both UG & surface mining.   
 
Drowning in UG operations (Cue Creek) by inundations. What 
about being crushed/run over  by large equipment. 
 
Earthmoving hazards would also  include failures of the 
highwalls at either surface or UG (portal area). 
 
You might also mention the difficulty of finding miners (esp in 
the east) that don’t test positive for drug use.  Use of drugs or 
fatigue w/ longer shifts is now a huge problem. 

KJ 

NO 

3.20.10 3-122 2 
The principal safety hazard underground in the falling of the 
face… 

StUT 
OK 

3.20.10 3-122 4 The top five most common accident reported by MSHA 
StUT 

OK 

3.20.11 3-123 
“TABLE 
3.20-2” 

Captioning problems start here:  Figures 3.20-1 through 5 
captioned as tables.  This results in table captions being mis-
numbered, starting with table 3.20-2, which is captioned 3.20-
6, and continuing through the remainder of section 3.20.     

St NM 

OK 
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3.127 
–3.2-
128 
 
 
 
 
 
 
 
 
 
 
 
 
 
3-130 

Figure 
3.20 – 2 
thru 
3.20-5 
 
 
 
 
 
 
 
 
 
 
 
L-2 

These graphs may not reproduce properly in b&w the EiS is  
published in simply B&W.   Symbols should be used to assure 
clarity of published information in case the EIS isn’t 
reproduced in color.. 
 
Use “Colorado Plateau” rather than just CO in graphs.  Two 
lines, as w/ other regions. 
 
|”Figure 3.20-3 indicates that highest rate of annual 
fatalities occurs at surface coal mines in the 
Northwest region, which is almost four times the 
rate of fatalities of any other coal mining region.”  
When I look at this table, I have no idea what the 
basis for this comment is – there are no numbers & 
the color is barely above the line.  When I look at 
figures 3.20.22 & 23 I really see no basis for this 
comment – the numbers for AK & WA are 
significantly less than UT, W-KY & other eastern 
states.   
 
“involves the Back”  CHANGE to ‘back injuries” 

KJ 

OK 

3.20.13 3-129 11 

This statement as written is technically incorrect, since there 
are underground mines in Arizona (but they are not coal).  We 
suggest the addition of specifying information (coal) in this 
case and in a number of other such cases found in this 
section.  Three cases of an unknown number of cases are 
identified below. 
 
Suggestion:  “There are no underground coal mines currently 
in production in Arizona.” 

StUT 

No underground COAL mining in 
Arizona  

3.20.14 3-131 7 There are no active underground coal mines in this region. StUT OK 

3.20.15 3-132 4 There is no active underground coal mining in the Gulf Region. StUT OK 

3.20.24 3-138 6 There are no active underground coal mines in this region. StUT OK 
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3.20.15.1 3-137 15 

This section states “Indiana has a low number of fatal and 
non-fatal injuries; however, this may change in the future 
(Section 3.2.4.2).”  Section 3.2.4.2 appears to be titled “Region 
Seismicity” and appears to be specific to Alaska.  As a result, 
we are not certain as to this reference and we are also 
uncertain what this statement is based upon given the 
statement that the number of fatal and non-fatal injuries may 
change in the future.  While we do not have information as to 
where this statement was derived, we believe it to be one of 
an arbitrary nature. 

St IN 

Check for accuracy on last coal 
produced date in state of WA – 
writing talks of ‘ac tive mine’ as 
opposed to last date coal 
produced.  Should clarify..   
3-133 strike ‘may change in the 
future.’change seismicity to label 
Alaska only if accurate. 
 

      

      

      

      

      

      

      

      

      

      

      

      

      

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Title of Document Draft Stream Protection EIS 
Section 3.18 

Contact Information:  Marcelo Calle 
Name Dale Herbort, Foster Kirby, Becky Hatmaker, 

DHR VA 
  
Telephone Number 303 293 5035 
Email  mcalle@osmre.gov 
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 3.99 29 
“Archeological and other cultural resources may date back to 
1650”   should be Historical and other cultural resources.  
Archeological resources date back many thousands of years. 

Y 
Y 

Apply changes per comment. 

3.18.1.2 3.97  
Need to concentrate intro discussion on general archeology of 
Appalachian Basin 

 
Y 

 

 3.97 39 The Koasati- lived      Delete hyphen Y Y Apply changes per comment. 

 3.97 8 

“located on or next to streams”  The only resource located on 
a stream is a bridge.  No archeological or prehistoric site is 
located on a stream.  Sites are located adjacent to or along 
streams. 

Y 

Y 
Apply changes per comment. 

 3.95 11+ 
Add discussion of SMCRA regulations particularly 30 CFR 
779.12(b), 780.31, 783.12(b), and 784.17. 

Y 
Y 

Apply changes per comment. 

 3.94 12 
Add historical to list of properties. 
 

Y 
Y 

Apply changes per comment. 

 3.94 21 Replace undertaking with relationship. Y Y Apply changes per comment. 

 3.93 11 
Regulations under the  PRPA are to be developed by various 
Federal Agencies 

 
Y 

 

3.18.0.2 3.93 14 
Add the Surface Mining Control and Reclamation Act of 1977 
to the list of federal regulations. 

Y 
Y 

Apply changes per comment. 

3.18.0.3 3.93 25 

The Section 106 process applies only to federal lands and 
federal coal.  Cultural resources on state and private lands are 
handled under approved state SMCRA programs. SMCRA 
requirement are similar to Section 106 requirements but don’t 

Y 

Y 
Provide clarification on this distinction. 
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specifically mirror them. 

 3.93 31 
Add specific citation for National Register of Historic Places 
consideration at 36CFR Part 60. 

Y 
Y 

Apply changes per comment. 

 3.92 10 Architectural and historic period  resources Y Y Apply changes per comment. 

3.18 
Archeology 

3-92 9 
Native American burial mounds is a cultural resource type, not 
a typical environment 

Y 
Y 

Apply changes per comment. 

 3-92 14 
“For the purposes of this document” should begin new 
paragraph on discussion of paleontology  

Y 
Y 

Apply changes per comment. 

3.18.0.1 3-92  
Need to include discussion of fossil management and 
protection as currently applied under Federal Land Policy and 
Management Act (FLPMA) 

Y 
Y 

Apply changes per comment. 

3.18 3-92 19, 20 Delete end sentence.  Line 15 covers fossils. AR (BH) Y Last sentence is unnecessary. Delete. 

3.18.0.1 3-92 22-24 
Expand to include listing of federal regulations/laws to 
resemble Section 3.18.0.2 description. 

AR (BH) 
Y 

Apply consistency edits per comment. 

3.18.03 3-93 22-30 

Sentence appears incomplete and for that reason does not 
make sense.  We suggest: Section 106 of the requires Federal 
agencies to take into account the effects of their undertakings 
on historic properties, and afford the another federal agency, 
the Advisory Council on Historic Preservation a reasonable 
opportunity to comment. I suggest deleting a reference to the 
Alabama Historical Commission.  The Advisory Council 
provides guidance documents under Working with Section 106 
on its web site: 
http://www.achp.gov/aboutachp.htmlhttp://www.achp.gov/work
106.html.   
 

DHR VA (EE) Y 

Revise reference, review comment and 
apply as applicable. 

 3-94 21 Insert “by” ----conducted “by” federal agencies Y Y Apply changes per comment. 

3.18.0.3 3-94 10-17 

This section is confusing.  I think the intent is to mention the 
participants in the Section 106 process, and yes, the State 
Historic Preservation Officer (SHPO) plays a big role.  
However, The important point to make is that Section 106 is 
not triggered by the presence of an historic property but by the 
involvement of a federal agency. Section 106 is the 
responsibility of the federal agency, not the SHPO (and in 
reading this section one might get that impression). It is very 
important to note a process of consultation, and not just 
consultation with the SHPO.  The consulting parties include 

DHR VA (EE) Y 

Provide clarification addressing this 
comment. 

http://www.achp.gov/aboutachp.html
http://www.achp.gov/aboutachp.html
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the SHPO, Indian tribes, local governments, and applicants for 
federal assistance, permits. licenses or other federal 
approvals.  Others with a demonstrated interest in the 
undertaking as well as the public must also be included.   
 
The role of the SHPO in this section should focus on Section 
106, rather than getting into CLGs, etc.  The SHPO’s role is to 
advise and assist the federal agency in meeting its 106 
responsibilities.    

3.18.0.3 3-94 18 

I think some words are missing from this sentence.  It is the 
responsibility of the agency official to make a reasonable and 
good faith effort to identify Indian tribes that should be 
consulted in the section 106 process. Consultation with an 
Indian tribe must recognize the government-to government 
relationship (not “undertaking” as appears in the draft) 
between the Federal Government and Indian tribes.  This is an 
affirmative responsibility and the word generally should be 
deleted.  The Advisory Council’s guidance entitled 
Consultation with Indian Tribes in the Section 106 Process: A 
Handbook (November 2008) provides a summary of the legal l 
requirements up to 2008 on pages 3-5. In addition there is the 
2009 Presidential memorandum regarding tribal consultation.  
And note that these requirements apply to all mining states 
and are not limited to those states with resident federally 
recognized tribes. Frequently historic properties of religious 
and cultural significance are located on ancestral, aboriginal, 
or ceded lands of Indian tribes and federal agencies need to 
should consider that when complying with the procedures in 
(36 CFR Part 800.2(c) (2)(ii)(D)).  It is a common 
misunderstanding is that tribal consultation is only required for 
undertakings on tribal lands, when, in fact, consultation is also 
required for undertakings that occur off tribal lands. Tribal 
consultation for projects off tribal lands is required because the 
NHPA does not restrict tribal consultation to tribal lands alone 
and those off tribal lands may be the ancestral homelands of 
an Indian tribe or tribes, and thus may contain historic 
properties of religious and cultural significance to them. 
Section 106 requires that agencies make a reasonable and 
good-faith effort to identify Indian tribes that may attach 
religious and cultural significance to historic properties that 

DHR VA (EE) 

Y 

Review reference, review comment and 
changes apply as applicable. 
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may be affected by the undertaking, even if tribes now are 
located a great distance away from such properties and 
undertakings. This is because many Indian tribes were 
removed from their homelands, while others traditionally 
moved from place to place. For this reason an Indian tribe may 
very well attach significance to historic properties located in an 
area where they may not have physically resided for many 
years. As an example from the east coast, the state of Virginia 
has at present no resident federally recognized tribes.  
Nevertheless there are 16 federally recognized tribes actively 
consulting on undertakings on what was once their ancestral 
lands in Virginia. Guidance of how to identify such tribes is 
given in the Advisory Council’s Handbook referenced above. 

  
   
 

3.18.5.2.2 3-112  

Montana – where is the prehistoric discussion?  Lewis and 
Clark are not the first white explorers.  The French are stated 
one paragraph down to be in North Dakota by 1738.  I’m sure 
they moved into Montana and mapped the headwaters.  They 
sold it to the Americans.  Lewis and Clark diaries talk of 
encountering French speaking Christianized tribes such as 
Flathead, Kootenai and Spokane in the western mountains.  
Lewis and Clark’s guide – Charbonneau – was a French 
Indian.  I guess the writers do not believe the French are white 
folk. 

 

Y 

Describe prehistoric relavence and 
strike ‘first white explorers”. 

3.18.2.2   
Where are individual site discussions?  If duplicative, 
reference them out 

 
Y Include a consistent format. Apply 

change per comment. 

3.18.5.1.2 3-110  

Paleontology discussion for Montana.  Where are the 
dinosaurs?  The state fossil is dinosaur.  There are numerous 
dinosaur museums.  Jack Horner and numerous other 
professionals have their offices in Montana.  Big topic across 
northern, central and eastern Montana where the coal fields 
are located. 

 

Y 

Dinosaur fossils are significant to 
Wyoming and Montana. Include this 
detail in Paleontology. 

3.18.5.1.4 3-110  

Wyoming –Where are the dinosaurs?  Dinosaur wars of 1900 
in Worland area of WY.  There are dinosaur museums in every 
part of WY. What about the fish fossil deposits at Fossil Butte 
National Monument just north of the Kemmerer Coal Field.  
Pretty scant discussions on fossils. 

 

Y 
Dinosaur fossils are significant to 
Wyoming and Montana. Include this 
detail in Paleontology. 
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 3.110 
All of 
section 

The discussion of the archeology of this area is sorely lacking.  
More archaeological inventory and data recovery associated 
with coal mining has been conducted in this region than any 
other perhaps with the exception of the Southwest.  The 
discussion should acknowledge this. 

 

Y 
Provide discussion of mining as a 
significant source of archaeological 
discovery. 

3.18.1.2 3-97  

There is no summary discussion of the archaeological 
evidence or cultural resource evidence found within the region.  
This is done in some regions, and not in others.  Consistency 
in write-ups needed. 

AR (BH) Y 
Review this comment and check for con 
sitency. 

3.18.4.2.1 3-110  
Where is the discussion for the state of Illinois – lots of well 
published archeology there. 

 
Y Include state discussion consistent with 

format. 

3.18.5.2.3 3-112  
North Dakota Is there a historical narrative?  What about 
prehistory? 

 
Y Include state discussion consistent with 

format. 

3.18.5.2.4 3-112  

Wyoming.  Where is either prehistory or history?  More 
archeological work has been conducted in the Powder River 
Basin of Wyoming and Montana than any other coal bearing 
region in the USA.  How about migration trails, westward 
migration.  Indian wars, etc.  German nobleman Verendrye 
made two expeditions of 200 wagons with supplies and 600 
retainers crossing Wyoming, Montana and up into Canada in 
the 1780s.  Guess the Germans aren’t white either. 

 

Y 

Include state discussion consistent with 
format. 

3.18.7.2 3-115  
There are no state discussions for the western Interior region 
on prehistory/history.  If discussed elsewhere, reference it out. 

 
Y Include state discussion consistent with 

format. 

   

I really get the feeling that the writers just got tuckered out 
when they got to the Great Plains-Rocky Mountain region and 
western Interior region.  It really shows in their lack of 
adherence to their format and the lack of research done even 
at the slightest cursory level. 

 

Y 

Verify format is consistent. 

3.18 3-92 3 

Historic and cultural resources are often used interchangeably.  
However, this sentence appears to make a distinction between 
“historic” and “archaeological” resources when in fact historic 
resources (or cultural ) resources is a broad category that 
includes archaeological sites, both historic and prehistoric.  
The term “cultural resources” is not defined in NEPA, or any 
other federal law.  It may be broadly interpreted to refer to 
culturally valued aspects historic properties, other culturally 
valued pieces of real property, cultural use of the biophysical 
environment, and such "intangible" sociocultural attributes as 
social cohesion, social institutions, lifeways, religious 
practices, and other cultural institutions(NPI Tools for CRM. 

DHR VA (EE) 

Y 

Review reference, review comment and 
changes apply as applicable. 
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http://www.npi.org/NEPA/whatare.html).  The term “historic 
property” does have a legal definition.  The regulations 
implementing Section 106 of the National Historic Preservation 
Act at 36 CFR Part 800.16(l)(1), define historic property as 
follows: Historic property means any prehistoric or historic 
district, site, building, structure, or object included in, or eligible 
for inclusion in, the National Register of Historic Places 
maintained by the Secretary of the Interior. This term includes 
artifacts, records, and remains that are related to and located 
within such properties. The term includes properties of 
traditional religious and cultural importance to an Indian tribe 
or Native Hawaiian organization and that meet the National 
Register criteria.  It would helpful to mention landscapes, both 
ethnographic and historical, including battlefields. 

 3.103 9  

In general there are numerous identified and potential TCP in 
the western region because of the large native American 
population and their deep religious and cultural history. 
 
See previous TCP discussions. Perhaps provide an 
example(s) of a known TCP such a New Echota in Georgia 
 
See previsions TCP discussions.  An example of a TCP in this 
region is Devil’s Tower, Wyoming 
 
Discussion needs to expand on detail of Section 106 
regulations 
 
Also needs to expand discussion of TCP as site type, adding 
that TCPs are more recognized in western states due to the 
presence of Indian Tribes and reservations -  Section 106 
requires consultation with the Tribes to specifically identify 
TCPs and sacred properties 
 

TCP 

Y 

Review reference, review comment and 
changes apply as applicable regarding 
TCP details. 

3.18.1.2 3-97 22-27 
No need for TCP discussion as it is already on 3-94 in Section 
106 discussion.  Do not need to repeat it in each regional 
introduction  

 
Y 

Edit content to reduce redundant 
duplication of material. 

3.18.1.2 3-97ff   

The summary statements on archaeology are really not 
helpful.  A more regional approach to prehistory would make 
more sense. We agree that discussing expected TCP 
resources in each state is not feasible.  (p. 3-105)   And yes, 

DHR VA (EE) 

Y 
Edit content to reduce redundant 
duplication of material. 

http://www.npi.org/NEPA/whatare.html
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historic archaeological resources reflect the state’s history.  
Does this meed to be repeated each time? 

3.18.03 3-94 22 
Very good to mention TCPs, but it would make more sense to 
include this with the earlier discussion of cultural resources in 
the introductory paragraph of 3.18, p. 2-92. 

DHR VA (EE) 
N 

This comment has been addressed. 

3.18.1.2 3-97 12-22 

The entire discussion on TCP’s should be moved 
to/incorporated with the TCP discussion under 3.18.0.3.  This 
is true for the other regions where the same discussion is 
inserted;    Colorado Plateau, Gulf Region, Illinois Basin, and 
Northern Rockies & Great Plains. 

AR (BH) 

N 

This comment has been addressed. 

 3-102 3 
Discussion of TCP as a site type is already done in 3.18.0.1 
No need to reiterate it verbatim here. 

 
N 

This comment has been addressed. 

 3.102 22 
May want to note Dinosaur National Monument as an 
important paleontological site with public interpretation.    

N 
N There is no mining in National 

Monuments. This information is not 
necessary. 

3.18 3-92 12 

Recommend adding to surrounding communities, including 
Native American communities. Moreover we suggest adding 
The remnants of historic mining activity may themselves be 
historic properties.  As stated in the National Register Bulletin 
42, Guidelines for Identifying, Evaluating, and Registering 
Historic Mining Properties The physical remains of mines may 
include standing buildings, structures, and other architectural 
remains; machinery; archeological remains; and landscape 
features such as mine waste rock dumps, mill tailings, water 
delivery systems, open pits, and roads. Archeological remains, 
which may be the most abundant, typically include prospects, 
privy pits, wells, cellar holes, building foundations and 
platforms, dugouts, domestic and industrial trash dumps, 
isolated artifacts, collapsed headframes, machine pads and 
platforms, depressions, roads, ditches, pathways, and 
bulldozer cuts.(National Register Bulletin 42. Guidelines for 
Identifying, Evaluating, and Registering Historic Mining 
Properties). 

DHR VA (EE) 

N 

This discussion is adequately described 
for the intent of this EIS. 

 3-94  Need New Heading – Federal Agency Regulations  N Editorial change is not necessary. 

 3-94 32 
BLM regulations should not be part of 3.18.03 discussion but 
put into new federal agency regulations 

 
N This section is under the title Federal 

Laws and Regulations. 

 3-94  
Agency regulations should include SMCRA/OSM regulations 
specifically noting that SMCRA requires that State Programs 
are to be no less effective than Federal rules and regulations 

 
N 

This comment has been addressed. 
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3.18.0.3 3-94 21 Add “by” –“conducted by federal agencies…” AR (BH) N This comment has been addressed. 

General 
Comment 

  Be consistent with writing of CFR cites. AR (BH) 
N 

This comment will be addressed. 

3.18.1.2.5 3-100 37-38 Expand the Tennessee “Architectural Resources” section. 
AR (BH) N This level of detail is not significant to 

the scope of this EIS. 

3.18.1.2.6 3-101 14-15 Expand the Virginia “Architectural Resources” section. 
AR (BH) N This level of detail is not significant to 

the scope of this EIS. 

   

General  Comment:  Regional discussions with general 
paleontology for each state is generally pretty good and 
consistent in format  There are some exceptions which will be 
discussed in order of occurrence 

 

N 

No change needed. 

   
General Comment:  Regional discussions on archeology is 
absent in some regions, very good synthesis in others.  
Format is inconsistent between regions. 

 
N 

No change needed. 

General 
Comment 

  
Descriptions of resources given to certain regions and states 
within regions are too variable.  Little information is given to 
some while others are very descriptive/informative.  

AR (BH) N 
This comment has been addressed. 

3.18.1.1.7 3-96 33-36 
Expand paleontology description to be consistent with other 
states within the Appalachian Basin. 

AR (BH) 
N 

This comment has been addressed. 

 
Note: The Incorporate (Yes/No) and Proposed Disposition columns will be completed by the originating office.  
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Chapter 4 1 

Environmental Consequences 2 

4.0 INTRODUCTION AND ANALYTICAL APPROACH 3 

4.0.1 Introduction 4 

This chapter of the DEIS discusses the potential environmental consequences of the alternatives 5 
considered in the DEIS through a systematic impact analysis process.  Section 1502.16 of the 6 
CEQ  regulations states that the environmental consequences portion of an EIS forms the 7 
scientific and analytic basis for the comparisons required under Section 1502.14 (“Alternatives 8 
including the proposed action”)( 40 CFR Part 1500, et seq.).  Therefore, this chapter describes 9 
the potential effects of the No Action, Proposed Action, and other action alternatives (as 10 
described in Chapter 2) on the existing environment (Chapter 3).  The potential effects of each 11 
alternative can be compared and contrasted by decision-makers and members of the public to 12 
understand the differences between alternatives being considered. 13 

As noted in Chapter 1, this DEIS is being conducted at the programmatic level.  A programmatic 14 
EIS is used to evaluate actions that encompass a large geographic scale or that constitute 15 
complex programs that cannot be evaluated at the specific project-level scale.  Therefore, 16 
potential effects of the alternatives cannot be projected at specific locations or to specific mining 17 
operations.  Because this federal rulemaking initiative would have national implications, the 18 
potential impacts of the proposed action and alternatives are described on a regional basis to 19 
identify regional differences.  The regional framework for analysis is described in Section 3.0.   20 

The impact analysis presented in this chapter must consider the rulemaking alternatives and 21 
elements representing those alternatives (see Chapter 2 for detailed descriptions of alternatives), 22 
resource areas, regions, and types of mining (surface versus underground).  The highest 23 
organizational level in this chapter is at the alternative level, followed by resource area. 24 

4.0.2 Approach to Impact Analysis 25 

As discussed in Chapter 2 of this DEIS, OSM is considering regulatory changes to 15 principal 26 
elements within the SMCRA regulatory framework.  OSM has determined that changes to four 27 
of these principal elements would not result in any identifiable environmental impact (the 28 
rationale is discussed further in Section 4.04), so the impact analysis considers the potential 29 
effects of 11 principal elements that represent the proposed rulemaking alternatives.  For 30 
purposes of collective analysis, OSM has identified five provisions or approaches for each 31 
principal element and assigned each to an alternative.  Because the decision-makers will focus on 32 
evaluating and comparing alternatives, or elements within those alternatives, Chapter 4 has been 33 
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organized primarily by alternative.  Brief summaries of the alternatives under consideration in 1 
this DEIS are provided below: 2 

• Alternative 1, the No Action Alternative, represents the current state of the SMCRA 3 
regulations pertaining to each of the 11 principal elements.  As such, if adopted, no 4 
changes would be made in the regulations, and the existing regulatory provisions would 5 
continue to apply.  Alternative 1 represents the baseline for comparison with other 6 
alternatives. 7 

• Alternative 2 is comprised of provisions or approaches that are considered the most 8 
protective of natural resources among the alternatives.  These provisions impose a 9 
substantially increased administrative and economic burden on the mining industry.   10 

• Alternative 3is comprised of provisions or approaches that are protective of natural 11 
resources but to a lesser degree when compared with those under Alternative 2.  12 
Alternative 3’s provisions place less of an administrative and economic burden on the 13 
mining industry as compared with Alternative 2.    14 

• Alternative 4 is comprised of provisions or approaches that are  protective of natural 15 
resources but to a lesser degree when compared with those under Alternatives 2 and 3.  16 
Alternative 4’s provisions place less of an administrative and economic burden on the 17 
mining industry as compared to Alternative 2 and 3.      18 

• Alternative 5 represents OSM’s Proposed Action.  The Proposed Action adopts 19 
provisions of Alternatives 2 and 3, including some with modifications that are unique to 20 
the Proposed Action.  Alternative 5 attempts to balance the protection of natural 21 
resources with imposing a reasonable administrative and economic burden on the coal 22 
mining industry. 23 

In keeping with the requirements of NEPA and the CEQ regulations, the alternatives under 24 
consideration in this DEIS represent a full range of reasonable alternatives to assess for potential 25 
impacts.    26 

4.0.3 Potential Effects of the Alternatives on Coal Production Levels and 27 

Environmental Parameters 28 

The initial effect that is projected to result from revised SMCRA rules is expressed in terms of 29 
effects on coal mining operations and associated coal production.  To assess potential effects on 30 
the coal mining industry, the DEIS team judged the following three elements to be the primary 31 
determinants of how (surface versus underground) and where (coal region) future coal mining 32 
would likely occur, given the potential regulatory changes within each alternative:   33 

• Stream definition 34 

• Activities in or near streams 35 
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• Mining through streams 1 

Using these three elements as a primary basis, we assessed future coal mining production 2 
opportunities to estimate future coal production by type, region, and alternative.  Baseline coal 3 
production data are represented in Alternative 1 and are based on U.S. Energy Information 4 
Administration data for 2008.  Estimated coal production shifts for Alternatives 2 through 5 have 5 
been compared with Alternative 1 to determine the coal production effects by mining type and 6 
region.  The assessment is based on the EIS team’s collective knowledge of and experience with 7 
coal mining in the United States.  More information on the coal production assessment 8 
methodology and results is provided Section 4.7 of this DEIS. 9 

Basic environmental parameters associated with coal mining were also assessed on a regional 10 
basis as part of the impact analysis methodology.  For example, data on stream lengths and 11 
acreages affected by coal mining in each region were used in coordination with regional 12 
production changes to estimate environmental impacts by mining types and regions.  The stream 13 
miles and acreages affected would generally be consistent with increases or decreases in regional 14 
coal production.  Impacts are presented in both quantitative and qualitative terms, based on the 15 
information available.  Impacts are also characterized in terms of magnitude, duration, and 16 
frequency to the extent possible.  The coal mining industry would adapt to any regulatory 17 
changes over time – it is assumed for this analysis that full implementation of any potential 18 
regulatory changes would occur over a 12- to 15-year period once those regulatory changes have 19 
been approved.  The projected timeframe for environmental impacts would be up to 15 years 20 
from the approval date, with the specific rate and location of any environmental impacts not 21 
known at this time. 22 

4.0.4 Resource Areas Eliminated from Detailed Impact Analysis 23 

Following a preliminary impact analysis, OSM determined that potential impacts to some 24 
resource areas would be negligible or would be essentially the same among all action 25 
alternatives.  The focus of this analysis is on those environmental consequences that are 26 
potentially significant.  This approach is consistent with the spirit and intent of NEPA and 27 
Section 1502.2(b) of the CEQ regulations: 28 

Impacts shall be discussed in proportion to their significance.  There shall be only 29 
brief discussion of other than significant issues.  As in a finding of no significant 30 
impact, there should be only enough discussion to show why more study is not 31 
warranted. 32 

Based on this guidance, the following resource areas have been eliminated from detailed impact 33 
analysis, with a summary of the rationale for each decision provided below: 34 

Geology and Seismology – Coal resources lie within and are a part of the local and regional 35 
geological structure; therefore, effects to the geological and other physical aspects of coal 36 
resources and mining are discussed within the Coal Resources and Mining sections of the impact 37 
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analysis.  No other geological issues are associated with the four action alternatives within the 1 
scope of this DEIS analysis.   2 

Soils – Because coal mining results in surface disturbance of land (e.g., clearing, digging, 3 
blasting, compaction), soils are directly affected by coal mining activities.  Additionally, indirect 4 
effects from erosion are of concern for coal mining.  Effects on soil resources are generally 5 
localized, but soil resources are a very important part of regional ecosystems and need protection 6 
from coal mining activities.  SMCRA requires that soil erosion and sedimentation be minimized 7 
and otherwise controlled to mitigate these effects to the maximum extent technologically 8 
feasible.  None of the action alternatives considered in this DEIS change the extensive soil 9 
protection objectives and required procedures within SMCRA, and the incremental effects on 10 
soil resources are considered negligible among the action alternatives on a programmatic scale. 11 

Air Quality, Meteorology, and Noise – Air quality (such as particulates) and noise effects 12 
associated with coal mining are primarily localized; that is, they occur in close proximity to the 13 
coal mining activity.  From a programmatic and national perspective, any localized air quality 14 
and noise effects from mining would parallel the potential regional coal production changes 15 
identified the Coal Resources and Mining sections of this DEIS.  For example, if coal production 16 
were to increase in one region, localized effects such as particulate emissions and noise would 17 
also increase as a whole within that region.  The locations of specific localized impact changes 18 
cannot be projected within the scope of this DEIS analysis.  The scope of the DEIS does not 19 
include assessment of potential effects from coal transportation or electricity generation, such as 20 
pollutants that contribute to acid rain or climate change issues.   Although methane is the major 21 
greenhouse gas concern associated with coal mining, there would be a negligible effect on 22 
current levels of methane emissions from any coal mining activities associated with any of the 23 
action alternatives at a programmatic level. 24 

Paleontological and Cultural Resources – Because coal mining activities result in surface 25 
disturbance of land, resources of paleontological and cultural origin are sometimes vulnerable to 26 
the mining activity.  An extensive legal and regulatory framework protects paleontological and 27 
cultural resources, and this DEIS assumes that the framework would continue to manage and 28 
control any adverse effects from coal mining on those resources.  Any localized effects on 29 
paleontological and cultural resources cannot be projected within the scope of this programmatic 30 
and national analysis. 31 

4.0.5 Resource Areas Included in Detailed Impact Analysis 32 

To facilitate discussion and to focus on potential effects from an interdisciplinary perspective, 33 
some resource topics have been grouped together within Chapter 4.  The remainder of Chapter 4 34 
includes impact analysis of the following resource area groups for each alternative: 35 

• Coal resources and mining 36 

• Geomorphology and topography 37 
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• Water resources 1 

• Biological resources 2 

• Land use, visual resources, and recreation 3 

• Socioeconomics, environmental justice, and utilities/infrastructure 4 

• Occupational and public health and safety 5 

The chapter also includes discussions of cumulative impacts and irreversible or irretrievable 6 
impacts on resources associated with the proposed action and alternatives. 7 

4.1 ALTERNATIVE 1 (NO ACTION ALTERNATIVE) 8 

4.1.1 Coal Resources and Mining 9 

Alternative 1 is the baseline case and is represented by 2008 coal production data.  As discussed 10 
in the 2008 Stream Buffer Zone EIS, implementation of Alternative 1 is expected to have only 11 
slight economic impacts and is therefore unlikely to shift coal production among regions.  Based 12 
on information from the EIA, coal production totaled 1,170 million short tons in 2008.  Regional 13 
productivity from both surface and underground mines under the baseline case for 2008 is shown 14 
in the Table 4.1.1-1. 15 

Table 4.1.1-1 Regional Coal Production (2008) 16 

Region 
Current Production (MMton/yr) 

Underground Surface Total 

Appalachian Basin 232.51  157.71  390.22  

Colorado Plateau 55.78  34.28  90.06  

Gulf Coast 0.00  45.77  45.77  

Illinois Basin 64.61  34.27  98.88  

Northern Rocky Mountains and Great 
Plains 

3.67  538.39  542.06  

Northwest  1.48  1.48  

Other Western Interior 0.44  1.50  1.94  

Total 357.01  813.39  1,170.40  

 17 

Based on data from the EIA and permit data from 2008-2010, associated acreage impacts in each 18 
coal producing region are projected as follows in acres per year (see Table 4.1.1-2). 19 
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Table 4.1.1-2 Projected Acreage Impacts by Region 1 

Region 
Associated Acreage (ac/yr) 

Underground Surface 

Appalachian Basin 11,319.40  21,801.16  

Colorado Plateau 1,264.30  2,954.82  

Gulf Coast 12.30  3,108.20  

Illinois Basin 2,245.80  5,344.69  

Northern Rocky Mountains and 
Great Plains 

427.33  5,435.24  

Northwest 125.00  38.44  

Other Western Interior 9.40  401.76  

Total 15,403.53  39,084.32  

 2 

Thus, under Alternative 1, production and associated acreage impacts are assumed to remain 3 
consistent with 2008 numbers and current trends in coal production.   4 

In addition, the in situ coal resources across all coal producing regions will not change under any 5 
of the Alternatives 2 through 5.  While these alternatives will not change the geological location 6 
of existing coal resources that have not yet been recovered, as described in subsequent sections, 7 
some alternatives could change whether or not those resources could be legally or economically 8 
recovered. 9 

4.1.2  Geomorphology and Topography  10 

4.1.2.1 Water Elements 11 

The water elements related to material damage and corrective action thresholds would not impact 12 
geomorphology and topography under Alternative #1 since “material damage to the hydrologic 13 
balance outside the permit area would remain undefined and no corrective action thresholds 14 
would exist.  Therefore, these elements would not affect topography or geomorphology. 15 

The remaining water elements under Alternative 1 (stream definition, mining through streams, 16 
and activities in or near streams) would generally not affect geomorphology or topography in any 17 
region.  Because production is not expected to shift significantly, either regionally or from 18 
surface to underground mining, under this Alternative, and since fill placement will continue to 19 
be permitted in all streams, current practices related to the restoration of AOC following mining 20 
are not expected to change under Alternative 1.  Because placement of excess spoil and coal 21 
mine waste in perennial and intermittent streams must be avoided to the extent possible, it is 22 
expected that, in combination with the fill minimization requirements described below, that less 23 
fill material will be placed in streams and that valley fills will be minimized.  However, because 24 
the states where most valley fills occur already have policies in place requiring fill minimization 25 
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for all steep slope operations, the Water Elements under Alternative 1 would not likely change 1 
current practices in these areas, since continued use of these policies is expected to occur.  In 2 
other areas, fill placement in streams would continue.  In conclusion, the water elements for 3 
Alternative 1 are not expected to have an impact on topography or geomorphology. 4 

4.1.2.2 Land Elements 5 

The land elements under Alternative 1 would change requirements related to surface 6 
configuration and fills by requiring the operator to demonstrate to the regulatory authority that 7 
the operation is designed to minimize, to the extent possible, the volume of excess spoil that the 8 
operation will generate, thus ensuring that the amount of spoil returned to the mined out area is 9 
maximized.  In addition, excess spoil footprints must be minimized, with no excess design 10 
capacity allowed.  Finally, placement of excess spoil and coal mine waste in perennial or 11 
intermittent streams must be avoided to the extent possible.  If avoidance is not possible, the 12 
applicant must identify and analyze a range of reasonable alternative designs and locations for 13 
the fill or waste structure and select the one with the least overall adverse impact on fish, 14 
wildlife, and related environmental values. 15 

These requirements are expected to benefit the environment by decreasing the size of valley fills 16 
and increasing the amount of spoil placed back on the mined out area or on old mine benches.  17 
By placing more material on the mined out area or on old mine benches, topography is expected 18 
to more closely resemble its original surface configuration.  In addition, a reduction in the size of 19 
valley fills would lead to preservation of the topography in the portion of the valley that would 20 
have formerly been filled by excess spoil that would, under Alternative 1, be backfilled.    21 

Although states in the Appalachian Basin, where the majority of excess spoil fills occur, 22 
currently have fill minimization policies, on the ground impacts of Alternative 1 are still 23 
expected to occur.  The fill minimization requirements in Alternative 1 are broader than some 24 
state policies.  For example, the Kentucky and West Virginia policies only apply to steep slope 25 
operations, and the West Virginia policy does not apply to contour mines.  In contrast, the fill 26 
minimization requirements in Alternative 1 would apply to all types of mining, thus having a 27 
broader impact in the Appalachian Basin than current policies.  Alternative 1 would also 28 
minimize excess spoil in states in and outside of the Appalachian Basin that do not have fill 29 
minimization policies.  30 

The fill minimization requirements under Alternative 1 are also expected to impact the 31 
geomorphic and topographic areas of slope stability, surface configuration, and drainage.  Since 32 
over 99 percent of valley fills occur in the Appalachian Basin region, the analysis below and 33 
associated studies are focused on that region. 34 

Although there is currently no strong empirical evidence indicating that excess spoil 35 
minimization will result in less stable excess spoil fills or backfill, Peter Michael and Michael 36 
Superfesky, both with OSM, identified several issues related to fill stability that may become 37 
more significant due to minimization requirements.  Michael and Superfesky, Excess Spoil 38 
Minimization and Fill Stability (Paper was presented at the 2007 National Meeting of the American 39 
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Society of Mining and Reclamation, Gillette, WY, 30 Years of SMCRA and Beyond June 2-7, 2007. R.I. 1 
Barnhisel (Ed.) Published by ASMR, 3134 Montavesta Rd., Lexington, KY 40502). 2 
 3 
Minimizing the size of fills in order to reduce environmental impacts can result in smaller fills 4 
placed in higher elevations where the slope of the valley bottom is steep, resulting in an increase 5 
in foundation slope. Two recent studies have shown that fill stability can be reduced where an 6 
increase in foundation slope occurs.  A stability study conducted as part of the 2003 MTM/VF 7 
EIS studied a valley fill in West Virginia to determine the significance of steeper foundation 8 
slopes.   The study found that by increasing the foundation slope by moving the toe of the fill to 9 
exceedingly higher elevations up-valley while maintaining the profile of the fill face at 50-ft. 10 
vertical distances and 2:1 slopes between terraces, the SF dipped below 1.5 where the toe-11 
foundation slope reached 25 and 27 percent (14 and 15 degrees).  (U.S. DOI, OSM, “Long Term 12 
Stability of Valley Fills Final Report (March 2002))  In addition, Michael and Superfesky 13 
analyzed empirical data from mining permits and determined that while the average foundation 14 
slope of all fills in the studied database was about 10 percent, the average foundation slope of the 15 
20 failed fills was approximately 16 percent.  Furthermore, six of the 20 failed fills had slopes 16 
greater than 20 percent, while 12 had toe slopes above the database average.  Thus, absent 17 
mitigating factors, an increase in foundation slope can potentially impact long term slope 18 
stability.  Michael and Superfesky, Excess Spoil Minimization and Fill Stability. 19 

Mitigating factors can compensate for instability that could result from an increase in foundation 20 
slope.  Excess spoil minimization can serve to increase stability by increasing foundation shear 21 
strength.  As elevations increase in hollows in steep-slope Appalachia, soil depth tends to 22 
decrease, meaning that minimized excess spoil fills will be constructed on soils that are 23 
shallower than those of un-minimized fills.  While the limited amount of data on valley fill 24 
stability indicates that smaller fills founded on thinner soil layers does not completely 25 
compensate for the effect of steeper foundation slopes, shallower soils should generally add 26 
stability to minimized excess spoil fills.1 (Michael and Superfesky) 27 

Excess spoil minimization may also affect seepage rates in valley fills.  First, because minimized 28 
fills will be constructed in higher elevations, smaller drainage areas will occur, resulting in lower 29 
amounts of runoff and seepage and less pore-water discharge through the fill mass when 30 
compared with un-minimized fills.  Michael and Superfesky, Excess Spoil Minimization and Fill 31 
Stability.  However, data from the OSM stability study (OSM 2002) indicates that a reduction of 32 
drainage in minimized valley fills does not completely remedy the effects of relatively steep 33 
foundation slopes.   34 

Secondly, in cases where excess spoil minimization results in contiguity between backfills and 35 
valley fills, drainage beginning upslope cannot always be prevented from entering the fill mass, 36 
as it can be where the fill is located downslope from the mined bench or mountaintop pavement.  37 
Thus, in these cases, subsurface flows in backfills can enter valley fills unnoticed, and without 38 

                                                 
1 Michael and Superfesky note that deep soils can occur at higher elevations where weak rock types such as shale 
and claystone are exposed.  In addition, in cases of major fill instability caused by weak foundations, soil thickness 
may not be an important factor.  Excess Spoil Minimization and Fill Stability 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-9 

successful subsurface conveyance arrangements that are continuous with valley fill underdrains, 1 
can raise pore pressures and jeopardize stability in excess spoil fills if left unchecked.  (Michael 2 
and Superfesky) 3 

Excess spoil minimization and the resulting increase in foundation slope may also increase the 4 
importance of existing regulations designed to prevent erosion, sedimentation, and flooding, 5 
especially as applied to durable rock fills.  Because fill minimization can increase the risk of 6 
slope instability, as described above, surface drainage control and contemporaneous reclamation 7 
will become more critical.  Federal regulations currently require effective drainage control of 8 
surface water runoff from areas adjacent to and above the fill and that reclamation activities 9 
occur as contemporaneously as practicable with mining operations.  (30 CFR 816.71, 816.100)  10 
However, in the case of durable rock fills, which are constructed by end dumping of the excess 11 
spoil, fill placement is completed before final surface drains are constructed.  In some cases, such 12 
as several recent occurrences in West Virginia described by Michael and Superfesky, temporary 13 
surface drainage structures have been inadequate in terms of handling high intensity rainfall, 14 
resulting in erosion, wash-out sedimentation, and localized flooding.  In addition, prolonged 15 
surface exposure can result in weathering of “durable” fill material, which can cause zones of 16 
weakness in the fill. 17 

In conclusion, existing regulations contain provisions designed to ensure fill stability.  18 
Enforcement of these regulations and appropriate foundation preparation, underdrain 19 
construction, surface drainage control, and contemporaneous reclamation will be essential in 20 
order to ensure fill stability as fills and excess spoil are minimized.  However, as described 21 
above, since the states where the majority of valley fills occur already have policies in place that 22 
provide for fill minimization in steep slope areas, Alternative 1 would not likely have any 23 
additional effects on stability in the steep slope areas of Central Appalachia because these 24 
policies are expected to continue. 25 

Alternative 1 does not propose changes the previous regulations related to AOC variances.  26 
Therefore, regulations allowing for AOC variances under Alternative 1 would not change from 27 
current practices and would therefore, have no effect on topography or geomorphology. 28 

4.1.2.3 Other Elements 29 

The Other Elements (baseline data collection, monitoring, fish and wildlife protection and 30 
enhancement, and revegetation and topsoil management) will not have an effect on 31 
geomorphology or topography under any alternative and are thus not discussed in detail in any 32 
section related to these resource areas.   33 

It is recognized that revegetation would affect topography in terms of the fact that vegetation 34 
patterns are based on topography and runoff patterns and revegetation in contradiction to these 35 
patterns can change geomorphology over time and impact erosion, soil stability, and soil 36 
moisture.  These effects and other impacts related to revegetation will be discussed in other 37 
sections of this document related to soil and water resources, since they are more relevant to 38 
those sections. 39 
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4.1.3 Water Resource Areas 1 

4.1.3.1 Water Elements 2 

4.1.3.1.1 Physical Impacts 3 

4.1.3.1.1.1 Water Resource Planning 4 

Water supply resources may be affected a very small amount by change in coal production.  Coal 5 
production may require 10–100 gallons of water per ton of coal mined for coal cutting and dust 6 
suppression, and tailings and drainage may affect surface and ground water (DOE, 2006).  Under 7 
Alternative 1 (No Action), water use related to coal production would remain largely the same or 8 
increase slightly in each region, if coal production increases.  As of 2005, mining-related water 9 
use constituted less than 1% of total water use in each region (USGS, 2005).  Mining-related 10 
surface water withdrawals constitute less than 0.001% of total surface water withdrawals within 11 
each region, and mining-related groundwater withdrawals constitute between <0.001% and 2.3% 12 
of total groundwater withdrawals within each region.  Because coal-related water use constitutes 13 
a small proportion of total regional water use, it is likely that any water use impacts associated 14 
with coal production under Alternative 1 would be limited to local impacts.  Local impacts will 15 
be dependent on local water supply use, availability, and resources.  Under this alternative, water 16 
availability may be adversely affected by allowing in-stream mining, which could adversely 17 
affect flows and surface water availability, particularly in regions dependent on surface water as 18 
a water supply source.  19 

Table 4.1.3-1 Summary of Water Use (2005) 20 

Region 
Total 

Withdrawals 
(MGD)1 

GW 
Withdrawals 

(%) 

SW 
Withdrawals 

(%) 

Mining 
Proportion 

of Total (%) 

Mining 
Proportion 
of GW (%) 

Mining 
Proportion 
of SW (%) 

Appalachian Basin 27,512 9 91 0.6 <0.001 <0.001 

Colorado Plateau 9,949 17 83 0.2 1.1 <0.001 

Gulf Coast 34,504 41 59 0.3 0.3 <0.001 

Illinois Basin 17,530 6 94 0.6 2.0 <0.001 

Northern Rocky 
Mountains and 
Great Plains 

18,128 6 94 0.4 <0.001 <0.001 

Northwest 14,956 31 69 0.4 0.7 <0.001 

Other Western 
Interior 

5,264 8 92 0.4 2.3 <0.001 

Source: USGS Estimated Water Use in the United States, 2005.  
1 Represents average daily withdrawals. 

 21 
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Drinking water quality impacts under Alternative 1 may remain the same or increase, if coal 1 
production increases in areas critical to water supply.  The quality of the local water supply may 2 
be affected if the surface or ground water resources affected are used for water supply purposes.  3 
The regional quality of the water supply is measured by Safe Drinking Water Act (SDWA) 4 
violations and National Pollutant Discharge Elimination System (NPDES) permit violations.  5 
Under Alternative 1, regional water quality, as a measure of NPDES permit violations and 6 
SDWA violations, will likely remain the same or even degrade. 7 

4.1.3.1.1.2 Surface Water Hydrology 8 

Nationally, over 70% of all coal mining is conducted through surface operations with the 9 
predominate regions being the Northern Rocky Mountains and Great Plains and the Appalachian 10 
Basin each of which accounts for approximately 66% and 19% of all U.S. surface mining, 11 
respectively.  Surface Water, Land and Other Elements impacts are directly attributable to the 12 
percentage of surface mining and are highly correlated to region.  The Water Elements of Stream 13 
Definition, Material Damage Definition, Activities In or Near Streams, Mining through Streams 14 
and Corrective Action Thresholds are all directly influenced by shifts in regional coal production 15 
and regional attributes.  For example, normalizing for approximate coal BTU levels, 16 
approximately 15 acres are affected by surface mining operations in the Northern Rocky 17 
Mountains and Great Plains per 1 million tons (MMton) of coal produced, whereas 18 
approximately 140 acres are affected by such operations in the Appalachian Basin per 1 MMton 19 
of coal produced.  Thus, the potential for adverse hydrologic impacts is possibly reflected in 20 
disturbed acres per MMton of coal produced.  For the Illinois Basin and Colorado Plateau, which 21 
each represent approximately 8% of the total surface mining, the disturbance of 170 acres and 90 22 
acres per 1 MMtons is required, respectively.  Thus, surface mining coal production 23 
redistribution between and among regions will affect substantially more or less acreage and 24 
associated hydrologic impacts, depending on the region to the production shifts.  The regional 25 
hydrologic impacts cannot be directly related just to acreage changes because of the effects of 26 
differences in mining and reclamation methods; overburden-to-coal ratios; regional landscape, 27 
precipitation, and evapotranspiration; etc.  Such acreage changes, however, are indicative of 28 
potential hydrologic impacts. 29 

Hydrologic Impacts 30 

Hydrologic and associated water quality impacts should be considered during active mining and 31 
during the bonding and postbonding timeframes.  Consideration should also be given to potential 32 
impacts associated with the watershed scale, be it highly localized in a small watershed near the 33 
mining operation or further down-gradient at HUC-14, HUC-12, HUC-10, and HUC-8 levels.  It 34 
is expected that as the size of the watershed of focus increases, hydrologic impacts will be 35 
dampened out or attenuated, thereby reducing the influence of mining operations.  The size 36 
(area) of the mining operation and the total amount of mining that has occurred or is expected to 37 
occur in a watershed are also important considerations in evaluating hydrologic impacts.  The 38 
percentage of active mining compared to area extent of reclamation and the accomplishment of 39 
contemporaneous reclamation all influence potential hydrologic impacts.  Additionally, the type 40 
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or method of reclamation will significantly influence such hydrologic parameters as peak flow, 1 
runoff volume, and seasonal water balance; all of which in turn affect stream function and water 2 
quality.   3 

Assuming continuation of current trends in regional coal production, under Alternative 1 (No 4 
Action) hydrologic impacts are expected to decrease in the Appalachian Basin and increase in 5 
the Northern Rocky Mountains and Great Plains and the Illinois Basin.  For every MMton of 6 
coal production that is shifted to the Northern Rocky Mountains and Great Plains from the 7 
Appalachian Basin, there is an expected increase in land disturbance of 15 acres in the Northern 8 
Rocky Mountains and Great Plains and a decrease in disturbance of 140 acres in the Appalachian 9 
Basin.  Regional hydrologic impacts may correspond somewhat proportionally to such land use 10 
adjustments.  A transfer in coal production of 1 MMton from surface mining in the Appalachian 11 
Basin to surface mining in the Illinois Basin would result in a decrease in land disturbance of 140 12 
acres in the Appalachian Basin and an increase in disturbance of 170 acres in the Illinois Basin.  13 
Hydrologic impacts are expected to remain nearly the same under Alternative 1, except for the 14 
changes in coal production anticipated and delineated above.  Impacts are expected to be highly 15 
localized and dampened out as watershed size increases.   16 

For the Appalachian Basin, with further adoption of the Forest Reclamation Approach (FRA) 17 
(see Sections 4.2.3.3.1.1, 4.3.3.3.1.1 and 4.5.3.3.1.1) higher peak flows that were previously 18 
associated with traditional compaction and revegetation during the reclamation timeframe, 19 
compared to pre-mining conditions, are expected to decrease relatively quickly after the FRA has 20 
been completed.  Further reductions in peak flow and runoff volume are expected post-bonding 21 
due to growth of forest and corresponding establishment of soil structure, with increases in 22 
infiltration and higher evapotranspiration rates.  Additionally, with the adoption of the recently 23 
established Fill Placement Optimization Process (FPOP), in portions of the Appalachian Basin, 24 
the area that is affected by fill placement in a stream is expected to be decreased compared to 25 
traditional fill establishment procedures.  Obviously, having no fill in a stream and adjacent 26 
watershed decreases hydrologic impacts.  Initial assessment of the FPOP showed approximately 27 
a 30% reduction in valley fills. 28 

In the Colorado Plateau, especially the southern sections of New Mexico and Arizona, 29 
implementation of reclamation procedures that use geomorphic landscape and stream design and 30 
establishment of native plants within a rough, rocky surface configuration may reduce peak flow 31 
and runoff volume while enhancing seasonal flows compared to long uniform slopes, terraces, 32 
and rock riprap drainages.  The use of near-source best management practices (BMPs) in the 33 
Northern Rocky Mountains and Great Plains and the Colorado Plateau, in lieu of traditional 34 
sediment pond designs, prior to coal extraction and concurrent with reclamation may increase 35 
peak flow and establishment of a hydrograph similar to pre-mining land use conditions. 36 

In many regions, regulations of active mining require that the peak flow estimated for pre-mining 37 
land use conditions not be exceeded or not be exceeded by more than 10% for the 10-year, 24-38 
hour design storm.  Such state and/or regional regulations reduce hydrologic impacts associated 39 
with peak flow from disturbed areas.  Other mining operations, predominantly in the Colorado 40 
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Plateau, design sediment ponds to contain the entire 10-year, 24-hour design storm, whereupon 1 
the stored water is infiltrated, evaporated, or used for fugitive dust control and associated water 2 
uses.  In these situations, the hydrologic balance for localized areas may be changed. 3 

Underground mining accounts for approximately 30% of all coal mining.  The majority of 4 
underground mining, approximately 65%, occurs in the Appalachian Basin, with approximately 5 
18% and 15% occurring in the Illinois Basin and Colorado Plateau, respectively.  To the extent 6 
that the shift in mining from the Appalachian Basin to either the Illinois Basin or the Colorado 7 
Plateau is a transition from surface mining to underground mining, there may be an expected 8 
decrease in hydrologic impacts in the Appalachian Basin associated with an approximate 9 
reduction of 15 acres per MMton.  The associated increase in potential impacts to either the 10 
Illinois Basin or the Colorado Plateau may result in hydrologic impacts related to an increase of 11 
35 acres and 23 acres of underground mining, respectively.  If the shift is related strictly to a 12 
transfer of underground mining between regions, then for each MMton of coal production 13 
shifted, there would be a decrease of about 50 acres in the Appalachian Basin and an increase of 14 
35 acres or 23 acres in either the Illinois Basin or the Colorado Plateau, respectively. 15 

A shift in Appalachian Basin surface mining to surface mining in the Illinois Basin region would 16 
be expected to increase surface-related hydrology impacts from 140 acres per MMton to 170 17 
acres per MMton.  For a shift from Appalachian Basin surface production to the Colorado 18 
Plateau, a decrease in surface disturbance of approximately 50 acres per MMton would be 19 
expected. 20 

The hydrologic impact with a regional shift from an Appalachian Basin surface mining operation 21 
to an Illinois Basin underground mining operation may reduce peak flow and runoff volume in 22 
the Appalachian Basin and may have a groundwater impact in the transitional region that 23 
increases in underground mining.  Impacts would be expected to be highly localized. 24 

Stream Length Impacts 25 

Similar to hydrologic impacts, regional stream impacts will follow the shift in the coal 26 
production trend line from the Appalachian Basin to the Northern Rocky Mountains and Great 27 
Plains and the Illinois Basin.  Nationwide, the length of affected stream may decrease due to the 28 
current shift in coal production within these coal regions.  Again, similar to the analysis 29 
previously discussed, length of stream affected is related to regional coal resources and mining 30 
operations.  For example, normalizing for approximate coal BTU levels, approximately 0.03 31 
miles of stream are affected by surface mining operations in the Northern Rocky Mountains and 32 
Great Plains per 1 MMton of coal, whereas approximately 0.18 miles of streams are affected by 33 
such operations in the Appalachian Basin per 1 MMton of coal.  Thus, a six-fold decrease in 34 
affected stream length may be associated with a shift of 1 MMton of coal production from the 35 
Appalachian Basin to the Northern Rocky Mountains and Great Plains.  To further place such 36 
potential stream impacts into perspective for the Illinois Basin and Colorado Plateau, 0.16 and 37 
0.09 miles of stream are affected per 1 MMton of regional coal production, respectively.  If coal 38 
production increases at an annual rate of 1%, then, depending upon regional coal demands, 39 
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stream impact under current Alternative 1 stream and material damage regulations may be 1 
expected to increase. 2 

With the adoption of the recently established FPOP, in portions of the Appalachian Basin, stream 3 
impacts may be reduced.  For example, a review of five permits that used FPOP resulted in a 4 
decrease of approximately 45±% in the length of stream, compared to traditional fill 5 
establishment procedures that would have otherwise inundated streams with excess spoil.  6 
Depending on the size of the valley fill, stream length is expected to range in the 1,000s of feet.  7 
It should be stated that the FPOP is a very recent protocol (see Alternative 4, Section 8 
4.4.3.2.1.2). 9 

A shift in Appalachian surface mining to underground mining in either the Illinois Basin or 10 
Colorado Plateau may decrease stream impacts in the Appalachian Basin by approximately 0.18 11 
miles per MMton.   12 

Table 4.1.3-2 presents the predicted stream loss by region for each of the alternatives studied 13 
under this DEIS. 14 

Table 4.1.3-2 Predicted Regional Stream Impacts (mi/yr) by Alternative 15 
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42.64 1.04 1.72 6.14 1.23 - 0.25 53.03 
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19.62 0.43 0.09 2.49 0.17 - 0.01 22.80 

Other 
1.43 0.21 0.03 0.39 0.09 - 0.00 2.16 

Total 
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Intermittent 
18.63 6.53 0.47 6.41 10.01 - - 42.04 
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Perennial 
31.59 1.06 0.23 5.37 1.41 - - 39.65 

Other 
2.30 0.53 0.09 0.84 0.75 – – 4.51 

Total 
52.52 8.12 0.79 12.62 12.16 0.03 – 86.23 

A
lt

er
n

a
ti

v
e 

4
 Intermittent 

23.49 6.16 3.56 7.19 9.15 – 0.61 50.15 

Perennial 
39.84 1.00 1.70 6.02 1.29 – 0.25 50.10 

Other 
2.90 0.50 0.67 0.95 0.68 – 0.04 5.74 

Total 
66.22 7.66 5.94 14.16 11.12 0.04 0.90 106.04 

A
lt
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n

a
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v
e 

5
 Intermittent 

20.10 6.23 2.64 6.56 10.03 – – 45.57 

Perennial 
34.10 1.01 1.26 5.50 1.43 – – 43.28 

Other 
2.48 0.51 0.50 0.86 0.75 – – 5.10 

Total 
56.68 7.75 4.41 12.93 12.19 0.03 – 93.98 

 1 

4.1.3.1.1.3 Groundwater Hydrology 2 

Groundwater aquifers can be affected by both surface and underground mining methods.  Coal 3 
seams serve as aquifers in many coal resource regions.  Surface mining affects groundwater 4 
levels by removing these coal seam aquifers and any other aquifers located in the overburden 5 
above the coal seams.  Overburden aquifers adjacent to coal seams can also be dewatered by the 6 
process of drainage from the aquifer into the open mine pit or seepage into the unconsolidated 7 
spoil backfills.  Coal mining by itself is not a major user of surface or ground water in its 8 
operations; however, the depletion of available water supplies for other uses as a result of the 9 
mining activities can be significant.   10 

Underground mining affects groundwater levels primarily through blasting activity and 11 
subsidence.  Blasting breaks up the impermeable layers of rock material above the coal seam, 12 
thus providing additional flow paths and resulting in dewatering of the aquifer located above the 13 
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coal seam into the underground mine voids.  Likewise, subsidence can create similar fracturing 1 
of the impermeable rock layers above the mining cavity and result in dewatering of the aquifer. 2 
Theoretically, over a period of time and after the completion of mining and the proper sealing of 3 
the mine openings has occurred, groundwater levels often return to a state of equilibrium.   4 

Longwall mining techniques can have more pronounced effects on groundwater hydraulics than 5 
the older room-and-pillar method of underground mining.  Booth (1985) provides the following 6 
conclusion:  7 

Much of the ground-water impact of deep underground coal mining is dependent 8 
on and explicable by the hydraulic property changes resulting from mine-induced 9 
stresses.  The impact of a single supported heading is local but intense.  It 10 
comprises a large pressure drop and rapid dewatering in the increased 11 
permeability zone in the seam and immediate roof within the pressure arch, but a 12 
minor effect on main-roof strata above this.  An uncollapsed network of such 13 
headings forms an underdrain which may locally affect lower aquifers 14 
considerably but whose effects on the shallow system are slight and diffuse.  In 15 
contrast, the strata deformation and hydraulic impact of longwall mining are 16 
widespread and considerable.  Lower aquifers connected to the working areas 17 
through fracturing are intensely affected and provide much of the inflow to the 18 
mine.  Any hydraulic connections between the mine and shallow aquifers 19 
probably lie in tensile zones above the working areas and at the leading edge of 20 
the subsidence profile, but such connection is not a prerequisite to mine-related 21 
impacts.  Whereas the hydrological impact of supported headings is due to the 22 
drainage to the mine, that of longwall mines is also due to independent aquifer 23 
response.  Subsidence-induced permeability increases in shallow aquifers can 24 
cause increased throughput and (accentuated by storativity increases) lowered 25 
water levels in recharge zones regardless of mine drainage.  Later compression 26 
and settlement cause partial reductions in permeability and storativity and partial 27 
recoveries in water levels. 28 

Water supply wells that are dug or drilled into the fracture zone created by blasting or subsidence 29 
are subject to dewatering, a drop in water level, or a significant change in recharge capacity.   30 

Mining impacts on groundwater resources are usually focused on the negative aspects; however, 31 
reclaimed mined sites can also provide some positive benefits.  Mine spoils are more permeable 32 
than the ground from which they were excavated, even after reclamation.  This increased 33 
permeability results in higher rates of infiltration and groundwater recharge, thus reducing 34 
surface runoff and flooding potential.  The mine spoils, particularly valley fills, tend to act like a 35 
large sponge, holding the water for longer durations and slowly releasing discharge to springs 36 
and providing a higher base flow to receiving streams.  Additionally, underground mines that 37 
over a period of time have filled with groundwater are used as a primary public water supply 38 
source for many communities. 39 
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Aquifer recharge varies region by region according to geologic and hydrologic conditions 1 
particular to an area.  Recharge principals are discussed extensively throughout the 1990 2 
National Academy Press document titled “Surface Coal Mining Effects on Ground Water 3 
Recharge”.  Some applicable information extracted from that document follows: 4 

The common features of the three surface mining methods (contour, mountaintop, 5 
and area mining) that can influence recharge of ground water in the reclaimed 6 
landscape are: 7 

1. Initial vegetation removal (eliminates transpiration); 8 

2. Blasting (increases volume of overburden, fracturing of adjacent and 9 

underlying bed rock); 10 

3. Mine floor compaction (reduces recharge to lower aquifers); 11 

4. Disruption of aquifer(s) (dewatering, destruction of storage zone); 12 

5. Water storage in spoil (greater porosity, extra fill areas); 13 

6. Surface compaction (greater surface runoff); 14 

7. Unfavorable reclaimed soil (poor water storage in root zone); and 15 

8. Change in vegetation type (change in rooting depth and growing season).”  16 
 17 

Recharge depends on the availability of water for recharge, the physical 18 
characteristics of the soil and rock material the water must pass through, and the 19 
ability of the ground water reservoir to accept the recharge water.  Any of these 20 
three major factors may be limiting and thus define the actual recharge.  21 

Fracture zones and solution channels through rock material may increase recharge 22 
if they reach the surface or are otherwise located so that they come in contact with 23 
water at atmospheric pressure or greater.  In such cases they may act as localized 24 
sinks and rapidly transmit water to the ground water reservoir.  Most fractures 25 
tend to terminate at depths of about 30 meters (Bouwer, 1978).  Thus the lower 26 
parts of the fractures often are filled with water, and the rock becomes, in a sense, 27 
an aquifer.”  28 

Flow systems in fracture zones are very difficult to quantify.  The controlling 29 
factors are the extent, size, distribution and degree of interconnection of the 30 
fractures.  A highly fractured material may allow rapid transmission of water and 31 
thus promote recharge of ground water.  If fractures are not interconnected, they 32 
cannot serve as conduits for water movement.  Slightly fractured systems are thus 33 
not likely to allow significant movement of water, whereas highly fractured 34 
systems may serve as major conduits.”  35 

Most coal regions are coincident with regions containing fractured carboniferous 36 
formations and associated consolidated rock aquifers.  Mining of coal affects the 37 
hydrogeology of a site and to varying degrees the surrounding area.  The 38 
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magnitude of change depends on the initial geologic and hydrologic conditions, 1 
including the natural recharge areas, recharge mechanisms and rates, and the 2 
methods of mining and reclamation.  3 

Most recharge in eastern coal basins occurs during the winter and the spring into a 4 
natural fracture system within the outer rock zones of mountains.  These recharge 5 
zones have formed as a result of stress-relief fracturing during landscape erosion 6 
(Wyrick and Borchers, 1981).  Mining operations destroy some of the natural 7 
fracture system, and during the winter period mining can significantly reduce 8 
recharge through surface compaction effects caused by mining equipment.  9 

In western coal basins, “Recharge to the upper aquifers in the landscape takes 10 
place largely during the snowmelt period.  Rainfall during winter and early spring 11 
can also be effective in recharging the upper aquifers in the landscape. 12 

Mine site operations may have little effect on the recharge of deep aquifers since 13 
in many cases the recharge occurs in permeable upland areas remote from the 14 
mine site.  These permeable areas are formed in the approximate location of an 15 
outcrop of a former coal seam.  16 

Table 4.1.3-3 outlines regional differences in mining impacts on groundwater.  This information 17 
was extracted mostly from the 1981 National Academy Press document “Coal Mining and 18 
Ground Water Resources in the United States” and was used as a basis for the evaluation and 19 
level of impacts that the proposed alternatives would have on groundwater in each of the coal 20 
resource regions.  Table 4.1.3-3 also lists the fresh groundwater usage for the coal-producing 21 
counties that fall within the respective coal-producing region of each coal-producing state. 22 

Table 4.1.3-3 General Description of Regional Impacts of Mining on Groundwater 23 

Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

A
p

p
a

la
ch

ia
n

 B
a

si
n

 

AL 50.78 Northern Appalachia – Dewatering of near-surface 
aquifers overlying underground mines can be 
significant.  As the depth of aquifers increases, the 
likelihood of adverse effects on water wells decreases.  
Where mining has resulted in wells being dewatered, 
water often returns to the wells in a greater quantity after 
a period of 1 to 6 months, although the water is often of 
poorer quality.  The abandonment of some underground 
mines and the reestablishment of the groundwater 
regime have sometimes improved water quality to the 

KY 12.05 

MD 4.74 

OH 143.67 

PA 169.31 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

TN 3.39 
extent that ground water can be withdrawn from the 
mine for municipal water supplies.  Owing to the low 
permeability of many of the rocks in the region, surface 
mining has increased infiltration and decreased runoff, 
resulting in an increase quantity of ground water in 
storage for future use. 
Central Appalachia – Air shafts and underground 
mines can serve as large ground water drains.  A study 
in West Virginia indicated that wells become dry when 
less than 250 ft of overburden exists between the bottom 
of a well and an underground mine.  Air shafts 
constructed without pre-grouting drain large quantities 
of ground water, and studies have found that in many 
cases, wells less than 75 ft deep within a mile of such a 
shaft have dried up within a few months. 
Southern Appalachia – Plateau and Warrior coal fields 
– In general, the combination of an alkaline groundwater 
regime and the physical retention capacity of the clays 
ensures, to some extent, the protection of the 
groundwater resources from heavy metal contamination.  
In the Cahaba and Coosa coal fields, the steeply dipping 
coal-bearing strata plan an important role in the effect of 
a coal mine on the groundwater regime.  A short-term 
effect of the mining operations on the water resources in 
the coal fields results from mine drainages that are 
pumped to surface water supplies.  Because many of the 
mines are located in steeply dipping strata, they must be 
dewatered during the active mining phase.  In these 
areas, the long-term effect of mining on water resources 
should decrease with time. 

VA 6.72 

WV 64.62 

C
o

lo
ra

d
o

 P
la

te
a

u
 AZ 58.57 For planned surface mining in Utah, it was concluded 

that the effect of mining on the near-surface 
groundwater system and Navajo sandstone aquifer 
would be localized and would not have a significant 
impact on the Colorado River system. 
Colorado and Utah underground mining- Basin-wide 
effects of underground mining on ground or surface 
water quality is generally negligible despite localized 

CO 17.77 

NM 15.92 

UT 28.37 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

problems.  In most areas, where underground mining 
occurs beneath thick overburden, groundwater in 
affected aquifers is not used.  So long as major aquifers 
are not substantially influenced by mining operations, 
impacts should be localized and major impacts beyond 
the immediate vicinity of the mine are unlikely. 
New Mexico and Arizona – Coal is surface mined from 
cretaceous formations that contain zones of perched 
groundwater.  Alluvial material forms a near-surface 
aquifer that, when saturated, is usually the sole source of 
domestic water supply in the area.  Sandstones 
underlying the coal are utilized for municipal and 
industrial water supplies.  Post mining, where water has 
resaturated portions of the spoil, the water is a sodium-
sulfate type with a total dissolved-solids content of well 
over 1,000 mg/L. 

G
u

lf
 C

o
a
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LA 5.28 

Owing to existing physical and environmental 
conditions, surface mining of lignite in the region will 
have only limited and short-term effects on the 
hydrologic balance and groundwater quality at most 
mine sites.  However, in areas where the overburden is 
predominantly sand and where rainfall exceeds 
evaporation, the risk of groundwater contamination is 
greater.  Because most commercial lignite deposits 
occur in fine-grained geologic sequences, the movement 
of groundwater through most reclaimed mine spoils will 
be minimal.  The migration of groundwater with 
elevated total dissolved solid concentrations will also be 
limited. 

MS 5.36 

TX 93.59 

Il
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n
o
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IL 54.15 
There are two major sources of poor quality recharge to 
ground water systems resulting from coal mining 
operations: (1) surface mine spoil, and (2) coal-
processing wastes, primarily slurry and gob.  Water 
quality degradation related to waste disposal results 
from downward movement of precipitation infiltrating 
gob piles. At a gob pile, most of the accumulated water 
in the recharge mound will dissipate by seepage around 
the edges of the pile at its contact with the low-

IN 63.77 

KY 27.56 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

permeability sediments.  Some leakage to the water table 
will occur, primarily at slurry lagoon sites, but also at 
gob piles.  It should be noted, however, that ground 
water too mineralized for most uses occurs naturally at 
depths of 100 to 300 ft throughout the region.  The 
occurrence of poor-quality groundwater at shallow 
depths limits the potential impact of mining operations 
on groundwater resources outside the major river 
valleys. 
Underground mining has a limited potential to dewater 
aquifers and lower potentiometric surfaces in the region.  
In the Illinois Basin, most Pennsylvanian-age rocks have 
a low hydraulic conductivity.  As a result, hydraulic 
gradients toward underground mine openings will occur 
over a short distance. 
With little or no potential for widespread changes in the 
potentiometric surface and the low topographic relief 
characteristic, major changes in the location of 
groundwater divides and in the direction of groundwater 
flow are unlikely.  Because even the most permeable 
bedrock units have a low hydraulic conductivity, 
overburden broken by blasting, removed by a shovel or 
dragline, and placed on the spoil side of a pit 
considerably increases in porosity.  The increase in 
porosity greatly increases the amount of groundwater in 
storage. 
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CO 32.87 
As a result of dragline emplacement of the spoils and 
contouring by bulldozers, most mines in the Northern 
Great Plains have a zone of coarse, blocky rubble that 
accumulates in the base of the mine pit.  The rubble 
zone is overlain by fine-grained spoil materials.  Studies 
made throughout the Northern Great Plains suggest that 
the greater permeability of the basal rubble zone makes 
it an aquifer that is similar in most respects to the coal 
aquifer being replaced. 
In most mined areas, water reenters the cast overburden 
rapidly with as much as 5 to 10 meters of saturated 
thickness developing within 1 to 5 years. 

MT 20.79 

ND 4.99 

WY 71.13 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 
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AK 0.21 Information not available in document for Alaska.  

O
th

er
 W

es
te

rn
 I

n
te

ri
o

r AR 0.94 
The water table normally lies in bedrock above the coal 
or in alluvium where it is present in the river valleys.  
The effects of mining include the dewatering of 
overburden materials and the possible formation of 
acidic water.  Normally, only a few small domestic 
supplies will be affected by mining. 
In areas mined by underground methods, roof collapse 
and fracturing of the overburden increases hydraulic 
conductivity and enhance dewatering of overlying strata.  
Seals are needed after mining to limit the gravity 
drainage of potentially acidic water. 

KS 0.03 

MO 0.45 

OK 4.34 

General Conclusions: 
1. Lowering of water tables commonly occurs locally as a result of coal mining.  The cone 

of depression is confined to the vicinity of the mine, but is highly variable, depending on 
hydrogeologic conditions.  Lowering of the water table in turn often causes adverse 
impacts on groundwater users within the area affected.  Some wells may be dried up and 
others may require increased pumping costs to raise the water from greater depths.  
Springs and seeps fed by groundwater may cease to flow, causing adverse impacts on 
ecosystems. 

2. As coal mining expands in the arid and semi-arid West, the possibility of substantial 
adverse effects from water table lowering caused by mining will increase, so that this 
may become a major problem in the future.  Groundwater resources in the West are far 
more limited than in the East.  Recharge rates are generally lower as well.  Also, the scale 
of mining for some western areas could produce water-table lowering throughout 
extensive areas, so that what currently is a local problem conceivably could become a 
regional one in the future. 

3. Water quality degradation can be and has been caused by coal mining.  Acid mining 
drainage continues to be a problem in the East.  In the West, owing to different 
hydrogeologic and soil conditions, the problem is one of salinity and alkalinity, rather 
than acidity. 

 1 
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Under the No Action Alternative, impacts to groundwater hydrology would be expected to be 1 
similar to those observed currently in all regions, or to react to existing trends resulting from 2 
current production shifts. 3 

4.1.3.1.2 Chemical Impacts 4 

4.1.3.1.2.1 Surface Water Quality 5 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 6 
from the five water elements included in the DEIS analysis: (1) Stream Definition, (2) Activities 7 
In or Near Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining 8 
Through Streams, and (5) Corrective Action Thresholds.  Two of these elements—activities in or 9 
near streams and mining through streams—can greatly affect surface water quality at mine sites 10 
because they directly affect the degree to which runoff from mines can enter streams.  Surface 11 
water parameters typically affected by drainage from coal mine sites include total dissolved 12 
solids, pH, alkalinity, acidity, sulfate, iron, manganese, aluminum, and total suspended solids.  13 
Recent studies describing surface water impacts from current mining practices in the 14 
Appalachian Basin, Northern Rocky Mountains and Great Plains, and other coal mining regions 15 
are described in Section 3.6.  Under the No Action Alternative, future impacts to surface water 16 
quality from the water elements would be expected to be similar to those observed currently in 17 
all regions. 18 

4.1.3.1.2.2 Groundwater Quality 19 

Under this alternative, impacts to groundwater quality in coal mining areas are expected to be 20 
similar to the impacts observed for surface water in all regions. 21 

4.1.3.2 Land Elements 22 

4.1.3.2.1 Physical Impacts 23 

4.1.3.2.1.1 Surface Water Hydrology 24 

Under Alternative 1 (No Action) the only changes in impacts to hydrology associated with the 25 
two land elements included in this DEIS analysis—Surface Configuration and Fills and AOC 26 
Exceptions—will be related to trends in coal production shifts from the Appalachian Basin to the 27 
Northern Rocky Mountains and Great Plains and Illinois Basin and to an expected increase in 28 
overall annual coal production.  High peak flows and rapid hydrologic responses to storm events 29 
are expected from the crown of fills in the Appalachian Basin due to traditionally highly 30 
compacted spoil on lands that are transitioned from forest to grasslands.  The traditional use of 31 
surface water conveyance to a rock French drain may continue to generate nearly year-round 32 
flow from the underdrain, with associated water quality constituents that may have an adverse 33 
impact on selected aquatic species. 34 

The continuing placement of excess spoil into streams and associated watersheds will result in 35 
stream loss except to the extent that stream mitigation can be successful.  A typical head-of-36 
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hollow fill may be expected to inundate several thousand feet of intermittent stream and 1 
associated up-gradient ephemeral streams. 2 

4.1.3.2.1.2 Fluvial Processes 3 

Surface water flow in stream channels is fed by several sources.  These include direct 4 
precipitation into the channel, inflow from the discharges of impoundments, inflow from 5 
overland runoff, base flow from groundwater, and inflow from bank-storage discharge.  Surface 6 
coal mining activities that result in alterations of channel geometry or gradient, filling in of the 7 
stream channel with spoil, changes in the composition of the channel banks, or changes in the 8 
amount of water contributed by impoundments can result in changes in the stream’s flow 9 
characteristics, especially during critical periods, such as peak flow.  Streams that are affected 10 
can become more flood-prone and are more likely to alter their channels and carry more 11 
suspended solids during periods of high flow.  Surface-water flow is likely to be affected by 12 
changes in the water-retaining characteristics of the reclaimed spoil as a result of changes in 13 
infiltration rate and runoff. 14 

Headwater streams serve a number of important ecological functions, including attenuating 15 
floods, maintaining water supplies, and improving water quality.  These streams also provide a 16 
rich diversity of habitats that provide shelter, food, protection from predators, spawning sites, 17 
nursery areas, and travel corridors for both aquatic and terrestrial animals. 18 

There are two principal coal mining-related activities that affect streams directly: the temporary 19 
impacts of mining through and diverting streams, and the permanent impacts of placing spoil or 20 
other materials in the channels of those streams.  While mining through streams occurs 21 
throughout the nation’s coal fields, this impact most often occurs primarily in areas with ample 22 
precipitation, steep terrain, relatively thick overburden, and large-scale surface mining.  This 23 
latter condition is primarily found in the Appalachian region. 24 

The consequences of indirect stream loss and energy transport reductions also indirectly affect 25 
downstream reaches.  Mountaintop mining and valley fills have the potential to alter the 26 
chemistry, water temperature, flow regime, and geomorphologic features downstream.  Stream 27 
chemistry shows increased mineralization and a shift in macroinvertebrate assemblages from 28 
pollution-intolerant to pollution-tolerant species.  Water temperatures from valley fill sites 29 
exhibited lower daily fluctuations and less seasonal variation than water temperatures from 30 
reference sites.  Daily stream flows from studied valley fill sites exhibited greater base flow than 31 
reference sites.  Smaller sediment particle sizes were found in downstream substrate. 32 

Under Alternative 1 (No Action), changes in fluvial processes are expected to be closely 33 
associated with changes in hydrology, erosion, and stream lengths across all regions, which are 34 
related to shifts in coal production between the regions. 35 
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Stream Morphology Changes  1 

As streams are shaped by their discharge and sediment loads, changes to hydrology and/or 2 
erosion in a watershed may alter the morphology of down-gradient streams.  If discharges are 3 
increased, streams may experience degradation by which they may become wider and deeper.  If 4 
discharges are decreased, stream may experience aggradation whereby sediments may 5 
accumulation in the stream.  Changes in stream slopes as well as in stream bed features (extent 6 
and location) may also occur.  The extent of this impact is expected to be localized and dampen 7 
out as watershed size increases. 8 

Under Alterative 1 (No Action), changes in stream morphology are expected to be closely related 9 
to changes in fluvial processes across all regions.  If stream flows are increased without a 10 
balanced increase in sediment loads from the watershed, streams may experience degradation.  11 
Likewise, if sediment loads from a watershed are increased without a balanced increase in stream 12 
flows, streams may undergo aggradation.   13 

Two independent mitigating factors would lessen the adverse effects of the direct stream impacts 14 
associated with practices such as mining though or diverting streams or placing spoil or other 15 
materials into streams.  First, for temporary impacts of stream diversion, the regulations at 30 16 
CFR 816/817.43 require that a permanent stream diversion or a stream channel restored after the 17 
completion of mining be designed and constructed to approximate pre-mining characteristics of 18 
the original channel, including natural riparian vegetation.  Second, the Clean Water Act (CWA) 19 
Section 404 program requires that all temporary and permanent impacts to waters of the United 20 
States be fully mitigated.  The amount and type of compensatory mitigation are determined by a 21 
stream functional assessment of waters affected by a specific project.  The compensatory 22 
mitigation required by the CWA Section 404 program will further provide incentive for reducing 23 
the number of streams affected.   24 

Erosion and Sediment Control 25 

Erosion is expected to decrease slightly in the Appalachian Basin, and fewer fills will be needed, 26 
as surface mining land disturbance increases in the Northern Rocky Mountains and Great Plains 27 
and Illinois Basin due to the trend of regional coal mining shifts.  28 

4.1.3.2.2 Chemical Impacts 29 

4.1.3.2.2.1 Surface Water Quality  30 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 31 
from the two land elements included in the DEIS analysis: Surface Configuration and Fills, and 32 
AOC Exceptions.  The first element—Surface Configuration and Fills—is highly relevant to 33 
contaminant transport in streams because it specifies the extent to which excess spoils may be 34 
placed in or near the channels of ephemeral, intermittent, and perennial streams.  As described in 35 
Section 3.5.6.1, the placement of excess spoils in or near stream channels leads to the eventual 36 
discharge of contaminated drainage to headwater streams.  Under the No Action Alternative, 37 
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future impacts to surface water quality from the land elements would be expected to be similar to 1 
those observed currently in all regions. 2 

4.1.3.2.2.2 Groundwater Quality 3 

Under this alternative, impacts to groundwater quality in coal mining areas are expected to be 4 
similar to the impacts observed for surface water in all regions.   5 

4.1.3.3 Other Elements 6 

4.1.3.3.1 Physical Impacts 7 

4.1.3.3.1.1 Surface Water Hydrology 8 

The hydrologic impacts will be associated predominantly with the continuing conversion of land 9 
from pre-mining land uses to reclaimed mined lands that may increase peak flow and possibly 10 
runoff volume and may change seasonal water balance, depending on mining and reclamation 11 
practices that are used in various coal mining regions.  Traditional compaction of spoil may 12 
increase peak flow and flooding potential due to transition from higher to lower infiltration rates.  13 
This change may be especially evident after active mining and Phase II bond release when the 14 
sediment pond is removed.  The hydrologic response may be expected to be faster than during 15 
pre-mining conditions due to land use reconfigurations and postmining land uses that are 16 
substantially different from pre-mining conditions. 17 

4.1.3.3.1.2 Fluvial Processes 18 

Fluvial impacts will be largely associated with the hydrologic and sedimentologic impacts 19 
associated with land use conversion.  In the Appalachian Basin, the replacement of forested lands 20 
with grasslands may alter stream base flow conditions through changes in hydrology and 21 
evapotranspiration rates.  Changes in riparian vegetation from forests to grasslands may affect 22 
stream bank stabilization, temperature moderation, and nutrient cycling.    23 

For the Appalachian Basin, traditional reclamation consists of compacted spoil with grasses and 24 
legumes for erosion control.  If vegetation is well established, erosion rates are expected to be 25 
low.  With further adoption of the Forest Reclamation Approach (see Sections 4.2.3.3.1.1, 26 
4.3.3.3.1.1, and 4.5.3.3.1.1), erosion rates and sediment loads that were previously associated 27 
with traditional compaction and revegetation during the reclamation timeframe are expected to 28 
decrease after the FRA has been completed.  Even further reductions in erosion rates are 29 
expected postbonding due to growth of forest and corresponding establishment of a forest 30 
canopy, development of a detritus groundcover, and an increase in infiltration associated with 31 
soil formation. 32 

In the Colorado Plateau, implementation of reclamation procedures that use geomorphic 33 
landscape design that reduces slope length and gradient, enhances establishment of native plants, 34 
and uses a rough surface configuration may reduce erosion rates compared to long uniform 35 
slopes, terraces, and rock riprap drainages.  The use of near-source BMPs in lieu of sediment 36 
ponds in the Northern Rocky Mountains and Great Plains and the Colorado Plateau prior to coal 37 
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extraction and concurrent with reclamation may more closely mimic pre-mining erosion rate and 1 
effluent sediment concentration. 2 

During mining, the peak effluent discharge from a sediment pond is allowed to be 0.5 ml/L 3 
settleable solids for a 10-year, 24-hour storm event, according to surface mining regulations.  4 
NPDES permits often require average and peak TSS concentrations of 35 mg/L and 70 mg/L, 5 
respectively, a given period of time after a rainfall event.  For the Appalachian Basin, where pre-6 
mining land use was a well-established forest, the erosion rate in tons per acre is quite low and 7 
stream water quality quite clear.  Hence, effluent from sediment ponds receiving sediment-laden 8 
runoff from active mining operations may exceed pre-mining sediment concentrations without 9 
impairment of stream functions.  10 

4.1.3.3.2 Chemical Impacts 11 

4.1.3.3.2.1 Surface Water Quality  12 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 13 
from the four other elements included in the EIS analysis: revegetation and Topsoil 14 
Management, Fish and Wildlife Enhancement, Baseline Data Collection and Analysis, and 15 
Monitoring During Mining and Reclamation.  The first two elements—Revegetation and Topsoil 16 
Management and Fish and Wildlife Enhancement—pertain to reclamation after mining. These 17 
elements would not be expected to have an impact on water quality during mining but may result 18 
in beneficial impacts to surface water quality during and after reclamation.  The last two 19 
elements—baseline data collection and analysis and monitoring during mining and 20 
reclamation—do not affect contaminant transport or surface water quality per se but do affect 21 
researchers’ ability to evaluate these processes.  In summary, these four elements would not be 22 
expected to have a notable impact on water quality during mining.  23 

4.1.3.3.2.2 Groundwater Quality 24 

As for surface water, the four elements discussed in this section would not be expected to have a 25 
notable impact on groundwater quality during mining. 26 

4.1.4 Biological Resources 27 

Adverse impacts to aquatic resources have been demonstrated at coal mining sites in the U.S.; 28 
specific impacts are discussed in greater detail in this section.  Some of the impacts that have 29 
been studied and documented occurred in association with pre-SMCRA mining.  Current coal 30 
mines are permitted under different regulatory requirements, and therefore different pollution 31 
prevention and impact mitigation requirements are in place at the different mining sites.  Thus 32 
the published literature that has documented impacts to biological resources associated with coal 33 
mining, some of which is cited in this discussion, does not necessarily represent practices under 34 
newer regulatory requirements.  New impacts that would be expected to occur as a result of 35 
continuing to issue permits for new coal mines under the current SMCRA rules are described 36 
below.  These new impacts would occur as a result of clearing additional land for coal mines 37 
(new land expected to be cleared annually is summarized in Table 4.1.4-1). 38 
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Table 4.1.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under the No Action Alternative 2 

Region Affected 
Acreage (ac/yr) 

Affected Stream 
Length (mi/yr) 

Northern Rocky Mountains and Great Plains 5,863 10.6 

Appalachian Basin 33,121 70.9 

Illinois Basin 7,590 14.4 

Colorado Plateau 4,219 8.0 

Gulf Region 3,120 6.0 

Other Western Interior 411 0.9 

Northwest 163 0.2 

Total 54,488 111.0 

  3 

4.1.4.1 Water Elements 4 

For this analysis, the following assumptions were made to describe the mining practices that are 5 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 1: 6 

• Coal production will not change from current conditions. 7 

• Mining and mining-related activities can and sometimes do occur in all stream 8 
types. 9 

• Excess spoils can be, and sometimes are, placed in all stream types; ephemeral 10 
streams are not protected. 11 

• Approximately 111 additional miles of perennial and/or intermittent streams 12 
are affected each year by coal mining operations. 13 

• The number of miles of ephemeral streams that are affected by current coal mining 14 
practices is not known. 15 

Under Alternative 1, it is assumed that these conditions will not change. 16 

Issues associated with water elements that are discussed below in relation to their documented 17 
association with coal mining include the following: 18 

• In-stream habitat change 19 

• In-stream habitat loss 20 

• Community composition 21 

• Impacts on species, including protected species 22 
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• Water quality-related impacts to species and habitats 1 

Coal mining activities have been associated with direct and indirect long-term adverse impacts 2 
resulting from the loss of and changes in aquatic habitats.  Direct stream fragmentation occurs 3 
when roads, culverts, fill, and dams impede organisms from moving upstream and downstream 4 
and cause an interruption in the natural connections within a stream network; barriers to 5 
movement create fragmented sections, resulting in what is often called reduced stream 6 
connectivity (TU, 2010).  These types of built features are usually necessary for construction and 7 
operation of mining sites and/or their associated infrastructure.  Stream channels can become 8 
fragmented as a result of coal mining practices (USEPA, 2003).  Stream fragmentation may 9 
cause distinct patch formation within a stream and may produce negative effects on both the 10 
abiotic and biotic factors of the stream (Kirkham and Fischer, 2004). Fragmentation can strongly 11 
influence population dynamics and species survival in spatially structured populations (Smucker 12 
and Vis, 2009; Letcher et al., 2007). For example, barriers to upstream migration of brook trout 13 
in a study done in Massachusetts resulted in rapid (2 to 6 generations) local extinction, and these 14 
local extinctions in turn increased the likelihood of systemwide extinction, as tributaries could no 15 
longer function as population sources (Letcher et al., 2007). 16 

Current permitted mining practices have had various, well-documented adverse impacts on 17 
ecological communities in aquatic systems found in coal mining regions, and given the 18 
ecological diversity and extent of coal mining in the Appalachian Basin, many of the available 19 
studies focus in this region (e.g., USEPA, 2003; Verb and Vis, 2000; Wangsness, 1982; Pond et 20 
al., 2008; Palmer, 2009; Woody et al., 2010).  However, studies available from other coal regions 21 
are provided, where available.  For example, the Coeur d’ Alene River Basin, Idaho (Goldestein 22 
et al., 1999; Maret and MacCoy, 2002; Woodward et al. 1997), Big Black River tributaries in 23 
Mississippi (Rohasliney and Jackson, 2008), Hocking River drainage basin in southeastern Ohio 24 
(Verb and Vis 2000), streams in British Columbia (Harding et al. 2005), and southwestern 25 
Indiana (Wangsness, 1982).  Impacts of surface mining on the species composition of aquatic 26 
systems include shifts in community composition, changes in demographics and dynamics of 27 
aquatic populations, and loss of taxa. For example, Pond et al. (2008) characterized 28 
macroinvertebrate communities from riffles in 37 streams in West Virginia (10 unmined sites 29 
and 27 coal mined sites) and found that coal mining impaired the biological condition of streams 30 
at four levels: shift in species assemblages, loss of Ephemeroptera (mayfly) taxa, changes in 31 
individual metrics and indices, and changes in water chemistry.  Land transformation resulting in 32 
habitat loss is a leading cause of decline of numerous organisms (Vitousek et al., 1997), and 33 
mining activities present acute changes to the landscape that often create unsuitable conditions 34 
for a variety of species. Generally, when streams are mined through, a majority of the biota is 35 
lost (OSM, 2008; Pond et al., 2008). In many cases where streams are buried by the overburden, 36 
the streams are eliminated with the biota that once inhabited them (USEPA, 2003; Pond et al., 37 
2008; Palmer, 2009).  Changes in the water table associated with mine development can 38 
adversely affect springs and seeps, particularly in the arid Western coal regions.  Degradation of 39 
aquatic ecosystems caused by mining activities promotes colonization by pioneer species and/or 40 
generalists that are less sensitive to ecological change.  Thus, loss of biodiversity occurs, and the 41 
species composition of aquatic systems in surrounding areas becomes more homogenized (Weed 42 
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and Rutschky, 1971; Pond et al., 2008; Walters et al., 2003).  Biotic homogenization, or the 1 
replacement of regionally distinct faunas with species that are tolerant of disturbance, reduces 2 
biodiversity in areas where it occurs because communities comprise fewer, similar species 3 
(Chapin et al., 1997; Walters et al., 2003).  These community-level impacts can adversely affect 4 
protected species that may be distributed at or near new mine sites.  The federally protected 5 
aquatic species that are known to be distributed in the coal counties in the United States are 6 
described more fully in Section 3.12 and its associated appendices. 7 

The construction of coal mines often begins with the construction of roads for public road access 8 
for equipment, employees, and supplies.  Other internal haul roads are developed as further 9 
access is needed, and these allow movement of equipment and the haulage of coal and 10 
overburden within working areas in a mine site.  When roads are created, removal of vegetation, 11 
runoff, recontouring, and soil compaction all result in adverse ecological impacts to both 12 
terrestrial and aquatic systems.  Thus, land clearing for the creation of roads and construction of 13 
the mine itself can adversely affect streams, springs, and seeps both on- and off-site.  Heavy 14 
equipment used during mine construction can introduce a variety of contaminants into the 15 
environment.  Chemicals associated with heavy equipment include hydraulic fluids, motor oil, 16 
and diesel.  Hydraulic fluid releases associated with mining activities have caused known fish 17 
kills (BMI, 1990).  Mine operation varies from mine to mine; for example, surface mining 18 
including contour, area, dragline, open pit, block area, and mountaintop removal methods 19 
involve the removal of overlying overburden material, while underground mining operations do 20 
not remove overlying overburden other than the primary seam access.  Therefore, impacts 21 
associated with contaminant exposure vary among mining methods. 22 

One common water quality impact commonly associated with road and industrial site 23 
construction and coal mining activities is sedimentation (Castro and Reckendorf, 1995).  24 
Sedimentation can drastically change the aquatic habitats in streams.  The diversity and 25 
population size of fish species, mussels, and benthic macroinvertebrates associated with coarse 26 
substrates can be greatly reduced if the substrates are covered with sand and silt (Appendix C of 27 
Berry et al., 2003). Amphibians are reported to avoid areas in streams that have a lot of silt 28 
(Humphries and Pauley, 2005).  Other ways in which suspended sediments can interfere with 29 
ecosystem processes include reducing water clarity, which makes it difficult for sight-feeding 30 
fish and invertebrate species to catch food; absorbing the sunlight’s energy, which inhibits plant 31 
photosynthesis and warms the water in the stream; and filling interstitial spaces that provide 32 
shelter and foraging habitat for aquatic invertebrates.  Impacts of sediment release are not always 33 
limited to near-field habitats. Sediments can be transported downstream, and large influxes of 34 
sediment can impair many miles of a stream system.  Excess fine sediment runoff can increase in 35 
the downstream reaches of streams below valley fills and decrease habitat quality for species that 36 
are sensitive to higher levels of turbidity (Wiley and Brogan, 2003; Pond et al., 2008). 37 

Prior to the creation of roads at new mine sites, erosion and sediment control measures are 38 
implemented to prevent sediment from running off into nearby streams.  At present, SMCRA 39 
requires that permanent stream-channel diversions and restored stream channels use natural 40 
channel design techniques to restore or approximate pre-mining stream-channel characteristics 41 
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(30 CFR 816.43); however, exceptions are allowed.  While SMCRA contains such language 1 
regarding permanent stream diversions or restoration of stream channels, implementation in 2 
some cases has not reflected the intent of this language.  It can be difficult to restore biological 3 
characteristics in an engineered stream channel.  For example, Rohasliney and Jackson (2008) 4 
studied the effects of channelization on selected water quality parameters and benthic 5 
macroinvertebrate assemblages in four streams in the Gulf Region; two of the streams were not 6 
channelized and two were in a Gulf Region coal mining site and were channelized.  The study 7 
found that environmental indices categorized all four study streams as having fair to good 8 
condition, and that invertebrate assemblage composition was similar with respect to functional 9 
groups among the four streams.  However, relative abundance of macroinvertebrate taxa in the 10 
channelized streams were approximately half those of the unchannelized streams, and species 11 
richness was higher in unchannelized streams than in the channelized streams.  When on-site 12 
water management includes retention ponds and diversion ditches, these engineered features can 13 
alter the amount of water that reaches streams, which can in turn lead to adverse impacts on 14 
downstream habitats (Woody et al., 2010, USEPA, 2003). The creation of the artificial water 15 
bodies alters flow dynamics and flood regimes, promotes the biotic homogenization of in-16 
channel environments, and can alter the influx of allochthonous organic materials that are 17 
essential to the energy flow and biological productivity in stream ecosystems (Jackson, 2005; 18 
Rohasliney and Jackson, 2008; Palmer et al., 2010). 19 
The removal of riparian vegetation surrounding aquatic systems and the alteration of valley 20 
contours on mined sites can result in adverse impacts to aquatic ecosystems because of the 21 
alteration in the patterns by which water flows through the affected valleys and further changes 22 
to how water is delivered to streams below the valley fills (Palmer, 2009).  In addition, water 23 
quality can be adversely affected with the removal of riparian vegetation and/or shrinking of the 24 
width of the riparian buffer (e.g., Klapproth and Johnson, 2000).  The removal of soil, rock, 25 
vegetation, and organic matter in the stream buffers can result in adverse impacts to the streams. 26 

Impacts to wetlands from surface coal mines and aboveground facilities used for underground 27 
coal mines would remain the same under the No Action Alternative.  SMCRA currently does not 28 
directly protect wetlands.  Under current SMCRA rules, disturbance to fish and wildlife habitat is 29 
to be avoided and impacts are to be minimized to the extent practical.  Wetlands provide habitat 30 
for a diversity of species and would continue to be considered under this provision.  Wetlands 31 
that meet the definition under the Clean Water Act (CWA) of “waters of the U.S.” would 32 
continue to be regulated under Section 404 of the CWA.  Impacts to jurisdictional wetlands, 33 
including lost functions, would be offset with compensatory mitigation projects under the 34 
Section 404 regulatory program.  Isolated wetlands, meaning those wetlands that are not 35 
hydrologically connected to waters of the U.S., would not be afforded protection under SMCRA 36 
or the CWA.  Non-jurisdictional wetlands would be indirectly protected under NEPA, since a 37 
NEPA review considers general impacts to habitats. 38 

The No Action Alternative does require preventing material damage to the hydrologic balance; 39 
however, the definition or material damage to the hydrologic balance is not defined.  The 40 
potential for off-site indirect impacts would remain for any impacts which do not rise to the level 41 
of material damage to the hydrologic balance.  National Pollutant Discharge Elimination System 42 
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(NPDES) reporting would continue on a quarterly basis, and monitoring would continue per 1 
permit requirements. 2 

Subsidence rates associated with underground mining would also remain unchanged.  3 
Subsidence, depending on site conditions, can lower the water table or can cause poor drainage 4 
at the surface, including the creation of wetlands and ephemeral water bodies.  Both situations 5 
have an effect on wetlands, as one can drain wetlands and the other can create wetlands. 6 

Valley fills that are currently permitted as part of different mining methods (notably area mines 7 
and mountaintop removal mines) in several coal regions permanently bury ephemeral, 8 
intermittent, and perennial streams next to the mining operations (USEPA, 2003; Pond et al., 9 
2008).  Organisms that cannot escape may experience immediate mortality or longer-term 10 
mortality or stress as they are subjected to unsuitable habitat conditions.  The outcome of valley 11 
fills on the underlying aquatic systems is a reduction in species abundance and richness.  12 
Precipitation and groundwater percolate through unconsolidated overburden on mined sites and 13 
dissolve minerals until they discharge from the bottom of the fills as surface water (Pond et al., 14 
2008). The dissolved minerals are then transported into the on-site and downstream surface 15 
waters and can alter the water quality.  The water quality changes associated with the TDS 16 
originating at coal mining sites have been demonstrated to have adverse impacts on downstream 17 
streams and rivers at coal mining sites in the United States (e.g., Locke et al., 2006; USEPA, 18 
2003; Hartman et al., 2005; Pond et al., 2008; Palmer et al., 2010). 19 

During all phases of mining operations (construction, mine operations, and reclamation and 20 
abandonment), a variety of chemicals have the potential to enter the environment, resulting in 21 
adverse impacts to aquatic organisms.  When mines are constructed, overlying overburden 22 
material is removed and is usually stockpiled in an adjacent area.  The overburden material 23 
contains naturally occurring chemicals, which can be present at levels that are toxic to some 24 
organisms.  When the exposed overburden is weathered, there is potential for these chemicals to 25 
be transported to streams and rivers downstream of the mine site. 26 

Acidification of streams from acid mine drainage (AMD) is one of the most well-known adverse 27 
impacts to water quality associated with coal mining (Palmer et al., 2010; USEPA, 2003).  As the 28 
pH level in a system decreases, it can cause death due to respiratory or osmoregulatory failure in 29 
aquatic organisms (Kimmel, 1983; Morris et al., 1989).  AMD from underground and surface 30 
coal mines and coal refuse piles leaches minerals (including metals) from soil and rock, and on 31 
entering the stream these minerals can be toxic to aquatic species (Woodward et al., 1997; Earle 32 
and Callaghan, 1998; Goldstein et al., 1999; Pond et al., 2008; Rohasliney and Jackson, 2008).  33 
AMD can also cause secondary impacts such as decreased dissolved oxygen levels via oxidation 34 
of metals and increased osmotic pressure from increased concentrations of mineral salts (Earle 35 
and Callaghan, 1998).  Currently, regulatory practices in place to help prevent and treat AMD 36 
include SMCRA permitting and implementation of the Total Maximum Daily Loads (TMDL) 37 
program of the CWA.  The 303(d) Stream Sublist, Mine Drainage Impacted Waters [303(d) 38 
Sublist], a list required to be developed as part of the CWA TMDL program, can be reviewed to 39 
identify streams believed to be impacted by mine drainage. 40 
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Contamination caused by inputs from valley fills can affect aquatic organisms as toxic 1 
substances in the water or as a toxicant in the food chain (Sorensen, 1991; Rainbow, 1996; 2 
Woodward et al., 1997; Goldstein et al., 1999; Maret and MacCoy, 2002).  Hoehn and Sizemore 3 
(1977) found that trace metals from AMD suppress algal growth and affect fish and benthos. 4 

Several studies found significant negative correlations between benthic macroinvertebrate 5 
metrics and specific conductance (Soucek et al., 2000; Kennedy et al., 2003, Hartman et al., 6 
2005, Merricks et al., 2007, Pond et al., 2008; Chambers and Messinger, 2001; Green and 7 
Childers, 2000).  High conductivity can be directly toxic to freshwater aquatic organisms by 8 
disrupting osmoregulation (Pond et al., 2008). 9 

 10 

There are subtle differences in geochemistry from mine to mine; however, common chemicals 11 
are associated with coal mine sites throughout the United States that have the potential to affect 12 
downstream aquatic ecosystems.  Table 4.1.4-2 lists the common chemicals associated with 13 
mining activities, the USEPA-recommended ambient water quality criteria (if applicable), and 14 
the range of concentrations downstream of mine sites based on Pond et al. (2008) in the Central 15 
Appalachians of West Virginia and on Hartman et al. (2005) in southern West Virginia.  The 16 
range of chemical concentrations downstream of mine sites in Table 4.1.4-2 is based on studies 17 
in the Appalachian coal region.  Data from these studies are only representative of water quality 18 
from mine sites in a particular region of the U.S. and are not necessarily representative of all coal 19 
regions.  Many States have developed overburden guidelines that address many of the parameters 20 
listed in Table 4.1.4-2.  For example, the State of Texas overburden guidelines define suggested 21 
maximums for trace elements like Arsenic, Boron, Copper, Chromium, Cadmium, Manganese, 22 
Nickel, Zinc, Lead, and Molybdenum to be placed in the top 4 feet of the leveled terrain surface.   23 

 24 
The Pond et al (2008) study sampled a total of 27 mined sites with valley fills (mined) and 10 25 
unmined sites in the mountaintop mining region in the Central Appalachians of West Virginia.  26 
Sites were selected to provide a range of mining intensity and water quality typical of 27 
mountaintop mining within the region.  Locations of sample reaches in mined sites ranged from 28 
0.15 kilometers (km) to 2.2 km downstream of the nearest mainstem or tributary valley fill.  Data 29 
spanned collections taken in 1999/2000 and 2006/2007.  The study evaluated 6 sites (3 reclaimed 30 
mined and 3 unmined) for temporal changes over a 6 to 7 year recovery period.  Site selection 31 
for the Hartman et al. (2005) study was based upon several criteria. Streams were typically two 32 
similarly sized, proximal tributaries, or forks of a single stream with similar habitat 33 
characteristics, geology, and depth. The limiting factor in selecting streams was flow. 34 
Intermittent streams were excluded.   All study streams were first-order headwater streams 35 
located within a 21 km radius of the Arch Coal Hobet 21 Facility in Madison, WV.  Additional 36 
criteria included streams that had passed Phase I reclamation release (fills had been seeded with 37 
grasses) and the presence of a proximate reference stream without an excess of other 38 
anthropogenic activities.   39 
 40 
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The metal concentrations in Hartman et al. (2005) are in their dissolved form.  The metal 1 
concentrations in Pond et al. (2008) included total metals and dissolved iron and manganese.  2 
Freshwater criteria for certain metals in Table 4.1.4-2, to include iron, lead, nickel, selenium, and 3 
zinc, are expressed in terms of the dissolved metal in the water column. Aluminum is listed 4 
below in its total recoverable form.  The USEPA-recommended ambient water quality criteria 5 
are based on the following estimates: 6 

• The estimated highest concentration of material in surface water to which an 7 
aquatic community can be exposed briefly without resulting in an 8 
unacceptable effect, the criteria maximum concentration (CMC)The estimate 9 
of the highest concentration of a material in surface water to which an aquatic 10 
community can be exposed indefinitely without resulting in an unacceptable 11 
effect, the criteria continuous concentration (CCC)  12 

The following is a discussion of the common changes in water quality and contaminants 13 
associated with mine operations. 14 

 15 

 16 
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Table 4.1.4-2 Chemicals Associated With Coal Mining Operations, the USEPA- 1 
Recommended Freshwater AWQC, and Concentrations Found Downstream of Mine Sites  2 

Chemical 

USEPA-Recommended Freshwater 
Ambient Water Quality Criteria Range of 

Concentrations From 
Downstream of Mine 

Sites** 

Criteria 
Maximum 

Concentration 
(acute) 

Criterion 
Continuous 

Concentration  
(chronic) 

Alkalinity (Bicarbonate) 
(mg/L) 

NA 2 16.2-319.3 

Aluminum (µg/L) 750 87 <50-272 

Calcium (mg/L) NA NA 5.9-269 

Chloride (mg/L) 860 230 <2.5-11 

Specific Conductivity 
(µS/cm) 

NA NA 159-2540 

Copper* (µg/L) 
Toxicity based on 

BLM* 
Toxicity based on 

BLM * 
0.5-3.4 

Iron (µg/L) NA 1000 <0.5-650 

Lead (µg/L) 65 2.5 <1-4 

Magnesium (mg/L) NA NA 4.9-248 

Manganese (µg/L) NA NA 2.0-904 

Nickel (µg/L) 470 52 <0.3-59 

pH (standard units) NA 6.5-9 6.3-8.9 

Potassium (mg/L) NA NA 1.8-19 

Selenium (µg/L) NA 5 <1.5-36.8 

Sulfate (mg/L) NA NA 155-1520 

Zinc (µg/L) 120 120 0.9-29 

Source: USEPA, National Recommended Water Quality Criteria.2009, Office of Water. Accessed online 
at: http://water.epa.gov/scitech/swguidance/waterquality/standards/current/index.cfm 

* Biotic Ligand Model (BLM) 
** Based on Hartman et al. (2005) and/or Pond et al. (2008). Data are only representative of water 
quality from mine sites in a particular region of the US and are not necessarily representative of all coal 
regions. 
mg/L milligrams per liter 
µg/L micrograms per liter 

pH 3 

The pH of downstream waterbodies can be altered by mine drainage.  Waterbody pH has been 4 
shown to play a role in influencing the composition and abundance of macroinvertebrate taxa in 5 
streams.  For example, Feldman and Connor (1992) found invertebrate abundance and richness 6 
were significantly lower at pH 5.8 than at pH 7.1.  Pond et al. (2008) found the mean pH in 7 
Appalachian streams downstream of mountaintop coal mining sites was significantly higher than 8 
the pH in unmined sites; however, Hartman et al. (2005) did not find a significant difference in 9 
pH between streams downstream of mine-filled watershed and reference streams. 10 
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Calcium 1 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of calcium in 2 
streams downstream of coal mining sites was significantly higher than in unmined sites.  Ketola 3 
(1988) found that eggs of Atlantic salmon, brook trout, and rainbow trout experienced 4 
significantly reduced survival in water containing high concentrations of calcium (522 mg/L).  5 
However, calcium and magnesium ions that contribute to water hardness generally lower the 6 
toxicity of metals by competing with metal ions for binding sites on gills (Wisnieski and Jarvis, 7 
2006). 8 

Magnesium 9 

The maximum concentrations of dissolved magnesium downstream of Appalachian coal mining 10 
sites reported in Pond et al. (2008) were 0.853 mg/L. The mean concentration of magnesium 11 
from mined sites was not significantly different from unmined sites.  Hartman et al. (2005), 12 
however, found magnesium concentrations to be significantly greater in streams downstream of 13 
mine-filled watersheds (86 mg/L) compared with reference streams (23 mg/L). 14 

Aluminum 15 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of aluminum in 16 
streams downstream of coal mining sites in Appalachia was not significantly different from 17 
unmined sites.  Aluminum bioavailability and toxicity are related to pH and other water quality 18 
parameters.  Aluminum is found primarily associated with clay material in soils and is not 19 
soluble unless pH is less than 4.9 (Nordstrom and Ball, 1986).  At moderate acidity (pH 5.5 to 20 
7.0), fish and invertebrates may be stressed due to aluminum adsorption onto gill surfaces and 21 
resulting asphyxiation.  At pH 4.5 to 5.5, aluminum can impair ion regulation.  At lower pH, 22 
aluminum is more soluble and less bioavailable (Sparling et al., 1997).  Freund and Petty (2007) 23 
found that biological indices (West Virginia stream condition index and the mid-Atlantic index 24 
of biotic integrity) responded strongly to increased concentrations of aluminum at coal mining 25 
sites in Appalachia.  However, Merricks et al. (2007) found no obvious relationship between 26 
toxicity in Ceriodaphnia dubia and aluminum concentration in the water column from sites 27 
downstream of valley fill mine sites. 28 

Copper 29 

Pond et al. (2008) found that the mean concentration of copper in streams downstream of 30 
mountaintop coal mining sites in Appalachia (2.6 µg/L) was not significantly different from 31 
unmined sites (2.9 µg/L).  However, Hartman et al. (2005) found mean concentration of copper 32 
in streams downstream of mine-filled watersheds was significantly higher than in reference 33 
streams (12 versus 8 µg/L, respectively) and that Ephemeroptera richness was negatively related 34 
to copper. Clements and Cairns (1988) exposed natural assemblages of macroinvertebrates to 35 
low levels of copper and zinc (12 µg/L).  Taxa richness, total abundance, and the abundance of 36 
dominant taxa were all reduced within 4 days.  After 10 days, control streams were dominated by 37 
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sensitive taxa (Ephemeroptera and Tanytarsini), while the test streams were dominated by 1 
pollutant-tolerant taxa (Hydropsychidae and Orthocladiini). 2 

Iron 3 

Pond et al. (2008) reported maximum concentrations of total and dissolved iron downstream of 4 
coal mining sites in Appalachia at 650 µg/L and 281 µg/L, respectively, and there was no 5 
significant difference in total or dissolved iron in mined sites compared to unmined sites. 6 
Hartman et al. (2005) reported mean iron concentrations of 470 µg/L and a maximum 7 
concentration of 820 µg/L in streams downstream of coal mine valley-filled watersheds in 8 
Appalachia, and the iron concentrations were significantly greater than those in reference 9 
streams in their study.  Hartman et al. (2005) found that Ephemeroptera richness was negatively 10 
related to iron; however, Merricks et al. (2007) found no obvious relationship between toxicity in 11 
Ceriodaphnia dubia and iron concentrations in the water column from sites downstream of 12 
valley-fill mine sites. 13 

Manganese 14 

Pond et al. (2008) found that the mean concentration of manganese in streams downstream of 15 
mountaintop coal mining sites in Appalachia (141.4 µg/L) was not significantly different from 16 
unmined sites (34.1 µg/L).  Hartman et al. (2005), however, found significantly greater 17 
manganese concentrations in streams downstream from coal mine valley-filled watersheds in 18 
Appalachia (620 µg/L) compared to reference sites (190 µg/L); the maximum manganese value 19 
measured in mined sites was 904 µg/L.  Hartman et al. (2005) found that Ephemeroptera richness 20 
and EPT taxa richness were negatively related to manganese in Appalachian streams.  Similarly, 21 
Freund and Petty (2007) found that biological indices (the West Virginia stream condition index 22 
and the Mid-Atlantic index of biotic integrity) responded strongly to increased concentrations of 23 
manganese in streams elsewhere in Appalachia.  On the contrary, Merricks et al. (2007) found no 24 
obvious relationship between toxicity in Ceriodaphnia dubia and manganese concentration in the 25 
water column from sites downstream of valley fill mine sites.  The maximum manganese 26 
concentrations reported downstream of mined sites in these studies are substantially lower than 27 
the concentrations used to derive water quality criteria. 28 

Nickel 29 

Pond et al. (2008) found that the mean concentration of nickel in streams downstream of 30 
mountaintop coal mining sites in Appalachia (14.2 µg/L) was not significantly different from 31 
unmined sites (<10 µg/L).  However, Hartman et al. (2005) found nickel concentrations in 32 
streams downstream from mine-filled watersheds (250 µg/L) were significantly greater than in 33 
reference streams (76 µg/L) and that Ephemeroptera richness and EPT taxa richness were 34 
negatively related to nickel concentrations.  Freund and Petty (2007) found that biological 35 
impairment (as described by the West Virginia stream condition index and the Mid-Atlantic 36 
index of biotic integrity) was significantly correlated to increasing concentrations of nickel in 37 
AMD stream sites in Appalachia. 38 
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Potassium 1 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of potassium in 2 
streams downstream of coal mining sites in Appalachia (10 mg/L) was significantly greater than 3 
at unmined sites (3.3 mg/L).  Little is known about the potential toxicity of potassium ions in 4 
natural streams, and potassium is not generally associated with impairment of aquatic systems in 5 
coal mining regions. 6 

Selenium 7 

Pond et al. (2008) found the mean concentration of selenium in streams downstream of 8 
mountaintop coal mining sites (10.6 µg/L) was significantly greater than unmined sites (<1.5 9 
µg/L), which exceeds the USEPA’s ambient water quality criteria for selenium (Table 4.1.4-2).  10 
The estimated range of thresholds for sublethal toxicity of selenium to aquatic invertebrates was 11 
1–30 µg/L (DeBruyn and Chapman, 2007).  Numerous studies have shown severe effects of 12 
selenium on fish reproduction, and effects on fish are the basis for the national criterion 13 
(USEPA, 2004).  Selenium has been identified as bioaccumulating in the food chain and having 14 
adverse impacts on both aquatic and terrestrial wildlife (reviewed in Palmer, 2010).  Dietary 15 
exposure of vertebrate consumers is the high-risk pathway for selenium toxicity.  Selenium is 16 
reported to have caused reproductive failure and gross deformities in birds that forage in 17 
selenium-contaminated waters, but sensitivity was highly variable between species (Ohlendorf 18 
2003; Ohlendorf et al., 1986).  Reproductive impairment was documented for spotted sandpipers 19 
foraging in streams receiving coal-mine overburden leachate with high levels of selenium in 20 
British Columbia compared to birds that foraged in reference streams (Harding et al., 2005). 21 

Zinc 22 

In separate studies, Pond et al. (2008) and Hartman et al. (2005) found that the mean 23 
concentration of zinc in streams downstream of coal mining sites in Appalachia was not 24 
significantly different from unmined sites, and observed concentrations are typically lower than 25 
expected effects levels (Table 4.1.4-2).  Merricks et al. (2007) found no obvious relationship 26 
between toxicity in Ceriodaphnia dubia and zinc concentration in the water column from sites 27 
downstream of valley-fill mine sites elsewhere in Appalachia.  On the contrary, Clements et al. 28 
(1988) exposed natural assemblages of Appalachian stream macroinvertebrates to low levels of 29 
copper and zinc (12 µg/L) in experimental systems.  Clements et al. (1988) found that taxa 30 
richness, abundance, and abundance of most dominant taxa were reduced within 4 days.  After 31 
10 days, their control streams were dominated by sensitive taxa (Ephemeroptera and 32 
Tanytarsini), while the test streams were dominated by pollutant-tolerant taxa (Hydropsychidae 33 
and Orthocladiini).  This indicates that zinc may affect species distributions. 34 

Sulfates 35 

Sulfates are known to be persistently elevated downstream of coal mining operations (USEPA, 36 
2003).  Pond et al. (2008) found that the mean concentration of sulfates in streams downstream 37 
of mountaintop coal mining sites in Appalachia (695.5 mg/L) were significantly greater than in 38 
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unmined sites (16 mg/L).  Taken in context, these concentrations are generally lower than sulfate 1 
levels that have been demonstrated to cause adverse effects in laboratory tests (Soucek and 2 
Kennedy, 2005).  Freund and Petty (2007) found that biological impairment (as described by the 3 
West Virginia stream condition index and the Mid-Atlantic index of biotic integrity) was 4 
significantly correlated to increasing concentrations of sulfate in AMD stream sites in 5 
Appalachia.  Similarly, a U.S. Geological Survey (USGS) study of benthic invertebrate 6 
communities in the Appalachian region found that sediment particle size, specific conductance, 7 
and sulfate concentrations were most strongly correlated with adverse effects on invertebrate 8 
communities (Chambers and Messinger, 2001).  More specifically, that study documented a 9 
replacement of pollution-sensitive taxa with pollution-tolerant taxa over a gradient of increasing 10 
coal production, specific conductance, and sulfate concentrations. 11 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 12 
other statutory and regulatory requirements to ensure that the potential for impacts to special 13 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 14 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 15 
forth the programmatic standards and procedures designed to minimize mining-related impacts 16 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 17 
1996).  Threatened and endangered species are discussed in Chapter 3.14, including tables which 18 
describe federally listed species reported by coal region and county.  Further, Table 3.14-3 19 
describes known causes of decline of federally listed species for the 193 counties with active 20 
mines.  Proportional impacts to listed species would be based on the current distribution of 21 
species and identification of specific habitats that would be affected by new mining activities.  22 
The specific locations and rate of any impacts cannot be determined at this time.  As stated in 23 
Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level as actions 24 
encompass a large geographic scale or constitute complex programs.  Specific impacts to listed 25 
species cannot be evaluated at the specific project-level scale.  A cumulative impacts discussion 26 
is provided in Section 4.5.8.3.5 which presents potential cumulative effects in qualitative terms 27 
only.   There have been demonstrated successes in restoration of streams impacted by mining 28 
activities and AMD.  Restoration of impacted streams often requires long-term solutions.  For 29 
example, upper Swatara Creek in Pennsylvania had been contaminated by AMD for most of the 30 
twentieth century, but due to progressive improvements in water quality after remedial work 31 
from 1995 to 2001, fish populations in Swatara Creek rebounded from nonexistent levels during 32 
1959–1990 to as many as 25 species during 1996–2006, including several taxa that are intolerant 33 
of low pH and pollution (Cravotta et al 2010).  This study demonstrated that stream water quality 34 
improvement and the recovery of fish populations in Swatara Creek coincided with 35 
implementation of AMD treatments in the upper part of the Swatara Creek watershed during 36 
1995–2001.  Another study conducted in High Ore Creek at the Comet mine in southwestern 37 
Montana indicated improvement in the aquatic habitat after stream restoration efforts (Unruh et 38 
al 2009).  Removal of contaminated sediments and tailings, in addition to stream channel 39 
reconstruction, reduced cadmium and zinc concentrations in the streambed sediments by a factor 40 
of ten thereby improving habitat for aquatic species (Unruh et al 2009).  However, contaminated 41 
sediments and tailings removal at other mine sites in the Boulder River watershed have been less 42 
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successful as AMD from mine entries continues to degrade stream aquatic habitat (Unruh et al. 1 
2009).    2 
 3 
In summary, current and past coal mining practices have resulted in major adverse impacts to 4 
aquatic resources at some sites.  The adverse impacts that have been documented to occur in 5 
association with coal mining in the United States have included impairment of macroinvertebrate 6 
and fish communities on- and off-site, degraded water quality including but not limited to 7 
sedimentation of in-stream habitats and selenium toxicity, and permanent loss of stream habitats 8 
through burial.  These adverse impacts have the potential to occur with all mining methods and 9 
in all coal regions.  While adverse impacts could occur at any individual mine site, the 10 
disproportionate distribution of more coal mines in the Appalachian Basin (Table 4.5.4-1) has 11 
resulted in more adverse impacts to stream resources in that region.  Some stream restoration 12 
efforts have demonstrated successes where remedial work and AMD treatments have resulted in 13 
the improvement of aquatic habitat and return of fish populations; however, these restoration 14 
efforts are considered long-term solutions. 15 

4.1.4.2 Land Elements 16 

For this analysis, the following assumptions were made to describe the mining practices that are 17 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 1. The 18 
approximate original contour does not necessarily have to be reestablished at all mining sites, 19 
and approximately 54,000 new acres of land are expected to be developed for new coal mining 20 
operations each year under this alternative (Table 4.5.4-1). 21 

Issues associated with land elements that are discussed below in relation to their documented 22 
association with coal mining include the following: 23 

• Habitat change (e.g., fragmentation, edge effect, microclimate changes, invasive 24 
species) 25 

• Habitat loss 26 

• Community composition 27 

• Impacts on species, including protected species 28 

• Wildlife exposure to contaminants 29 

Mining activities have the potential to fragment existing terrestrial habitats.  Habitats that were 30 
once continuous become divided into separate fragments, reducing the available habitat for 31 
organisms from the divided ecological system.  If organisms are unable to move among 32 
fragments, they must survive on the resources that remain in the habitat fragment.  Area is the 33 
primary determinant of the number of species in a fragment (Rosenzweig, 1995). Thus, habitat 34 
fragmentation is often a cause of species becoming threatened or endangered, and an important 35 
cause of species extinction (Rosenzweig, 1995). 36 

The ecological impacts associated with habitat fragmentation can be generally described in two 37 
categories: limitations to species mobility and edge effects. The potential for dispersal and 38 
colonization is often reduced when habitat becomes fragmented, as bird, mammal, and insect 39 
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species of forest interiors are sometimes found not to cross even very short distances of open 1 
areas (Laurance and Bierregaard, 1997; Primack, 2002).  Caribou, native to Alaska, have a 2 
tendency to keep 5 kilometers (km) from human settlements and structures, such as roads and 3 
power lines, which indicates that fragmentation caused by even seemingly low-density sprawl 4 
can substantially reduce habitat used by the caribou (Nelleman et al., 2001).  Crooks et al. (2001) 5 
examined the impact of habitat fragmentation on eight bird species in chaparral and sagebrush 6 
communities of the United States and found that smaller habitat fragments had higher rates of 7 
extinction and lower rates of colonization by the birds.  Many threatened species of songbirds in 8 
the United States are woodland species, adapted to the deep woods, and they need an area of 9 
approximately 10 hectares (24.7 acres) per breeding pair (Cunningham et al., 2003); forest 10 
fragmentation can adversely affect songbirds. 11 

Some of the more important habitat changes associated with edge effects include microclimate 12 
changes in light, temperature, humidity, and wind, and increases in the incidence of fire (Stevens 13 
and Husband, 1998).  Each effect can significantly affect the vitality and composition of species 14 
within the fragment (Primack, 2002).  For example, microclimatic changes along forest edges 15 
were found to result in increased mortality of trees (Laurance et al., 1998).  As species of plants 16 
and animals are often precisely adapted to temperature, humidity, and light levels, changes in 17 
those conditions may eliminate the species from the habitat fragment or fragment edge. Shade-18 
tolerant plant species and humidity-sensitive animals, such as amphibians, often are eliminated 19 
rapidly (Primack, 2002).  Over time, the species of plants and animals that occur along edges 20 
differ from those found in the interior.  New edge habitat also increases the habitat fragment’s 21 
vulnerability to invasive species (Cunningham et al., 2003).  Invasive plants along the habitat 22 
edge can disperse seeds into the habitat interior where the invasive species may become 23 
established in open areas where trees or shrubs have recently died, either due to natural causes or 24 
because of the newly altered growing conditions (Primack, 2002). 25 

Invasive plant species have the potential to disrupt natural communities.  Some invasive plant 26 
species also alter ecosystem processes and habitat functions and suitability, and can interfere 27 
with crop production.  For these reasons, invasive plant species are of national and global 28 
concern (NISC, 2008).  The ecological effects of invasive vegetation could include competition 29 
with or displacement of native plants, the reduction in suitable foraging areas for wildlife, and 30 
competition with or displacement of species of special concern.  As land areas are cleared for 31 
different mine operations, the cleared habitats and the surrounding areas become vulnerable to an 32 
increase in invasive species.  The degree of impact of land clearing on invasive plant species 33 
would vary based on the amount of access road construction that is undertaken and the coal 34 
extraction method used by a mine.  Underground mining techniques, such as room-and-pillar 35 
mining, are expected to have relatively minor adverse impacts associated with the spread of 36 
invasive vegetation, as the only land clearing required would be centered around the mine 37 
support facilities (access roads and staging areas) and shaft openings.  Transport of equipment to 38 
and from mining sites has the potential to spread invasive plants to the area.  In contrast, land 39 
clearing for surface mining techniques such as area mining is assumed to have greater adverse 40 
impacts based on the larger land area that is cleared and the greater volume of mine waste that 41 
must be stockpiled.  The adverse impacts created by land clearing would continue through the 42 
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operation and reclamation stages of the mine, as invasive plant species that colonize the area 1 
would become established and may potentially spread.  Adverse impacts associated with 2 
invasive species that are established during road construction would be a one-time, long-term 3 
impact that would continue through the operation and reclamation stages of the mining 4 
operation. 5 

The disposal of spoil and overburden could create additional cleared areas that could be 6 
colonized by invasive plant species in the excess spoil disposal areas and along adjacent habitat 7 
edges.  Because many invasive species are aggressive early colonizers of disturbed areas, even 8 
temporary spoil/overburden piles can offer invasive plants a foothold for establishment.  The 9 
magnitude of the adverse impacts would differ among coal extraction methods, depending on 10 
their methods of disposal.  Methods such as the area mining using a dragline would have minor 11 
to moderate adverse impacts, as the excess spoil is placed in the cut or strip, reducing the area 12 
required for disposal, which in turn reduces the area available for invasive species to become 13 
established.  Other mining methods, such as underground mining, open-pit mining, and 14 
mountaintop removal mining may have moderate to high adverse impacts related to the spread of 15 
invasive species, as they often require larger areas for spoil disposal compared to other coal 16 
extraction methods.  The impacts of spoil disposal, like land clearing, would continue through 17 
the operation and reclamation stages of the mine, as invasive plant species that colonize the area 18 
would remain and potentially spread to adjacent areas. 19 

Land clearing associated with mining also results in the loss of natural forest, shrubland, and 20 
grassland communities.  These impacts can include the loss of populations of locally important 21 
medicinal plants, as well as other culturally sensitive plants.  The cryptobiotic crusts that are 22 
important biological communities at the soil surface in many portions of the western United 23 
States, particularly in the Colorado Plateau, may be destroyed by activities associated with coal 24 
mining. 25 

Mining activities have the potential to release chemicals into the terrestrial environment.  These 26 
contaminants have the ability to alter on-site and off-site habitats.  Chemicals associated with 27 
mining activities can be toxic to terrestrial wildlife at varying concentrations.  During all phases 28 
of mining operations (construction, mine operations, and reclamation/abandonment), a variety of 29 
chemicals have the potential to enter the environment, resulting in exposure of terrestrial 30 
wildlife. 31 

Mine construction begins with the clearing of land, which often requires the use of heavy 32 
equipment.  Herbicides and chemicals associated with heavy equipment can be toxic at varying 33 
concentrations.  Unintended targets of herbicide applications, such as wildlife and protected 34 
species, can be exposed via drift, runoff, leaching, wind transport, accidental spills, and direct 35 
spraying.  The potential effects as a result of herbicide treatment vary by the extent, method of 36 
treatment, herbicide used, timing of application, and concentration of herbicide.  Potential 37 
impacts may include reduced reproduction, reduced fecundity, damage to organs, changes in 38 
growth, changes in behavior, and death (McCain et al., 2000; USDA, 2005).  Recent research has 39 
highlighted the potential for certain herbicides to act as endocrine disrupters.  These chemicals 40 
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affect endocrine glands, hormones, and hormone receptors.  Endocrine disruption can result in 1 
abnormal growth, decreased fertility and hatching success, and gender variance (USEPA, 2009).  2 
Larger animals and birds likely would avoid the construction area during treatment because of 3 
noise and activity.  Animals that temporarily leave the treatment area have reduced risk of direct 4 
contact with the herbicides.  Other animals that cannot disperse as readily (like salamanders, 5 
small mammals, insects, etc.) could be adversely affected by broad-scale treatments using 6 
herbicides with moderate to high toxicity. 7 

In association with land clearing, exposed sediment can result in erosion and increased runoff to 8 
downstream waterbodies.  Suspended solids in the runoff can have adverse impacts on the water 9 
quality of receiving streams, resulting in water that is unpalatable and/or toxic to wildlife. 10 

There is relatively little research on the pathways for exposure of contaminants from coal mining 11 
activities to terrestrial wildlife.  The majority of terrestrial contaminant exposure is attributed to 12 
the oral exposure pathway.  This pathway refers to exposure through dietary consumption of the 13 
contaminants.  Potential for exposure to contaminants could occur through the ingestion of 14 
contaminated soil, vegetation, prey, or water.  Contaminants can enter the food chain in plants 15 
through assimilation of contaminants in roots and leaves.  Contaminants that enter the 16 
waterbodies downstream of mines, as discussed above, can have adverse impacts on terrestrial 17 
wildlife.  Wildlife that feed on fish and other aquatic organisms may be indirectly affected 18 
through reduced prey or directly affected through foodchain bioaccumulation of contaminants 19 
with potential to produce adverse impacts (Harding et al., 2005).  The major contaminant 20 
associated with coal mining that is known to bioaccumulate is selenium (Palmer et al., 2010), 21 
which is known to be toxic to wildlife and livestock (Merck Veterinary Manual, 2008). 22 

Fire is an ongoing problem at active and abandoned coal mines.  From 1990 to 2007, 1,601 23 
reportable fires (an average of 89 fires per year) occurred in the U.S. mining industry (Trevits et 24 
al., 2008).  Most were caused by operational processes such as flame cutting and welding 25 
operations, frictional heating and ignitions, electrical shorts, mobile equipment malfunctions, and 26 
spontaneous combustion.  Mine fires produce a variety of adverse environmental effects.  The 27 
most immediate and obvious are the destruction of surrounding habitat and of once-thriving 28 
human communities.  Coal-fire gas typically contains between 40 and 50 compounds, many of 29 
which are toxic and some of which are carcinogenic (Stracher, 2010). 30 

In addition to carbon dioxide, methane, and mercury, other polycyclic aromatic hydrocarbon 31 
(PAH)-containing particulates may be emitted, including creosote.  In addition, numerous other 32 
solid phases nucleate from the gas, some of which may contain potentially harmful 33 
concentrations of mercury, lead, fluorine, selenium, arsenic, bismuth, and tin.  These compounds 34 
can pollute the local water system and the soil (Stracher, 2010). 35 

Several direct and indirect adverse impacts on the environment that are caused by coal fires 36 
(Chakrabarty, 2010) may include the following: 37 

• Emission of noxious gases and the particulate matter that pollute the local 38 
atmosphere 39 
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• Emission of greenhouse gases, further aggravating the global warming 1 
problem 2 

• Loss of flora and fauna 3 

• Subsidence, causing damage to life and properties and changes in the local 4 
drainage pattern 5 

• Air pollution 6 

• Land degradation 7 

• Temperature increase of surrounding areas 8 

• Increase in production costs for fire extinguishing 9 

Examples of coal fires currently burning in abandoned mines throughout the United States 10 
include the Mulga gob fire in Alabama; the Ruth Mullins, Truman Shepherd, and Tiptop coal 11 
fires near the town of Hazard in eastern Kentucky; several fires in abandoned mines in Colorado; 12 
the Welch Ranch fire, near Sheridan in the Powder River basin (plus other select localities in 13 
Wyoming); and the fire in Centralia, Pennsylvania, which has been burning since 1962 (Stracher, 14 
2010).  The Tiptop underground coal fire in Breathitt County, Kentucky, typifies these results.  15 
No one seems to know how long it has burned, how much coal it has consumed, how it started, 16 
or the dangers associated with it.  The origin of this fire possibly occurred before mining ended 17 
at Tiptop some 80 years ago (Stracher, 2010). 18 

Noise is defined as loud, unexpected, unpleasant, or undesired sound, which can be an 19 
annoyance when it is loud enough to be sensed above the usual background sounds of a 20 
particular area.  The bulk of studies on the effects of noise on wildlife emphasize the behavioral 21 
effects of noise, because such effects are more readily observable.  Very little work has been 22 
done on the nonauditory physiological effects of noise on wildlife (USEPA, 1980).  Noise is 23 
most often considered an aversive stimulus, although some types of sounds actually attract 24 
animals.  The presence of humans and/or machines can exaggerate or otherwise affect an 25 
animal’s reaction to noise.  It may be difficult to determine what affects wildlife more acutely—26 
human presence or noise (USEPA, 1980). 27 

It is generally accepted that the effects of noise on most wildlife species are poorly understood 28 
(Larkin et al., 1996; Brown, 2001).  As noted in the report The Effects of Noise on Wildlife: 29 
Mackenzie Gas Project prepared by AMEC America Limited (AMEC) in 2005, there are 30 
numerous reasons for this: 31 

• Extrapolation from one species to the next 32 

• Measurement problems (e.g., lack of species-specific frequency weighting) 33 

• Filters and failure to accurately report measurement parameters 34 

• Inadequate attention to the role of ambient noise 35 
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• Failure to separate the visual and auditory components of reported 1 
disturbances 2 

• The applicability of experimental research to a natural setting 3 

Response to noise disturbance cannot be generalized across species or among genera (Larkin et 4 
al., 1996).  There might even be differences in responses among individuals or groups of 5 
individuals of the same species.  An animal’s response to noise can depend on a variety of 6 
factors, including the following (AMEC, 2005; Larkin et al., 1996): 7 

• Noise level 8 

• Frequency distribution 9 

• Duration 10 

• Number of events 11 

• Variation over time 12 

• Rate of onset 13 

• Noise type (e.g., white noise versus harmonic or pure tones) 14 

• Existence and level of ambient (background) noise 15 

• Time of year 16 

• Time of day 17 

• Animal activity and location 18 

• Age and sex class 19 

• Experience 20 

The potential adverse impacts of noise on wildlife are numerous and may include acute or 21 
chronic physiological damage to the auditory system, increased energy expenditure, physical 22 
injury incurred during panicked responses, interference with normal activities such as feeding, 23 
and impaired communication among individuals and groups (AMEC, 2005; Larkin et al., 1996).  24 
However, how the noise-producing activities associated with coal mining may affect wildlife in 25 
future mining operations cannot be predicted.  Noise thresholds for individual species are 26 
unknown, evidence for habituation is limited, long-term effects are generally unknown, and how 27 
observed behavioral and physiological responses might be manifested ecologically and 28 
demographically are poorly understood and seldom addressed (Brown, 2001). 29 

The main sources of noise in the mining industry are blasting, operation of earth-moving 30 
equipment, construction of haul roads, drilling, and operation of coal-handling plants.  Mining 31 
and associated activities can produce noise far above normal ambient levels.  Mining methods 32 
and primary sources of noise from mining and mine reclamation activities in each of the coal 33 
regions are summarized below. 34 

Appalachian Basin 35 

Mining methods include underground, contour, mountaintop removal, and highwall mining.  36 
Sources of noise that could adversely affect wildlife in the project vicinity would include 37 
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blasting, drilling, clearing and grubbing, cutting, loading and hauling, construction of haul roads, 1 
and machine noise from mechanical equipment. 2 

Colorado Plateau 3 

Mining methods include underground and surface mining.  Sources of noise that could adversely 4 
affect wildlife in the project vicinity would include blasting, drilling, cutting, loading and 5 
hauling, construction of haul roads and sediment- and erosion-control features, backfilling and 6 
grading, and machine noise from mechanical equipment. 7 

Gulf Coast 8 

Mining methods include strip mining using a dragline or the scraper/dozer method.  Sources of 9 
noise that could adversely affect wildlife in the project vicinity would include machine noise 10 
from the mechanical equipment, construction of haul roads and sediment- and erosion-control 11 
features, backfilling and grading, and machine and vehicular noise. 12 

Illinois Basin  13 

Mining methods include underground surface mining and the dragline method.  Sources or noise 14 
that could adversely affect wildlife in the project vicinity would include machine noise from the 15 
mechanical equipment, construction of haul roads and sediment- and erosion-control features, 16 
backfilling and grading, and machine and vehicular noise. 17 

Northern Rocky Mountain and Great Plains 18 

Mining methods include underground and surface mining.  Mines are primarily medium or large 19 
box-cut area mines or open-pit mines.  Sources of noise that could adversely affect wildlife in the 20 
project vicinity are blasting, drilling, digging, construction of haul roads and erosion–control 21 
features, clearing and grubbing, excavation, mechanical equipment, and vehicular noise. 22 

Northwest 23 

The one active coal mine in the Northwest region is the Usibelli mine in Alaska, which uses the 24 
dragline method of coal extraction.  Sources of noise that could adversely affect wildlife in the 25 
project vicinity of dragline mines include machine noise from mechanical equipment, 26 
construction of haul roads and sediment- and erosion-control features, backfilling and grading, 27 
and machine and vehicular noise. 28 

The community-level disturbances that occur in association with coal mining described in this 29 
section (e.g., invasive species, fire, noise, habitat fragment, etc.) can adversely affect protected 30 
species at or near new mine sites.  The federally protected terrestrial species that are known to be 31 
distributed in the coal-producing counties in the United States are described more fully in 32 
Section 3.13 and its associated appendices. 33 
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In summary, current and past coal mining practices have resulted in major adverse impacts to 1 
terrestrial resources at some sites.  These adverse impacts have included fragmentation of 2 
habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 3 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 4 
permanent loss of terrestrial habitat.  These adverse impacts can and do occur with all mining 5 
methods and in all coal regions.  While adverse impacts can occur at any mine site, the 6 
disproportionate distribution of more coal mines in the Appalachian Basin (Table 4.5.4-1) has 7 
resulted in more adverse impacts to biological resources in that region. 8 

4.1.4.3 Other Elements 9 

For this analysis, the following assumptions were made to describe the practices that are most 10 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 11 
SMCRA for Alternative 1 (the No Action Alternative): 12 

• Topsoil does not necessarily have to be reused on-site (see below). 13 

• Cleared forest does not necessarily have to be restored to forest. 14 

• Use of native species is required in revegetation activities; however, non-15 
native plant species may be used in revegetation activities if allowed by the 16 
regulatory authority (see below). 17 

• Habitat enhancement projects do not necessarily have to occur within the 18 
same watershed. 19 

Regarding the reuse of topsoil in-site, 30 CFR 816.22(a)(1)(i) (Title 30, Mineral Resources, 20 
Chapter VII, Office of Surface Mining Reclamation and Enforcement, Part 816, Permanent 21 
Program Performance Standards, Surface Mining Activities), requires that all topsoil shall be 22 
removed as a separate layer from the area to be disturbed, and segregated.  Further, according to 23 
30 CFR 816.22(a)(1)(ii), only where the topsoil is of insufficient quantity or poor quality for 24 
sustaining vegetation, the materials approved by the regulatory authority in accordance with 25 
paragraph (b) of this section shall be removed as a separate layer from the area to be disturbed, 26 
and segregated.   27 

Regarding the use of non-native plant species, 30 CFR 816.111(a)(2) requires that the permittee 28 
shall establish on re-graded areas and on all other disturbed areas, except water areas and surface 29 
areas of roads that are approved as part of the postmining land use, a vegetative cover that is in 30 
accordance with the approved permit and reclamation plan and that is comprised of species 31 
native to the area, or of introduced species where desirable and necessary to achieve the 32 
approved postmining land use and approved by the regulatory authority.     33 

Generally, activities associated with coal mining operations in the United States affect large 34 
areas of upland communities, including forests.  Development of individual mine sites can result 35 
in the disturbance or removal of hundreds to thousands of acres of upland habitat.  The degree of 36 
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adverse impacts to terrestrial species composition can vary depending on previous land use, 1 
surrounding land use, mining methods, and mitigation measures undertaken during all phases of 2 
mining, from construction to reclamation.  The natural regeneration within a mine site depends 3 
on the reclamation practices and postmining land use chosen (Scott and Zimmerman, 1984).  4 
Current Federal and State regulations support the Forestry Reclamation Approach (FRA) (Burger 5 
et al. 2005) technique for establishing forests as a postmining land use.  The FRA is a method for 6 
reclaiming coal-mined land to forest under SMCRA. This approach includes the following steps: 7 

1. Create a suitable rooting medium for good tree growth that is no less than 4 feet deep and 8 
comprised of topsoil, weathered sandstone, and/or the best available material. 9 

2. Loosely grade the topsoil or topsoil substitutes established in step one to create a non-10 
compacted growth medium. 11 

3. Use ground covers that are compatible with growing trees. 12 
4. Plant two types of trees, early succession species for wildlife and soil stability, and 13 

commercially valuable crop trees. 14 
5. Use proper tree planting techniques. 15 

Reforestation practices on former coal mine lands are reported to have mixed success.  For 16 
example, Burger and Fannon (2009) evaluated hardwood reestablishment at mine sites in 17 
Appalachia and found that some species were difficult to establish, which was attributed to the 18 
gradient of mine soil fertility (of which soil compaction was thought to be an important factor).  19 
Ecosystem processes in these reforested sites are generally found to be adversely affected with 20 
decreased yield potential (Burger and Fannon, 2009) and decreased carbon storage potential 21 
(Palmer et al., 2010).  Using the FRA method, native hardwoods often have a better site index on 22 
mined lands reclaimed using FRA than native hardwoods growing on adjacent unmined areas 23 
(Burger and Zipper 2009).  Data showed that mined land, when properly reclaimed, can be more 24 
productive for forest products than the premining soils if appropriate reclamation techniques are 25 
used because minesoils are deeper than those that occur on mountain slopes prior to mining 26 
(Burger and Zipper 2009). 27 

Terrestrial wildlife are displaced from their environments during the mining process and may not 28 
return without the necessary resources for their survival.  Disturbances to wildlife during the 29 
mining process are widespread and affect a greater area than just the mine site.  Disturbances 30 
associated with new coal mines include new roads and the associated traffic, noise, changes in 31 
topography and landforms, removal of vegetation, alteration of streams, and off-site transport of 32 
chemicals. 33 

Habitat complexity can be reduced following mining, which may result in changes in plant and 34 
wildlife species composition (Wray et al., 1982).  Despite a shift in species composition, a 35 
reclaimed mine site can provide valuable wildlife habitat if planned properly.  Abandoned mines 36 
provide critical habitat for many species of bats, and it is now standard practice for mine closures 37 
to incorporate bat conservation practices at sites nationwide (Watkins, 2002) via implementation 38 
of fairly straightforward and “low tech” methods (USFWS et al., 2009).  Substantial coal mine 39 
site reclamation projects have demonstrated that suitable habitat for species of special concern 40 
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and/or breeding birds at sites across the different coal regions of the United States can be 1 
established at these sites.  Restoration projects targeted to create or improve habitat for listed bird 2 
species at coal mine sites have reported numerous successes, including successful breeding by 3 
Henslow’s sparrows at reclaimed grasslands established on coal mine sites in Pennsylvania 4 
(Mattice et al., 2005); successful breeding by raptors at relocated nests at a variety of mine sites 5 
in the Powder River Basin (reviewed by McKee, 2007); successful breeding by interior least 6 
terns at habitat created on a mine site in Texas (Kasner and Slack, 2002); and creation of 7 
breeding habitat for mountain plovers at a coal mine site in the Powder River Basin (reviewed in 8 
Appendix C).  Scott et al. (2002) found that despite lack of native vegetation, grassland 9 
reclaimed mine sites in Indiana supported a typical array of Midwestern grassland bird species.  10 
Similar findings have been observed for grasslands created at reclaimed mine sites in Appalachia 11 
(Mattice et al., 2005; Carrozzino, 2009; Brenner and Kelly, 1981; and others) and for restored 12 
woodland habitats at coal mining sites in North Dakota (Kirby et al., 2003) and Appalachia 13 
(Carrozzino, 2009; and others). 14 

Several studies on reclaimed mine lands found that the presence of rock outcroppings was 15 
correlated with positive terrestrial species composition as described by richness and abundance 16 
of small mammals and bird species (Ireland et al., 1994; Chamblin and Wood, 2004; Rumble, 17 
1989).  Conversely, other studies have demonstrated that some groups of species are not readily 18 
reestablished on reclaimed coal mine lands.  For example, salamanders were not found on select 19 
reclaimed mine sites of varying ages and cover types in Appalachia (Carrozzino, 2009), and 20 
prairie dog relocations at mine sites in the Powder River Basin have not all been successful 21 
(reviewed by McKee, 2007). 22 

Revegetation programs associated with the site abandonment process are intended to reduce the 23 
adverse impacts to on-site and off-site biological resources from cleared, unvegetated areas.  24 
Under the No Action Alternative, the use of native species in site reclamation is required under 25 
30 CFR 816.111(a)(2); however, the use of introduced species are allowable where desirable and 26 
necessary to achieve the approved postmining land use and approved by the regulatory authority.  27 
If native species are not used, this diminishes the potential beneficial impacts of the process.  The 28 
beneficial impacts associated with revegetation projects at the mine sites vary from low to high, 29 
depending on the use of native plant material, and the nature and success of the revegetation 30 
efforts.  31 

Mine reclamation is the process of backfilling, regrading, and planting vegetation on a disturbed 32 
mine site to meet postmining land use requirements.  It may include removal of infrastructure 33 
such as structures, conveyors, and rail lines; earth moving to fill in the mined areas or shaft, thus 34 
recontouring the surface; soil replacement or soil substitute handling; and revegetation.  Primary 35 
sources of noise for decommissioning and mine reclamation activities would include mechanical 36 
equipment (rollers, bulldozers, and diesel engines), blasting, and vehicular traffic.  Generation of 37 
noise during the reclamation process likely has some degree of adverse impact on wildlife. 38 

The conversion of mine lands to reclaimed land often poses major changes, not only in 39 
topography, but also in vegetative communities, wildlife habitat, and soil structure and 40 
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properties, all of which result in major changes to biogeochemical cycles, hydrology, stream 1 
physiochemical characteristics, and aquatic species composition (Simmons et al., 2008).  The 2 
most common uses of reclaimed mine lands in the Appalachian coal region is hay and grass 3 
pastureland, because the constructed soil is often a poor medium for plant growth (Simmons et 4 
al., 2008).  According to Burger and Zipper (2009), thousands of acres of Appalachian mined 5 
land that were originally forested have been reclaimed as hayland, pasture, or wildlife habitat. 6 
Grass and legume species used to revegetate reclaimed surface-mined lands in the central 7 
Appalachian coal region are also used for cattle production (Ditsch et al. 2009). Reclaimed land 8 
uses vary among coal mining regions of the U.S.  In Indiana, reclaimed mine lands between 1996 9 
and 2002 included fish and wildlife use (25%), forest (12%), agricultural cropland and 10 
pastureland (51%), development (4%), and water features (8%) which included new ponds, 11 
lakes, and water courses created during mining and reclamation (USDOI OSM and Indiana 12 
Department of Natural Resources, 2007).  Thus, unless restoration measures have been 13 
implemented to restore specific wildlife habitat functions and values, streams are often 14 
eliminated by burial and the species that once inhabited them are lost, which results in long-term 15 
adverse impacts to aquatic habitats and species as a result of site reclamation. 16 
   17 
In summary, current and past coal mining practices have resulted in major adverse impacts to 18 
terrestrial and aquatic resources at some sites, and mining reclamation programs, in some 19 
instances, have not adequately mitigated the impacts.  As indicated in the studies mentioned in 20 
the preceding paragraphs, reclamation and revegetation programs in some instances have  failed 21 
to restore ecological functions in the affected streams and uplands.  Beneficial impacts to aquatic 22 
and terrestrial resources at reclaimed mine sites are also possible and include providing valuable 23 
habitats to wildlife species.  Restoration projects can create or improve habitat for various 24 
species, including listed species.  Further, if proper reclamation techniques are used, mined soils 25 
can provide for productive forest products. 26 

4.1.5 Land Use; Visual Resources; Recreation 27 

Under Alternative 1, the No Action Alternative, current mining practices would continue under 28 
currently enforced rules.  Likewise, recreation, land use, and visual resource impacts, whether 29 
positive or negative, would be expected to continue to occur at current levels, or relative to 30 
current trends.  Table 4.1.5-1 provides data on anticipated land acreage and stream mile impacts 31 
for Alternative 1.  The No Action Alternative will be used as the baseline condition against 32 
which the other alternatives are compared. 33 

Table 4.1.5-1 Anticipated Land and Stream Impacts for Alternative 1 34 

Coal Resource Region 

Impacted 
Affected 

Area 
(acre/yr) 

Impacted 
Affected 
Streams 
(mile/yr) 

Percent 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 33,121 70.89 n.a. 
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Coal Resource Region 

Impacted 
Affected 

Area 
(acre/yr) 

Impacted 
Affected 
Streams 
(mile/yr) 

Percent 
Change from 
Baseline (No 

Action 
Alternative) 

Colorado Plateau 4,219 7.97 n.a. 

Gulf Coast 3,121 6.01 n.a. 

Illinois Basin 7,590 14.44 n.a. 

Northern Rocky Mountains 
and Great Plains 

5,863 10.59 n.a. 

Northwest 163 0.16 n.a. 

Other Western Interior 411 0.91 n.a. 

 1 

Surface mining, by its very nature, modifies land use during the life of the operation and beyond, 2 
often permanently.  During the mining operation, vegetation is removed, wildlife is displaced, 3 
watercourses may be altered, and the topography of the land may be drastically changed.  Some 4 
argue that mining enhances land use, especially in the Appalachian Basin, where mining creates 5 
level plateaus suitable for residential, industrial, or recreational development, where land for 6 
such development may not otherwise be available.  Others argue that these changes to the 7 
landscape and land use do nothing to promote development, as most reclaimed mine sites with 8 
such postmining land uses remain undeveloped or are not suited for such purposes due to 9 
unstable topsoil materials.  This section of the DEIS describes environmental impacts to 10 
recreation, land use, and visual resources under each alternative.  The impact analysis assumes 11 
that impacts are driven by the predicted shifts in coal production and associated mining methods. 12 

Recreation is generally recognized as providing significant physical, mental, and social health 13 
benefits, in addition to providing economic benefits to individuals and local communities.  The 14 
Bureau of Land Management’s (BLM) Performance and Accountability Report for FY2007 15 
states: “Recreational uses contribute to our quality of life by reducing depression, relieving 16 
stress, and improving self-esteem and personal growth, along with helping to control obesity, 17 
boost the immune system, diminish the risk of disease, and increase life expectancy.  18 
Economically, expenditures by the public for recreation on public land support tens of thousands 19 
of jobs and contribute significantly to the viability of thousands of small businesses, especially 20 
outfitting, guiding, and tourism related companies and community service providers.” 21 

Land ownership is different in the western states versus the eastern states.  Much of the land and 22 
mineral rights in the West are owned by the federal government and leased for mining through 23 
the BLM, whereas the land in the Eastern states is largely under private land ownership.  This 24 
variation in land ownership affects recreational opportunities by virtue of access rights on public 25 
versus private land.   26 

While mining occurs primarily on private lands in the East, one must consider that there are 27 
corporate landowners and noncorporate, or family, forest landowners on whose lands mining 28 
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occurs.  The corporate-owned lands that are subject to surface mining are owned by companies 1 
whose primary revenue comes from coal and gas royalties and timber sales.  Some corporate 2 
landowners generate comparatively small revenue streams through hunting access lease 3 
agreements with local hunt clubs.  However, much of the corporate-owned lands subject to 4 
surface mining are either open to free public access through agreements with state wildlife 5 
agencies or treated as “no man’s land” and trespassed upon by the public. 6 

Many corporate-owned lands encompass thousands or even tens of thousands of acres in 7 
contiguous tracts.  The only other lands of similar ownership scale are state and national forests 8 
in the East.  This ownership of very large tracts of land provides opportunities for large-scale 9 
public outdoor recreation.  This ownership pattern has kept huge expanses of lands “wild” even 10 
when subjected to mining activities.  This land ownership pattern is the primary reason that 11 
Kentucky has been able to restore wild elk.  Not only did it provide large, unbroken wildlands, 12 
the state wildlife agency only had to work with a few landowners to make it happen.  One can 13 
reasonably predict that if new regulations were to greatly reduce the ability of these corporate 14 
landowners to surface mine for coal, the logical reaction of the corporate landowners would be to 15 
liquidate their ownership in the land surface rights.  Over time, it could be expected that 16 
ownership would become more and more fragmented.  This fragmentation of ownership would 17 
be expected to reduce significantly opportunities for outdoor recreation. 18 

Recreation encompasses many different activities that vary from region to region.  These 19 
recreational opportunities both serve local residents and attract tourists from other regions, which 20 
in turn brings an influx of outside spending into the local economies.  This influx of outside 21 
spending supports local employment in travel and tourism industries, such as tour guides, hotels, 22 
motels, campgrounds, restaurants, gift shops, service stations, among other businesses.  In 23 
addition to attracting tourists from outside the region, ample recreational facilities often keep 24 
local residents from traveling to other locations for recreational opportunities.   25 

Chapter 3.15 provides baseline data on the number of visits to national parks and the economic 26 
contributions of tourism for each of the coal-producing states in each of the coal resource 27 
regions.  Although those data represent statewide values and are not broken out for the individual 28 
coal-producing counties, the contributions of recreation and tourism to local coal communities 29 
should be relatively proportional.  Chapter 3.15 also provides baseline information on state parks 30 
and forests located within each of the coal resource regions.  National parks, national forests, 31 
state parks, and state forests are protected by law from surface mining activities; however, these 32 
areas are still subject to underground mining.  Since these publically owned park and forest areas 33 
are off-limits to surface mining, they would remain available for recreational use during and after 34 
mining activities for any of the proposed alternatives. 35 

Potential negative impacts to recreational resources from mining can include the following: 36 

• Impacts from surface disturbance during mining (truck traffic, noise, dust, blasting, 37 

reduced public access) 38 

• Fragmentation of forest habitat 39 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-53 

• Changes in surface waters used for recreation (both quality and quantity) 1 

• Changes in future recreation development potential 2 

• Changes in perception of recreation areas 3 

• Potential for subsidence impacts to surface resources (roads, forests, streams, and other 4 

water bodies) 5 

• Potential for subsidence impacts to activities (fishing, swimming, boating, and hunting) 6 

Impacts to recreational resources from mining can also be considered positive impacts, as certain 7 
postmining land use developments provide additional recreational facilities and opportunities.  8 
Some positive impacts to recreation include the development of designated use facilities such as 9 
athletic fields, golf courses, ATV trails, multipurpose recreation centers, and equestrian trails and 10 
trailheads on reclaimed surface mines.  Other, more indirect positive recreational impacts result 11 
from postmining land use changes that restore or provide enhanced wildlife habitat to the 12 
reclaimed surface mine lands.  For example, deer, wild turkey, cottontail rabbits, bobwhite quail, 13 
and elk prefer a forest-glade fringe habitat resulting from postmining reclamation that creates a 14 
mosaic of forests and grasslands.  Many neotropical migrant songbird species thrive in grassland 15 
and shrub habitats.  These habitat types are in short supply in the Appalachians, thus mining can 16 
create habitat for these bird species, offering wildlife viewing opportunities that might not 17 
otherwise be available.  Another example of positive impacts is Kentucky’s very successful 18 
restoration of elk on reclaimed mine lands.  Kentucky’s once-native elk has returned from zero to 19 
a population in excess of 10,000, providing new recreational opportunities, including wildlife 20 
viewing and hunting.   21 

Access and haul roads associated with mining tend to divide and interrupt the continuity of forest 22 
habitat, at least on a temporary basis during active mining.  However, these same roads can result 23 
in additional future recreational opportunities by providing access routes that open up remote 24 
areas that are otherwise inaccessible to the general public.  Dispersed recreational opportunities, 25 
such as hiking, sightseeing, hunting, and primitive camping can be negatively affected by the 26 
mining process and the construction of access roads. 27 

Surface water quality impacts from mining indirectly affect recreational activities such as 28 
fishing, swimming, and boating.  Various studies have correlated mining with increased levels of 29 
salinity, sulfates, total suspended solids, and certain metals in runoff waters.  These increased 30 
levels are most prevalent in the headwater streams and become more diluted while moving 31 
further downstream.  Therefore, any mining-related effects on boating would likely be minimal, 32 
since by the time the stream flow is sufficient to support boating, the contaminant levels would 33 
be diluted.  This same reasoning is also applicable to swimming, but to a lesser degree.  Water 34 
quality impacts are more of a concern with regard to fishing because of the potential degradation 35 
of the aquatic habitat, resulting in reduced numbers and species diversification. 36 

Determination of the impacts to recreation from either an increase or a decrease in mining for a 37 
specific region are very difficult to quantify because of the combination of positive and negative 38 
effects on recreation from mining and postmining land uses.  It is also difficult to predict impacts 39 
because there has been little research performed and very limited data are available on 40 
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recreational impacts.   Additionally, some impacts are relatively temporary and would return to 1 
near pre-mined conditions over a period of time, while other impacts can be considered 2 
permanent.  Loss of one type of recreational opportunity often leads to an increase in a different 3 
type of recreational opportunity.  This shift of available recreational opportunity is most evident 4 
where the type of recreation is transformed from a passive activity (i.e., hiking or wildlife 5 
viewing) to an active activity (i.e., golf course or athletic field).  Also, mining activity and the 6 
ensuing reclamation can lead to a shift in the suite of wildlife species using the landscape, thus 7 
changing the potential recreational experience.  If one has an interest in bird watching and 8 
viewing species that can be found in a mature eastern hardwood forest, mining activity can have 9 
a negative impact.  If one wants to view birds and other wildlife species that thrive in grassland, 10 
shrub, and edge habitats, mining and the ensuing reclamation can benefit that activity.  Thus, the 11 
determination of whether such recreational activity shifts are positive or negative often depends 12 
largely on the primary interests of the affected community, specific recreational needs of a 13 
community, and whether similar displaced activities can be found nearby. 14 

There are no changes to SMCRA under the No Action Alternative that would directly affect 15 
visual resources.  Under Alternative 1, the existing practices and documentation for review and 16 
assessment of visual impacts would continue.  However, implementation of practices under each 17 
of the 11 elements could affect visual quality and assessment indirectly.  Decisions related to the 18 
uses of the landscape could result in impacts to visual resources.  In addition, the various systems 19 
for public review of documentation and required materials for federal agencies lead to a variety 20 
of visual resources impact assessments.  Some of the elements, such as corrective action 21 
thresholds, baseline data collection and analysis, monitoring during mining and reclamation, and 22 
fish and wildlife protection and enhancement do not provide specific limitations that affect the 23 
visual quality of an area.  24 

Independent of the changes that result from this action, the potential for visual resource impacts 25 
varies by region, usually as a function of the quality and population density of the existing 26 
landscape, the method of extraction, and the requirements for reclamation.  As discussed in 27 
Chapter 3, the review and assessment of visual impacts in each region vary depending on the 28 
regulatory authority and the current policies and practices for visual assessment.  The actual 29 
assessment of impacts to visual resources at a site is determined on a case-by-case basis 30 
according to the requirements established within the state or federal program authority, which 31 
would not change as a result of this action.    32 

Section 522 of SMCRA requires states to “establish a planning process where upon petition, a 33 
surface area may be designated unsuitable for certain types of surface coal mining, if such 34 
operations would affect fragile or historic lands [and] result in significant damage to important 35 
historic, cultural, scientific, and aesthetic values and natural systems” (30 U.S.C. 1272; SMCRA, 36 
Section 522, (a)(3)(B)).  Any person having interest that is or may be adversely affected can 37 
petition the regulatory authority to have an area designated as unsuitable, or to have such a 38 
designation terminated, and a hearing and written decision is required to address petitions.  39 
Federal operations are subject to additional restrictions and requirements under Section 522 as 40 
well.  Section 522 requirements provide the means for preventing significant visual impacts 41 
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resulting from surface mining activities.  This section of SMCRA would not change as a result of 1 
this alternative.  2 

In most regions, the BLM is responsible for managing public lands, including the task of 3 
ensuring that the scenic values of those public lands are considered before allowing uses that 4 
may have negative visual impacts.  Depending on the region, this responsibility may fall on other 5 
regulating authorities, and visual assessment of surface mining projects are often not considered 6 
or documented. 7 

4.1.5.1 Water Elements 8 

Current regulations specify that mining operations must meet state water quality standards and 9 
effluent limitations as specified in the permit during the active mining period.  In addition, 10 
current regulations specify that streams that are mined through must be restored using natural 11 
stream design techniques.  While fishing and swimming in streams downstream of mining may 12 
be affected to some degree, the considerations grouped within this DEIS as water elements have 13 
little effect on recreation within any of the coal resource regions. 14 

The current definitions of streams and material damage, as well as limitations on activities near 15 
streams or on mining through streams, and corrective action thresholds do not provide specific 16 
limitations that affect the visual quality of an area.  Where mining and other activities are 17 
allowed through or near streams, visual quality can be affected. 18 

4.1.5.2 Land Elements 19 

Current regulations require that disturbed mine areas be returned to AOC, with certain 20 
exceptions.  Where excess spoil must be disposed of (Appalachian Basin primarily), placement 21 
of excess materials in hollow fills is permitted, subject to certain state-regulated spoil-22 
minimization requirements.  Under the No Action Alternative, these fills would continue to be 23 
constructed, resulting in the loss of more ephemeral and some intermittent stream lengths.  24 
However, with regard to recreation impacts, some postmining land use designations for these 25 
fills results in the development of active recreational facilities such as athletic fields, golf 26 
courses, and multipurpose recreational centers.  Within the Appalachian Basin, level or near-27 
level land for development of these types of facilities is often not available other than on 28 
reclaimed mine land.  AOC requirements do not have as much of a pronounced effect in the 29 
other coal resource regions as they do in the Appalachian Basin, and therefore would not be 30 
expected to have as great an impact on recreation.   31 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 32 
the preexisting physical conditions, and therefore potentially affect visual quality.  Current 33 
restrictions require return to existing grade where possible and practical.  The exceptions for 34 
mountaintop mining without specific visual impact assessment requirements can lead to visual 35 
impacts.  36 

In the Colorado Plateau and the Northern Rocky Mountains and Great Plains Region, many 37 
mining operations are on federal lands managed by the BLM, where activities require an 38 
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environmental review to include visual resource assessment under the Visual Resource 1 
Management (VRM) program.  Frequently, visual resource impact analysis is documented in the 2 
EISs that are completed for specific projects, in addition to EIS documentation of Resource 3 
Management Plan (RMP) revisions that provide VRM classification and establish areas 4 
unsuitable for surface mining.  The scoping, public presentation, and comment process provides 5 
public discussion and review of this analysis of coal mining activities in those regions.  In the 6 
Appalachian, Gulf Coast, and Illinois Basin regions, projects are usually under the jurisdiction of 7 
the USACE or state authorities, and visual assessments of surface mining projects in these 8 
regions have often not been considered or documented.  Under Alternative 1, the existing 9 
practices and documentation for review and assessment of visual impacts would continue. 10 

4.1.5.3 Other Elements 11 

Other elements include revegetation, topsoil management, fish and wildlife enhancement, 12 
baseline data collection, and monitoring of surface and groundwater during mining.  Baseline 13 
data collection and monitoring have no direct effect on recreation under any of the proposed 14 
alternatives, other than adding cost to the overall mining operation.   15 

Current regulations require revegetation in accordance with pre-mining land use, unless an 16 
approved postmining land use has been granted by the regulatory agency.  Current practice often 17 
results in pre-mining forested lands being converted to postmining land use designations as 18 
agriculture (i.e., pasture or hay land), fish and wildlife habitat (combined with another use), and 19 
commercial or industrial development, thus decreasing the percentage of forest lands while 20 
increasing the percentage of agricultural, grassland, or developed land.  According to findings 21 
from the U.S. Geological Survey’s Land Cover Trends project (http://landcovertrends.usgs.gov), 22 
forested lands have decreased over the timeframe of 1973 through 2000.  The results vary by 23 
ecoregion, and the ecoregions do not exactly overlay the coal resource regions; however, the data 24 
support the hypothesis that forested land has been slowly converted to other designated land 25 
uses.  Mining is not the sole reason for this trend, since urban expansion and clearing for 26 
agricultural uses also contribute to the reduction in forested lands.  The following table presents a 27 
summary of the changes experienced for ecoregions within or adjacent to some of the coal 28 
resource regions (data are not available for all regions). 29 

Table 4.1.5-2 Land Use Changes (1973–2000) 30 

Coal 
Resource 
Region 

Ecoregion 
Change in 
Forest (%) 

Change in 
Mining (%) 

Change in 
Grassland-
Shrubland 

(%) 

Change in 
Agricultural 
Lands (%) 

Appalachian 
Basin 

North 
Central 

Appalachians 
−0.9 0.4 0.0 −0.3 

Ridge and 
Valley 

−1.5 0.1 0.0 −0.7 
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Coal 
Resource 
Region 

Ecoregion 
Change in 
Forest (%) 

Change in 
Mining (%) 

Change in 
Grassland-
Shrubland 

(%) 

Change in 
Agricultural 
Lands (%) 

Southwestern 
Appalachians 

−2.7 −0.9 0.9 −0.2 

Central 
Appalachians 

−3.3 1.5 1.3 −0.2 

Western 
Allegheny 

Plateau 
−0.9 −0.4 1.1 −0.5 

Gulf Coast 

East Central 
Texas Plains 

−1.9 0.1 17.8 −4.8 

Mississippi 
Valley Loess 

Plains 
0.9 0.0 0.2 −6.8 

Illinois Basin 
Interior 
River 

Lowland 
−2.27 −0.02 −0.06 0.66 

Northern 
Rocky 

Mountains 
and Great 

Plains 

Northwestern 
Great Plains 

−0.5 4.5 2.9 10.5 

Current requirements for baseline data collection and analysis, monitoring during mining and 1 
reclamations, and fish and wildlife protection and enhancement do not consider or affect visual 2 
quality or visual impact assessment of surface mining projects.  Current requirements for 3 
revegetation and topsoil management in accordance with pre-mining land use or an approved 4 
PMLU can result in the potential for visual impacts in all regions when non-native vegetation is 5 
allowed or areas are not restored to a forested state. 6 

4.1.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 7 

Socioeconomic analyses generally include detailed investigations of the prevailing population, 8 
income, employment, and housing conditions of a community or area of interest.  The 9 
socioeconomic conditions of a coal-producing region could be affected by changes in the rate of 10 
population growth, changes in the demographic characteristics of a region, or changes in 11 
employment in the region caused by the implementation of the proposed action.  In addition to 12 
these characteristics, populations of special concern, as addressed by Executive Order (EO) 13 
12898 (Federal Actions to Address Environmental Justice in Minority Populations and Low-14 
Income Populations, February 1994) and other specific statutes and agency rules, are identified 15 
and analyzed for environmental justice impacts. 16 
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This analysis of potential socioeconomic effects is based on the estimated coal production value 1 
shifts in each region associated with each alternative for both underground coal mining and 2 
surface coal mining.  Production values were used in association with current employment 3 
numbers and productivity per employee as reported by the Energy Information Administration 4 
(EIA) for 2008 and 2009 to estimate the predicted changes associated with the alternatives for 5 
implementing the proposed action. 6 

Selecting Alternative 1, the No Action Alternative, would not result in substantial socioeconomic 7 
effects on the populations in the coal-producing regions, since coal mining activities would be 8 
similar to current conditions. 9 

4.1.6.1 Economics 10 

Selecting Alternative 1, the No Action Alternative, would not change the economic conditions 11 
that currently prevail in the coal mining industry, since this alternative would maintain the status 12 
quo.  Therefore, the current economic conditions and the prevailing trends for these conditions 13 
would continue. 14 

4.1.6.1.1 Employment and Unemployment 15 

As mentioned in numerous reports and histories of the coal mining industry, employment in coal 16 
mining tends toward a “boom-and-bust” cycle triggered by changes in coal prices and, more 17 
recently, by regulatory changes that have adhered to stricter environmental standards associated 18 
with coal production and end use of the product.  Black, McKinnish, and Sanders (2004) 19 
performed an economic analysis of the boom-and-bust cycle in the Appalachian region from the 20 
1970s to 1980s.  They found that, during that period, increased coal production contributed 21 
approximately 2 additional jobs for every 10 jobs created in the coal industry in the counties 22 
analyzed.  Conversely, the loss of 10 jobs during a decline in the coal industry caused the loss of 23 
approximately 3.5 jobs in the counties analyzed.  They also found that poverty rates were 24 
substantially affected during the up- and downswings of the industry, indicating that the poor 25 
benefited from the expansion of the coal industry during this period. 26 

Analysis of historical employee productivity from the period referenced in Black, McKinnish, 27 
and Sanders (2004), when compared to 2009 average employee productivity by method (i.e., 28 
underground or surface), indicates that during the peak period from 1978 to 1982, the national 29 
average underground mining productivity was 1.21 short tons per employee hour and 3.22 short 30 
tons per employee hour for surface coal mining, while in 2009 the productivity for underground 31 
mining averaged 3.01 short tons per employee hour and surface mining averaged 9.15 short tons 32 
per employee hour (EIA, 2010c).  The EIA (2006) indicates that the average number of mining 33 
employees in 1973 was 152,204, and that number increased to 175,642 by 1983 just after the end 34 
of the peak period (Black, McKinnish, and Sanders, 2004).  More recent employment data 35 
indicate that in 2009, the coal industry employed 87,755 (EIA, 2010b).  Comparatively, coal 36 
production in 1973 was over 602.5 million tons; in 1983, 783.1 million tons; and in 2009, 37 
1,072.8 million tons (EIA, 2010c).  Technological advances increased production while 38 
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generally decreasing employment in the industry, as fewer employees are required for production 1 
(Bell and York, 2010). 2 

The NMA provides information on the total number of direct employment positions supported 3 
by coal mining throughout the United States.  Employment numbers in the 2010 NMA report 4 
were derived from 2008 employment figures from the MSHA, whereas data for the analysis of 5 
the alternatives were derived from the EIA Annual Coal Report and the Bureau of Labor 6 
Statistics (BLS) industry data at the lowest level possible for the geographic areas analyzed.  The 7 
NMA indicates that total mine workers in 2008 consisted of 85,040 positions, with an additional 8 
7,570 in support positions, and 61,410 employment positions related to coal transportation 9 
activities.  The number of mine workers was similar to the EIA employment data for 2008, 10 
indicating 86,859 mine employees.  Variations in methodology account for differences in 11 
employment numbers.  The MSHA data includes contractors that work on mine sites, in addition 12 
to mine employees.  For the purpose of this DEIS, the analysis did not account for the 13 
transportation-related workforce as direct employment positions (i.e., employees working 14 
directly for coal mining); transportation-related jobs were included in the indirect and induced 15 
workforce. 16 

In addition to the NMA report, states also provide estimates of the economic contributions of the 17 
coal mining industry to the state economies in terms of employment positions, tax revenues, and 18 
economic output. 19 

In 2009, U.S. coal production exceeded 1.0 billion short tons from over 1,400 mines in 27 states.  20 
This coal was produced by over 87,000 employees, which was a 1% increase in total 21 
employment in coal mining from 2008 (EIA, 2010a, b).  On average, 5.6 short tons of coal were 22 
produced per employee per hour, which was a decline of less than 6.0%.  In 2009, over 140 23 
million persons were employed in the United States, indicating that coal mining accounts for 24 
0.06% of total U.S. employment.  In the combined coal mining regions, over 64 million persons 25 
were employed in 2009, indicating that coal mining accounted for 0.1% of total employment in 26 
the study area.  Coal mining industry employment represents a minor portion of the total U.S. 27 
employment; however, the coal mining industry is a significant employer in certain local areas. 28 

4.1.6.1.1.1 Employment Changes in Coal Mining 29 

While the coal mining industry recorded a 1.5% average annual employment growth rate during 30 
the last decade, employment fluctuated substantially from year to year.  For example, coal 31 
mining employment declined 5.9% between 2002 and 2003, increased 4.7% between 2004 and 32 
2005, increased 5.5% between 2005 and 2006, and increased 5.2% between 2007 and 2008 33 
(BLS, 2010a).  The coal mining industry recorded a 13.9% increase in employment between 34 
2000 and 2009, an increase of approximately 10,000 workers (BLS, 2010b).  Table 4.1.6-1 lists 35 
the estimated number of employment positions generated by the estimated production, by mining 36 
type, for Alternative 1. 37 
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Table 4.1.6-1 Alternative 1 Employment Positions Estimated by Production Type by 1 
Region 2 

Coal-Producing Region 
Estimated Number of Employment Positions 
Underground Surface Total 

Appalachian Basin 38,612 22,769 61,381 

Colorado Plateau 4,818 2,055 6,873 

Gulf Coast 2,851 5,001 7,851 

Illinois Basin 7,546 2,792 10,338 

Northern Rocky Mountain/Great Plains 338 9,581 9,920 

Northwest 0 94 94 

Other Western Interior 60 325 385 
Source: Calculations derived from EIA 2010a, 2010b 3 

4.1.6.1.1.2 Estimated Employment Changes in Remainder of Economy 4 

When compared with employees of all industries nationwide, coal mining was a growing 5 
industry, on average, during the decade.  Between 2000 and 2009, the total number of private 6 
employees had an average yearly decline of 0.2%, with the largest decline (5.2%) between 2008 7 
and 2009, while employment in the coal mining industry increased by 1.2% between 2008 and 8 
2009 (BLS, 2010a, b). 9 

Various coal mining states and coal-related industry associations have determined the overall 10 
impact of the coal mining industry to the state economies.  The state of Illinois (Illinois 11 
Department of Commerce and Economic Opportunity, Office of Coal Development, 2008) found 12 
that every coal mining job contributed six additional jobs in rural Illinois.  Other states 13 
(Kentucky, New Mexico, Pennsylvania, Utah, and Wyoming) found that coal mining generated 14 
additional employment in a range between two to just under four positions (Kentucky Office of 15 
Energy Policy, Division of Fossil Fuels & Utility Services and the Kentucky Coal Association, 16 
2008; Peach, 2010; Allegheny Conference on Community Development, 2010; Perlich, Hogue, 17 
and Downen, 2010; and Wyoming Mining Association, 2010).  The NMA (2010) indicated that 18 
nationally, coal mining generated an additional 401,250 indirect and induced employment 19 
positions from 154,020 direct employment positions in the industry, equating to approximately 20 
2.6 additional employment positions for every 1 direct position in the coal mining industry. 21 

As detailed in the Appendix I of the Draft RIA, the coal mining industry has a varied–magnitude 22 
impact on employment in ancillary industries and throughout the remainder of the economy 23 
based on the state.  For example, in the Appalachian states, every employment position created in 24 
the coal mining industry could generate up to 2.13 additional positions in Virginia or as few as 25 
1.07 positions in West Virginia.  In the interior states, each new coal mining employment 26 
position in Missouri could generate 2.29 positions in Missouri or 1.14 positions in Arkansas.  In 27 
the Western states, each new coal mining position could produce 1.91 positions in Colorado or as 28 
few as 0.98 positions in Wyoming.  On average, 1.46 employment positions are generated in the 29 
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Appalachian states, 1.73 positions are generated in the interior states, and 1.40 positions are 1 
generated in the Western states by the coal mining industry. 2 

4.1.6.1.2 Earnings and Personal Income 3 

4.1.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 4 

The Bureau of Economic Analysis (BEA) indicated that the mining industry (except oil and gas) 5 
generated more than $19.5 billion in personal earnings in 2008, which was a 42.9% increase 6 
from the personal earnings received in 2001 (BEA, 2010a).  Table 4.1.6-2 lists the total 7 
estimated personal earnings associated with Alternative 1 and total coal mining personal earnings 8 
compared to the overall total personal earnings derived from each region.  Overall, coal mining 9 
earnings contribute a small percentage to total regional personal earnings, though the earnings 10 
may be locally substantial.  Overall, in the Gulf Region and the Northwest, personal earnings 11 
from coal mining employment contribute almost twice as much to the regional earnings when 12 
compared to all other regions. 13 

Table 4.1.6-2 Alternative 1 Estimated Personal Earnings by Production Type by Region 14 

Coal-Producing 
Regions 

Estimated Personal Earnings ($1,000) 

Total 
Personal 
Earnings 
($1,000) 

Coal 
Personal 

Earnings as 
a Percentage 

of Total 
Personal 
Earnings 

Underground Surface Total 

Appalachian Basin 1,966,201 1,122,251 3,088,452 318,821,701 1.0 

Colorado Plateau 229,366 98,871 328,237 17,232,940 1.9 

Gulf Coast 153,623 249,744 403,367 10,838,632 3.7 

Illinois Basin 421,017 154,653 575,670 40,674,605 1.4 

Northern Rocky 
Mountain/Great 
Plains 

18,385 453,109 471,494 29,161,383 1.6 

Northwest 0 5,223 5,223 178,139 2.9 

Other Western 
Interior 

3,678 12,864 16,542 11,757,863 0.1 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 15 

4.1.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 16 
Economy 17 

The coal mining industry generates indirect and induced employee compensation in other 18 
industries.  In Virginia, the coal mining industry provides $1.17 in compensation outside coal 19 
mining for every $1.00 of compensation from coal mining.  Pennsylvania follows closely with 20 
$1.08 per every $1.00 of compensation, and Texas with $1.02.  Wyoming generates the least 21 
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additional compensation; only $0.37 of compensation outside coal mining is generated for every 1 
$1.00 of compensation from coal mining.  The Appalachian states average $0.81 in indirect and 2 
induced compensation, interior states $0.76, and Western states $0.61.   3 

The coal mining industry generates indirect and induced economic output throughout the 4 
economy in direct relation to the value of its economic output.  On average, Appalachian states 5 
generate $0.56 in additional output from every $1.00 of coal mining economic output; Interior 6 
states average $0.51; and Western states average $0.50. 7 

4.1.6.1.3 Poverty Levels 8 

Section 3.19 provided the low-income population statistics by county for the states in each coal-9 
producing region.  The states of Mississippi (81.7%), New Mexico (63.6%), Arkansas (58.7%), 10 
Alabama (56.7%), Kentucky (55.8%), and Louisiana have greater than 50% of the counties with 11 
2009 poverty rates exceeding 19%.   Table 4.1.6-3 presents the calculated poverty rates for the 12 
combined counties in each coal-producing region.  Overall, the Northwest and the Appalachian 13 
Basin contain the highest percentage of counties considered to be concentrated poverty areas 14 
(greater than 20% of the population falls below the poverty threshold), as defined by the U.S. 15 
Census Bureau.  The Northwest and Colorado Plateau had the greatest percentage of the 16 
population below the poverty threshold at the individual level, indicating regions that could be 17 
considered concentrated poverty areas.  The counties that make up the coal-producing region in 18 
the Northwest, the Colorado Plateau, and the Gulf Region have the highest childhood poverty 19 
rates. 20 

Table 4.1.6-3 Poverty Rates in the Combined Counties by Region, 2000 and 2009 21 

Coal-Producing 
Region 

2000 2009 
Percentage Point Change from 2000 to 

2009 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childho
od 

Poverty 
Rate 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Percent of 
Total 

Counties - 
Poverty 
Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Appalachian 
Basin 

38.6% 13.7% 16.4% 46.5% 16.2% 23.1% 7.9% 2.5% 6.7% 

Colorado 
Plateau 

11.1% 20.1% 25.3% 33.3% 18.3% 25.2% 22.2% -1.8% -0.1% 

Gulf Coast 15.8% 17.1% 23.4% 21.1% 17.1% 25.2% 5.3% 0.0% 1.9% 

Illinois Basin 7.4% 12.4% 16.6% 25.9% 16.4% 23.3% 18.5% 4.1% 6.8% 

Northern 
Rocky 
Mountains 
and Great 
Plains 

18.8% 10.2% 13.3% 12.5% 12.6% 17.8% -6.3% 2.4% 4.5% 

Northwest 100.0% 23.7% 27.8% 100.0% 22.7% 28.3% 0.0% -1.0% 0.5% 

Other Western 
Interior 

23.1% 13.8% 18.6% 30.8% 16.3% 23.2% 7.7% 2.5% 4.6% 

Source: Calculations derived from U.S. Census Bureau, 2002, 2010b. 22 
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All coal-producing counties in Alaska (1 county), Arizona (1 county), Louisiana (2 counties), 1 
Mississippi (1 county), and New Mexico (2 counties) had greater than 19.0% of the population 2 
below the poverty threshold in 2009.  Kentucky had 24 of 29 counties with a poverty rate 3 
exceeding 19.0% (82.8% of total coal-producing counties).  Overall, the coal-producing counties 4 
in Kentucky accounted for 36.3% of the total counties in the state with a poverty rate above 5 
19.0%.  Based on the 2009 poverty data, Kentucky had 67 counties (55.8% of all counties) with 6 
a poverty rate exceeding 19.0% and 72 counties (60.0% of all counties) with a poverty rate equal 7 
to or greater than 18.4%, which is the statewide poverty rate.  In West Virginia, 15 of the 26 8 
coal-producing counties (57.7%) had a poverty rate greater than 19.0%.  Of the total counties in 9 
the state that were at or above a 19.0% poverty rate, coal-producing counties accounted for 10 
55.6%.  Overall, the coal-producing counties in all states constitute only a small to moderate 11 
percentage (less than 15%) of the total number of counties in each state that have a poverty rate 12 
at or above 19.0%. 13 

4.1.6.1.4 Income and Severance Taxes 14 

The primary sources of tax revenues expected to be affected by changes in coal mining activity 15 
are state income taxes associated with coal mining employment, state severance taxes levied on 16 
active coal mines, and coal industry contributions to the Abandoned Mine Lands (AML) fund, 17 
which are dispersed to the states.  Other state and local tax revenue sources, such as corporate 18 
income taxes and property taxes, may be affected by coal industry changes in certain locations; 19 
however, impacts on these tax revenue sources are not as directly attributable to coal mining 20 
industry changes.  In addition, for coal deposits located on and extracted from federal lands and 21 
federal lands held in trust for tribes, these revenue resources distributed back to states assist in 22 
funding regional and local priorities significant for citizens’ quality of life. 23 

The AML fund receives substantially different levels of contributions from the seven coal-24 
producing regions.  As shown in Table 4.1.6-4 the AML contributions are derived from surface 25 
mining at a much higher rate than from underground mining.  The greatest contributor by far is 26 
the Northern Rocky Mountains and Great Plains region, where the estimated AML fund 27 
contributions from surface mining activities alone exceed the combined total contributions from 28 
all other regions. 29 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-64 

Table 4.1.6-4 Alternative 1 Estimated AML Fund Contributions by Region 1 

Coal-Producing Regions 
Estimated Abandoned Mine Lands Fund 

Contributions ($1,000) 
Underground Surface Total 

Appalachian Basin 29,731 47,053 76,785 

Colorado Plateau 7,530 10,799 18,330 

Gulf Coast 1,658 17,041 18,699 

Illinois Basin 8,722 10,794 19,516 

Northern Rocky Mountain/Great 
Plains 

495 169,592 170,087 

Northwest 0 465 465 

Other Western Interior 60 472 532 
Source: Calculations derived from DOI, 2008, EIA, 2010a. 2 

An analysis of the distribution of AML funds back to coal-producing states (Table 4.1.6-5) 3 
shows that, in 2009 and 2010, OSM distributed more than $328.9 million to coal-producing 4 
states.  In addition, OSM distributed more than $61.5 million in administration and enforcement 5 
grants. 6 

Table 4.1.6-5 2009 AML Fund Distribution to States 7 

State Coal Production 
(1,000 short tons) 

AML Funds 
Distribution ($) 

Administration and 
Enforcement Grants ($) 

Alabama 18,796 5,871,464 1,313,950 

Alaska 1,860 2,389,351 0 

Arizona1 7,474 
  

Arkansas 5 2,322,179 156,703 

Colorado 28,267 7,383,764 2,301,561 

Illinois 33,748 12,356,792 2,895,394 

Indiana 35,655 13,358,446 1,964,389 

Kansas1 185 2,720,188 111,699 

Kentucky1 107,338 31,184,323 10,960,193 

Louisiana 3,657 334,774 168,095 

Maryland 2,305 2,630,409 713,664 

Mississippi 3,440 242,357 159,863 

Missouri 452 1,857,121 234,318 

Montana 39,486 10,705,147 1,440,101 

New Mexico1 25,124 5,668,717 865,000 

North 
Dakota 

29,945 3,498,697 798,743 
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State Coal Production 
(1,000 short tons) 

AML Funds 
Distribution ($) 

Administration and 
Enforcement Grants ($) 

Ohio 27,501 8,675,639 2,969,654 

Oklahoma 956 3,592,207 1,082,511 

Pennsylvania 57,979 43,807,638 11,469,117 

Tennessee1 1,996 1,896,843 
 

Texas 35,093 4,147,548 1,977,402 

Utah 21,718 3,970,533 2,037,196 

Virginia 21,175 9,257,897 3,911,857 

West 
Virginia 

136,971 52,204,675 11,711,912 

Wyoming 431,107 98,845,000 2,289,321 
Sources: 2010 Annual Evaluation Reports by States and Tribes, OSM. 1 

  12009 Annual Evaluation Reports by States and Tribes, OSM, due to lack of available 2010 data. 2 

Further analysis of the need for AML funds becomes apparent when reclamation costs, both 3 
funded and unfunded, are reviewed (Table 4.1.6-6).  Throughout the United States, all 4 
abandoned mine lands have created more than $12.6 billion in costs for reclamation.  5 
Approximately $3.0 billion in reclamation projects have been completed; however, as of 6 
December 2010, only $344.8 million of additional reclamation projects had been funded.  This 7 
leaves approximately $9.3 billion in unfunded reclamation projects.  These ongoing costs to 8 
states and ongoing infrastructure maintenance have led to fiscal analysis reports on the impact of 9 
the coal mining industry on state budgets.  In the Impact of Coal on the Kentucky State Budget, 10 
Konty and Bailey (2009) indicate that the net impact of the coal mining industry on the state 11 
budget is essentially a subsidy to the coal industry of almost $115 million. In West Virginia, 12 
Boettner and McIlmoil (2010) concluded that the net impact was a cost to the state budget 13 
exceeding $42 million.  The Boettner and McIlmoil estimate was recalculated from McIlmoil et 14 
al. (2010) and Kent and Sowards (2010). 15 

Table 4.1.6-6. Abandoned Mine Lands Reclamation Costs, All Surface Mining and 16 
Reclamation Priorities 17 

State Unfunded Costs Funded Costs Completed Costs Total Costs 

Alabama 423,254,768 14,538,382 70,284,497 508,077,647 

Alaska 59,856,609 2,202,000 17,948,921 80,007,530 

Arkansas 21,900,059 3,350,999 32,988,615 58,239,673 

Arizona 0 0 334,520 334,520 

Colorado 78,451,002 6,870,268 45,739,006 131,060,276 

Illinois 122,034,648 11,708,760 170,084,482 303,827,890 

Indiana 105,231,421 19,552,837 115,905,988 240,690,246 

Kansas 248,870,737 42,497 30,341,457 279,254,691 

Kentucky 460,405,026 64,710,925 452,006,226 977,122,177 
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State Unfunded Costs Funded Costs Completed Costs Total Costs 

Louisiana 14,078,338 0 0 14,078,338 

Maryland 63,367,736 780,801 32,346,883 96,495,420 

Missouri 113,076,482 440,002 51,281,746 164,798,230 

Montana 96,047,527 29,324,711 64,095,281 189,467,519 

North Dakota 38,596,433 2,072,625 35,248,268 75,917,326 

New Mexico 13,439,520 3,952,733 19,388,160 36,780,413 

Ohio 204,605,624 3,259,974 140,920,052 348,785,650 

Oklahoma 143,833,075 1,082,000 33,122,293 178,037,368 

Pennsylvania 5,020,558,962 116,529,962 539,091,667 5,676,180,591 

Tennessee 43,403,495 173,000 35,769,668 79,346,163 

Texas 22,796,152 7,819,045 31,755,516 62,370,713 

Utah 6,710,319 1,211,600 20,062,617 27,984,536 

Virginia 436,801,606 10,319,581 100,813,558 547,934,745 

West Virginia 1,466,961,321 15,482,559 461,595,149 1,944,039,029 

Wyoming 54,426,746 29,330,947 483,296,610 567,054,303 

Source: Abandoned Mine Lands Inventory System 13, December 2010 1 

State severance tax estimates by coal region are shown in Table 4.1.6-7.  Because severance 2 
taxes are a factor of both the quantities of coal extracted and the tax rates set by each state, the 3 
level of severance tax associated with underground and surface mining varies.  The Appalachian 4 
Basin and Colorado Plateau realize greater revenues from underground mining than from surface 5 
mining.  Considered overall, however, by far the greatest level of severance tax revenue is 6 
associated with surface mining in the Northern Rocky Mountains and Great Plains region, where 7 
estimated surface mining severance tax revenues equal three times the total revenues from 8 
surface and underground mining in all other regions.  As a share of total state tax revenue, 9 
severance taxes contribute 12.9% in the Northern Rocky Mountains and Great Plains region, 10 
which compares with 0.7% in the Appalachian Basin region. 11 
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Table 4.1.6-7. Alternative 1 Estimated State Coal-Related Severance Taxes by Region 1 

Coal-Producing Regions 
Estimated State Severance Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 61,389 42,049 103,439 

Colorado Plateau 12,690 7,971 20,661 

Gulf Coast 491 2,164 2,655 

Illinois Basin 3,773 17,133 20,906 

Northern Rocky Mountain and Great 
Plains 

1,429 482,081 483,509 

Northwest 0 0 0 

Other Western Interior 121 412 534 
Source: Calculations derived from state severance tax rates, EIA 2010a,b 2 

Estimated state income taxes associated with coal mining industry employment in each region is 3 
shown in Table 4.1.6-8.  In contrast with the relative level of revenues from severance taxes, 4 
income taxes from coal mining in the Northern Rocky Mountain and Great Plains region are at a 5 
low level and are only approximately one-tenth the net amount estimated for the Appalachian 6 
Basin region.  At 0.1% of the USCB 2008 estimate of total income tax in the Appalachian Basin 7 
region, direct state income taxes from coal mine employees make up a small portion of all 8 
income tax revenues.  This is consistent with the Gulf Region (0.1%) and the Northern Rocky 9 
Mountain and Great Plains (0.1%), while all other regions have lower percentages. 10 

Table 4.1.6-8. Alternative 1 Estimated State Coal-Related Income Taxes by Region 11 

Coal-Producing Region Estimated State Income Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 62,351 35,524 97,876 

Colorado Plateau 8,664 3,738 12,403 

Gulf Coast 3,630 5,842 9,472 

Illinois Basin 13,714 5,035 18,750 

Northern Rocky Mountain/Great 
Plains 

404 9,811 10,216 

Northwest 0 0 0 

Other Western Interior 137 463 599 
Source: Calculations derived from BLS, 2010; EIA, 2010a, 2010b; Tax Foundation, 2010. 12 
 13 
Royalties are collected and distributed to the state at a rate of approximately 50% of collected 14 
royalties, bonuses, and rents, and at a rate of 100% back to tribes for deposits located on tribal 15 
lands.  Table 4.1.6-9 lists the federal and tribal royalties attributable to Alternative 1 and the 16 
estimated state disbursement from the federal royalties.  Tribes in Arizona, Montana, and New 17 
Mexico receive substantial royalties from coal, especially in Arizona.  Wyoming is the largest 18 
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recipient of coal royalties, with an estimated disbursement of $300.5 million from fiscal year 1 
2008 sales volumes.   2 

Table 4.1.6-9. Alternative 1 Coal Royalties for FY 2008 by State and Estimated State 3 
Disbursement 4 

State 

 
Tribal 

Royalties 
($1,000) 

Federal 
Royalties 
($1,000) 

Estimated State 
Disbursements 

($1,000) 

Appalachian Basin/Illinois Basin 
Kentucky 0 2,449 1,225 

Colorado Plateau 

Colorado  0 75,134 37,567 

New Mexico  43,169 15,752 7,876 

Arizona  33,824 0 0 

Utah  0 34,985 17,492 

Gulf Region 
Alabama  0 1,415 707 

Northern Rocky Mountain/Great Plains 
Wyoming  0 600,974 300,487 

Montana  11,282 44,296 22,148 

Other Western Interior 
Oklahoma  0 4,740 2,370 

Source:  Calculated from Office of Natural Resources Revenue ONRR, 2010. 5 

4.1.6.2 Demographics 6 

Implementing Alternative 1, the No Action Alternative, would not change the demographic 7 
conditions of the coal-producing counties and the adjacent areas, since this alternative would 8 
maintain the status quo. 9 

4.1.6.3 Environmental Justice 10 

Selecting Alternative 1, the No Action Alternative, would not result in disproportionate effects to 11 
minority or low-income populations, since under this alternative OSM would continue stream 12 
protection and buffering under current regulatory guidance and rules.  The current guidance, 13 
which was previously analyzed for environmental justice concerns, was found not to create 14 
disproportionate effects under the Final Environmental Impact Statement for Excess Spoil 15 
Minimization — Stream Buffer Zone (September 2008). 16 

The OSM offers equal opportunity for all affected populations to join the public participation 17 
process associated with the proposed rule.  The OSM held extensive public scoping meetings 18 
beginning in November 2009 with the Advanced Notice of Proposed Rulemaking in the Federal 19 
Register.  Additional notifications of the NEPA process in the Federal Register included the 20 
Notice of Intent to prepare the EIS and a Notice of Extension of Public Comments for the public 21 
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scoping process, which included the intent to have geographically diverse public scoping 1 
meetings.  The OSM held nine public scoping meetings across the United States from July 19 to 2 
July 29, 2010.  All meetings were advertised with at least 2 weeks’ notice via the OSM Web site 3 
and through local ads in regional and local papers.  The OSM public scoping process included a 4 
geographic analysis to determine the most beneficial locations to hold the public scoping 5 
meetings.  They were held in areas with large populations of potential stakeholders directly 6 
affected by the proposed rule and at locations large enough to accommodate those stakeholders.  7 
All public scoping meetings began in the early afternoon and lasted until late evening to 8 
accommodate a wide range of schedules from the stakeholders.  Information was provided in 9 
large displays through an “open house” style with a court reporter to record any verbal comments 10 
for the record.  If necessary, a translator was provided for any stakeholders that had limited 11 
English proficiency.  Comments were accepted at all meetings, either as written comments or 12 
verbal comments provided for the record.  Overall, OSM received more than 20,000 comments 13 
through the public scoping process. 14 

4.1.6.4 Utilities and Infrastructure 15 

For Alternative 1, the No Action Alternative, the following sections include information about 16 
current utility and transportation infrastructure conditions.  The discussion is focused on each of 17 
the seven coal-producing regions. 18 

4.1.6.4.1 Utilities 19 

As shown on Tables 3.17-3, 3.17-6, 3.17-9, 3.17-12, 3.17-15, and 3.17-21 in Section 3.17, on the 20 
whole, each state in the seven coal-producing regions currently has excess capacity for water and 21 
wastewater treatment.  However, counties in individual states are at capacity, or the demand 22 
exceeds capacity for either water or wastewater treatment, or both.  Alternative 1 would not 23 
affect the ability of treatment facilities to process the current demand for water and wastewater 24 
treatment; therefore, current shortcomings in treatment capacity are not discussed here. 25 

4.1.6.4.2 Transportation Infrastructure 26 

4.1.6.4.2.1 Rail 27 

Appalachian Basin 28 

Mines in the eight states in the Appalachian Basin shipped approximately 23% of the total short 29 
tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  As described in Section 3.17, even 30 
under the No Action Alternative, capital improvements would be required to keep areas of west-31 
central Pennsylvania, south-central Kentucky, and south-central Tennessee/Northern Alabama 32 
operating at LOS (level of service) categories A, B, or C. 33 

Colorado Plateau 34 

Mines in the four states in the Colorado Plateau shipped approximately 8% of the total tonnage 35 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  In the Colorado Plateau, rail is the 36 
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predominant mode of coal transport; nearly twice as much coal is shipped by rail than by all 1 
other modes of transport.  As described in Section 3.17, even under the No Action Alternative, 2 
capital improvements would be required to keep most of the rail lines in all four states in this 3 
basin operating at LOS categories A, B, or C. 4 

Gulf Coast 5 

Mines in the three states in the Gulf Coast shipped approximately 0.3% of the total tonnage of 6 
coal shipped by rail nationwide in 2008 (EIA, 2010).  In the Gulf Coast, rail is only used in 7 
Texas, and then is only used to ship approximately 5% of the coal produced in Texas.  As 8 
described in Section 3.17, rail lines in this region are already at or near capacity.  Even under the 9 
No Action Alternative, capital improvements would be required to keep most of the rail lines in 10 
all three states in this basin operating at LOS categories A, B, or C. 11 

Illinois Basin  12 

Mines in the three states in the Illinois Basin shipped approximately 6% of the total short tons of 13 
coal shipped by rail nationwide in 2008 (EIA, 2010).  Rail is the predominant mode of coal 14 
hauling from Indiana.  As described in Section 3.17, even under the No Action Alternative, 15 
capital improvements would be required to keep railroads throughout Illinois, Indiana, and 16 
western Kentucky operating at LOS categories A, B, or C, especially at notable river crossings 17 
where LOS categories are already at capacity and in northeastern Illinois where the LOS is 18 
already over capacity. 19 

Northern Rocky Mountains and Great Plains  20 

Mines in the four states in the Northern Rocky Mountains and Great Plains shipped 21 
approximately 63% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  22 
This basin is the predominant user of rail in the United States.  Wyoming alone shipped over 23 
58% of the total amount of coal shipped by rail nationwide.  As described in Section 3.17, even 24 
under the No Action Alternative, capital improvements would be required to keep most of the 25 
rail lines in all four states in this basin operating at LOS categories A, B, or C. 26 

Northwest 27 

Mines in Yukon-Koyukuk County, Alaska, shipped less than 0.1% of the total short tons of coal 28 
shipped by rail nationwide in 2008 (EIA, 2010).  Under the No Action Alternative, infrastructure 29 
is in place for the continued use of rail transportation in the Northwest Basin. 30 

Other Western Interior 31 

Mines in the three states in the Other Western Interior shipped approximately 0.5% of the total 32 
tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  As described in Section 3.17, 33 
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even under the No Action Alternative, capital improvements would be required to keep most of 1 
the rail lines in all four states in this basin operating at LOS categories A, B, or C.  Even with 2 
capital improvements, some central sections would be at or near capacity. 3 

4.1.6.4.2.2 Barge 4 

Mines in the eight states in the Appalachian Basin shipped approximately 66% of the total short 5 
tons of coal shipped by river nationwide in 2008, making the Appalachian Basin the predominant 6 
user of river transportation (EIA, 2010).  Infrastructure is in place to support the continued use of 7 
barge as a primary transportation mode in the Appalachian Basin under the No Action 8 
Alternative. 9 

Colorado Plateau Basin  10 

Mines in the four states in the Colorado Plateau Basin shipped approximately 2% of the total 11 
short tons of coal shipped by river nationwide in 2008 (EIA, 2010).  Under the No Action 12 
Alternative, infrastructure is in place for the continued use of barge as a primary transportation 13 
mode in the Colorado Basin. 14 

Gulf Coast  15 

Mines in the three states in the Gulf Coast Basin did not record shipments of coal by river in 16 
2008 (EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for barge 17 
transportation in the Gulf Coast Basin. 18 

Illinois Basin  19 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 20 
of coal shipped by river nationwide in 2008 (EIA, 2010), making it second only to the 21 
Appalachian Basin in terms of barge use.  Barge is the predominant mode of coal haul from 22 
Illinois.  Under the No Action Alternative, infrastructure is in place for the continued use of 23 
barge as a primary transportation mode in the Illinois Basin. 24 

Northern Rocky Mountains and Great Plains  25 

Mines in the four states in the Northern Rocky Mountains and Great Plains Basin shipped less 26 
than 0.1% of the total short tons of coal shipped by river nationwide in 2008 (EIA, 2010).  Only 27 
Montana ships coal by barge (34,000 short tons).  Under the No Action Alternative, 28 
infrastructure is in place for the continued use of minimal barge transportation in the Northern 29 
Rocky Mountains and Great Plains Basin. 30 
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Northwest 1 

Mines in Yukon-Koyukuk County, Alaska, did not record shipments of coal by river in 2008 2 
(EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for barge 3 
transportation from mines in the Northwest Basin. 4 

Other Western Interior Basin 5 

Mines in the four states in the Other Western Interior Basin did not record shipments of coal by 6 
river in 2008 (EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for 7 
barge transportation from mines in the Other Western Interior Basin. 8 

4.1.6.4.2.3 Road 9 

Appalachian Basin  10 

Mines in the eight states in the Appalachian Basin shipped approximately 43% of the total short 11 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Infrastructure is in place to 12 
support the continued use of trucks as a primary transportation mode in the Appalachian Basin 13 
region under the No Action Alternative; however, congestion in northern West Virginia and 14 
difficult road conditions (such as switchbacks and turns) near Morgantown and Clarksburg limit 15 
the use of road transportation in West Virginia. 16 

Colorado Plateau  17 

Mines in the four states in the Colorado Plateau shipped approximately 14% of the total short 18 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Under the No Action Alternative, 19 
infrastructure is in place to support the continued use of trucks as a primary transportation mode 20 
in the Colorado Plateau; however, moderate to severe congestion near Gallup, New Mexico, in 21 
McKinley County limits the use of truck transportation in New Mexico. 22 

Gulf Coast  23 

Mines in the Gulf Coast shipped approximately 20% of the total short tons of coal shipped by 24 
truck nationwide in 2008 (EIA, 2010).  Trucking is the primary mode of transportation used for 25 
coal shipments in Mississippi and Texas, shipping 85% and 100% of the coal output of these 26 
states, respectively.  Louisiana relies on truck transit for about 15% of its coal output.  Under the 27 
No Action Alternative, infrastructure is in place to support the continued use of trucks as a 28 
primary transportation mode in Mississippi and Texas. 29 

Illinois Basin  30 

Mines in the three states in the Illinois Basin shipped approximately 48% of the total short tons 31 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  Trucking is the predominant mode of 32 
coal hauling from western Kentucky.  Infrastructure is in place to support the continued use of 33 
trucks as a primary transportation mode in the Illinois Basin. 34 
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Northern Rocky Mountains and Great Plains  1 

Mines in the four states in the Northern Rocky Mountains and Great Plains shipped 2 
approximately 8% of the total short tons of coal shipped by truck nationwide in 2008 (EIA, 3 
2010).  Under the No Action Alternative, infrastructure is in place to support the continued use 4 
of trucks as a primary transportation mode in the Northern Rocky Mountains and Great Plains. 5 

Northwest  6 

Mines in Yukon-Koyukuk County, Alaska, shipped approximately 0.16% of the total short tons 7 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  The only road connecting to the 8 
remainder of the state is State Route 11, with 40.6 miles of interstate and arterial road in the 9 
census area connecting south to Fairbanks and the Dalton Highway.  Roads are gradually being 10 
built throughout Alaska, and coal extraction and interstate shipment would be expected to be 11 
more viable as road resources increase.  Under the No Action Alternative, infrastructure is 12 
adequate to support the current level of truck use in the Northwest. 13 

Other Western Interior  14 

Mines in the three states in the Other Western Interior Basin shipped less than 1% of the total 15 
short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport was the 16 
predominant mode of coal hauling in the basin.  Under the No Action Alternative, infrastructure 17 
is in place to support the continued use of trucks as a primary transportation mode in the basin.  18 
In Missouri, Bates County is the only coal-producing county that ships out of state.  Located on 19 
the western border with Kansas, U.S. Route 71 is the primary road access to Bates County and is 20 
currently four lanes. U.S. Route 71 is proposed for upgrading to interstate standards to 21 
accommodate the expected future I-49. 22 

4.1.7 Occupational and Public Health and Safety 23 

4.1.7.1 Occupational and Public Safety Impacts 24 

4.1.7.1.1 Occupational Safety 25 

As seen in Figures 4.1.7-1 and 4.1.7-2, underground mining has the most adverse impacts on 26 
miner safety.  Differentiations between surface and underground safety incidents would be due to 27 
mining methods such as fall of material in place versus material falls resulting from active 28 
equipment or machinery (more typical of surface mining). Fatalities and non-fatal days lost are 29 
greatest in the Appalachian Basin and Illinois Basin, which correspondingly have the greatest 30 
number of underground mines. 31 
 32 
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Figure 4.1.7-1. Average Number of Fatalities per Year – Alternative 1  1 

(Based on Average Fatality Rates for 2006–2009) 2 

 3 
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Figure 4.1.7-2. Average Number of Non-Fatal Days Lost Injuries per Year – Alternative 1 1 

 2 

4.1.7.1.2 Public Safety 3 

As noted in the methodology section, public safety incidents would be expected to be associated 4 
not only with coal production rates but also with the overall population density of the coal 5 
mining region.  No definitive studies are available nationwide; however, studies in Appalachia 6 
suggest that increased public safety incidents would be associated with areas with a higher 7 
concentration of surface mine blasting. 8 

4.1.7.2 Occupational and Public Health Impacts 9 

4.1.7.2.1 Occupational Health 10 

Figure 4.1.7-3 shows the average number of illnesses annually from working in surface and 11 
underground mines.  Rates of disorders of the lungs, trauma, and other disorders are greater for 12 
underground miners than workers at surface mines. 13 
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Figure 4.1.7-3.  Projected Average Number of Illnesses per Year – Alternative 1 (Based 1 
on Average Rates for 2006–2008 2 

 3 

Figure 4.1.7-4 shows the breakdown of lung disease occurrence by coal mining region. The 4 
greatest occurrence is recorded in Appalachia, which also has the greatest percentage of 5 
underground mining. 6 
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Figure 4.1.7-4. Dust Disease of the Lung – Alternative 1 1 

 2 

Figure 4.1.7-5 shows the breakdown of repeated trauma disorder occurrence by coal mining 3 
region.  As with lung diseases associated with dust, the highest number of illnesses occurs in the 4 
Appalachian Basin.  However, repeated trauma disorder occurrence in the Northern Rocky 5 
Mountain and Great Plains, Illinois Basin, and Colorado Plateau are similar, even though the 6 
surface mining is overwhelmingly the greatest method of coal mining in the Northern Rocky 7 
Mountain and Great Plains. 8 
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Figure 4.1.7-5.  Disorders Associated with Repeated Trauma – Alternative 1 1 

 2 

4.1.7.2.2 Public Health 3 

As noted in the methodology section, public health incidents have been associated with coal 4 
production rates in Appalachia, but as with public safety, incidents may also be associated with 5 
the overall population density of the coal mining region.  No definitive studies are available 6 
nationwide; however, studies in Appalachia suggest that increased public health concerns would 7 
be associated with areas with higher coal production rates. 8 

4.2 ALTERNATIVE 2 9 

4.2.1 Coal Resources and Mining 10 

Alternative 2’s complete prohibition on mining activities in, near, or through streams within the 11 
100-foot stream buffer zone is expected to sterilize surface mineable coal resources throughout 12 
the majority of the nation’s coal mining regions.  Mining would be uneconomical in most coal-13 
producing areas where operators were unable to mine, place fill material, or conduct mining 14 
activities in or within 100 feet of any stream, including ephemeral streams.  Based on the stream 15 
densities in each coal producing region in this study, it appears that very few surface mining 16 
operations could be located in areas large enough to operate a profitable mine, yet not come 17 
within 100 feet of any stream.  While there may be instances of mineable reserves between 18 
streams, it would likely be uneconomical to recover those reserves with current mining 19 
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technology and spoil disposal practices.  Potential mining permit areas could be significantly 1 
reduced based on stream densities shown in the table below: 2 
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Table 4.2.1-1 Stream Densities 1 

Region State
Area            

(km
2
)

Acres

Perennial 

Length           

(ft)

Intermittent 

Length                 

(ft)

Other Length             

(ft)

Total Length               

(ft)

Perennial 

Density               

(ft/ac)

Intermittent 

Density                       

(ft/ac)

Other Density                          

(ft/ac)

Total Density 

(ft/ac)

Alabama 24,328 6,011,476 40,721,900 27,738,750 4,003,164 72,463,813 6.77 4.61 0.67 12.05

Kentucky 24,888 6,149,935 39,815,406 27,533,228 1,753,829 69,102,463 6.47 4.48 0.29 11.24

Maryland 1,089 269,208 2,355,921 192,716 571 2,549,208 8.75 0.72 0.00 9.47

Ohio 31,288 7,731,331 45,233,949 39,949,662 4,600,160 89,783,771 5.85 5.17 0.60 11.61

Pennsylvania 38,427 9,495,502 57,964,519 37,418,320 5,374,239 100,757,078 6.10 3.94 0.57 10.61

Tennessee 11,577 2,860,757 31,738,265 1,072,422 457,458 33,268,145 11.09 0.37 0.16 11.63

Virginia 4,584 1,132,748 7,840,843 5,345,858 163,286 13,349,987 6.92 4.72 0.14 11.79

West Virginia 43,180 10,669,905 75,621,365 38,371,302 5,583,841 119,576,508 7.09 3.60 0.52 11.21

Totals 179,360 44,320,862 301,292,168 177,622,258 21,936,548 500,850,974 6.80 4.01 0.49 11.30

Arizona 7,745 1,913,791 26,777 17,026,660 39,844 17,093,281 0.01 8.90 0.02 8.93

Colorado 29,898 7,387,937 17,965,683 48,932,191 5,262,890 72,160,764 2.43 6.62 0.71 9.77

New Mexico 35,361 8,737,972 1,335,743 74,361,377 4,651,185 80,348,305 0.15 8.51 0.53 9.20

Utah 36,242 8,955,613 15,787,611 76,296,100 7,651,540 99,735,251 1.76 8.52 0.85 11.14

Totals 109,246 26,995,313 35,115,814 216,616,328 17,605,460 269,337,602 1.30 8.02 0.65 9.98

Arkansas 65,313 16,139,119 55,257,895 138,869,894 40,857,316 234,985,106 3.42 8.60 2.53 14.56

Louisiana 62,779 15,513,085 63,402,555 61,011,393 17,784,617 142,198,565 4.09 3.93 1.15 9.17

Mississippi 86,915 21,477,147 80,262,330 202,272,174 25,121,025 307,655,529 3.74 9.42 1.17 14.32

Texas 186,806 46,160,855 90,716,922 204,201,035 30,351,965 325,269,922 1.97 4.42 0.66 7.05

Totals 401,813 99,290,206 289,639,703 606,354,496 114,114,923 1,010,109,122 2.92 6.11 1.15 10.17

Indiana 19,708 4,870,015 19,985,570 9,053,105 6,152,446 35,191,122 4.10 1.86 1.26 7.23

Illinois 95,677 23,642,300 94,954,531 144,220,817 10,695,781 249,871,130 4.02 6.10 0.45 10.57

Kentucky 12,163 3,005,452 19,776,251 7,507,002 4,310,018 31,593,272 6.58 2.50 1.43 10.51

Totals 127,548 31,517,767 134,716,353 160,780,924 21,158,246 316,655,523 4.27 5.10 0.67 10.05

Montana 139,036 34,356,464 35,471,555 262,319,335 16,889,140 314,680,030 1.03 7.64 0.49 9.16

North Dakota 88,464 21,859,914 22,271,571 174,861,993 9,391,540 206,525,103 1.02 8.00 0.43 9.45

Wyoming 106,418 26,296,454 33,330,124 210,569,599 22,196,800 266,096,522 1.27 8.01 0.84 10.12

Totals 333,918 82,512,831 91,073,249 647,750,926 48,477,480 787,301,655 1.10 7.85 0.59 9.54

Alaska ** 1,477,262 365,039,400 1,927,200,000 0.00 0.00 0.00 5.28

Totals 1,477,262 365,039,389 0 0 0 1,927,200,000 0.00 0.00 0.00 5.28

Kansas 51,473 12,719,356 45,991,436 116,285,552 6,193,219 168,470,206 3.62 9.14 0.49 13.25

Missouri 62,665 15,484,827 50,519,158 115,284,444 5,069,218 170,872,820 3.26 7.44 0.33 11.03

Oklahoma 36,809 9,095,660 24,818,627 64,201,954 9,370,053 98,390,634 2.73 7.06 1.03 10.82

Totals 150,947 37,299,842 121,329,221 295,771,949 20,632,490 437,733,660 3.25 7.93 0.55 11.74

Other Western 

Interior

Northwest

Appalachian 

Basin

Colorado Plateau

Gulf Coast

Illinois Basin

Northern Rocky 

Mountain and 

Great Plains

2 
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 1 

4.2.1.1 Water Elements 2 

The definition of material damage to the hydrologic balance outside the permit area under this 3 
alternative could potentially affect resource recovery.  Longwall mining and room-and-4 
pillarretreat mining in areas where overburden is not sufficient to prevent subsidence would be 5 
eliminated due to material damage that would be caused if a stream were mined under and 6 
subsided, as the form and function of the stream would be significantly and possibly irreparably 7 
affected.  Since the area above an underground mine (sometimes referred to as the “shadow 8 
area”) is typically not a part of the SMCRA permit area, this may be considered off permit 9 
material damage. 10 

4.2.1.2 Land Elements 11 

Although the above provisions are expected to, by themselves, sterilize the majority of surface 12 
mineable coal resources throughout the nation, other elements in Alternative 2 could also 13 
sterilize surface mineable reserves.  Changing the requirements relating to AOC to require a 14 
return of the pre-mining topography to both aspect and elevation while prohibiting AOC 15 
variances, would affect recovery of surface reserves, particularly in the steep slope areas of the 16 
Appalachian Basin and the thin overburden areas in the Northern Rocky Mountains and Great 17 
Plains.  Underground mining using the room-and-pillarmethod would also be affected under 18 
Alternative 2 AOC requirements, unless excess spoil can be placed back in the mined out areas. 19 

In areas with thick overburden and thin coal seams, excess spoil would be created that could not 20 
be disposed of in fills because of the prohibition of filling streams.  Under Alternative 2, surface 21 
mining in thick overburden areas could only occur where excess spoil could be disposed of on 22 
old mine benches, since storing spoil on site would alter pre-mining topography and placing 23 
spoil in streams would be prohibited.  Assuming that excess spoil could be stored on old mine 24 
benches, in steep slope areas in the Appalachian Basin, backfilling the material to the original 25 
elevation could create slopes with a higher potential for instability.  In areas with extremely steep 26 
slopes, such a requirement could prevent mining altogether, since those areas are so steep that 27 
restoration of the original elevation and slope could not be accomplished safely.   28 

In areas with thick coal seams and thin overburden, such as in the Northern Rocky Mountains 29 
and Great Plains, mining a thick coal seam with thin overburden would create a situation where 30 
not enough spoil would exist to restore the land to its pre-mining elevation.  Therefore, unless the 31 
operator could acquire excess fill material from outside the permit area, the seam could only be 32 
mined to the depth consistent with the swell factor of the overburden so that the amount of 33 
overburden would be equal to the amount of coal mined.  In areas where coal seams are thick, 34 
this would require leaving the remainder of the coal seam in place in order to restore the land to 35 
its original elevation.   36 

Underground mining production could also be affected by Alternative 2.  The prohibition on 37 
placing fill material in streams would eliminate the possibility of placing coal refuse in any 38 
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stream, which is currently the most relied upon and most economical way to dispose of coal 1 
refuse from underground mining in the Appalachian region.  Thus, Alternative 2 would 2 
necessitate a change in underground mining practices where coal refuse would be either disposed 3 
of on old mine benches, open pits, or stored on the permit area during mining and placed 4 
permanently within underground mine workings during reclamation.  Refuse piles could also be 5 
constructed on the permit area as long as they met applicable regulations, including the 6 
requirement that the refuse pile be compatible with the natural surroundings and the approved 7 
postmining land use. (30 CFR 817.81) This requirement would add additional cost to 8 
underground mine operators and could sterilize resources, if safe and efficient storage of coal 9 
refuse could not be accomplished without placing the material within the stream buffer zone, or 10 
on the permit area in a way that is incompatible with the natural surroundings and approved 11 
postmining land use. 12 

4.2.1.3 Other Elements 13 

As a result, under the methodology described in Section 4.7.1, it is estimated that surface coal 14 
production in all regions would decrease from the baseline case by 95% under Alternative 2.  It 15 
is projected that underground production in the Northern Rocky Mountains and Great Plains, the 16 
Appalachian Basin, the Illinois Basin, and the Colorado Plateau may increase by 25% to 17 
compensate for surface production losses, although this 25% increase will not make up for all 18 
caloric values lost due to the reduction predicted for surface mining.  Estimated production at the 19 
time of full implementation of this alternative is projected in Table4.2.1-2. 20 

Table 4.2.1-2 Projected Coal Production Under Alternative 2 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

As a result of the above production shifts, the number of acres affected by mining on a yearly 30 
basis is expected to change in proportion to the shifts in production.  The estimated yearly 31 
acreage impacts for each region under Alternative 2 are shown in Table 4.2.1-3. 32 

Region 
Final Production (MMton/yr) 

Underground Surface Total 

Appalachian Basin 290.64  7.89  298.53  

Colorado Plateau 69.73  1.71  71.44  

Gulf Coast  2.29  2.29  

Illinois Basin 80.76  1.71  82.47  

Northern Rocky Mountains and 
Great Plains 

4.59  26.92  31.50  

Northwest  0.07  0.07  

Other Western Interior  0.07  0.07  

Total 445.71  40.67  486.38  



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-83 

Table 4.2.1-3 Estimated Annual Acreage Impacts Under Alternative 2 1 

Region 
Impacted Acres (acres/year) 

Underground Surface 

Appalachian Basin 14,149.25 1,090.06 

Colorado Plateau 1,580.38 147.74 

Gulf Coast 0 155.41 

Illinois Basin 2,807.25 267.23 

Northern Rocky Mountains and 
Great Plains 

534.17 271.76 

Northwest 0 1.92 

Other Western Interior 0 20.09 

Total 19,071.04 1,954.22 

4.2.2 Geomorphology and Topography 2 

4.2.2.1 Water Elements 3 

Alternative 2’s complete prohibition on mining activities or the placement of fill material in or 4 
within 100 feet of any stream, including ephemeral streams, would effectively eliminate 95 5 
percent of surface mining production nationwide because the majority of stream densities 6 
nationwide would limit the ability to mine technically and/or economically within 100 feet of 7 
streams.  In addition, Alternative 2 would eliminate all additional valley fills and coal refuse 8 
placement in streams.  As a result, existing topographic characteristics, including slopes, 9 
elevations, ridges, valleys, and other surface characteristics, as described in Section 3.5, would 10 
remain in place throughout the majority of areas where surface mining occurs in all regions.  11 
Since streams would not be disturbed by mining practices and topography would remain largely 12 
unchanged, drainage patterns are expected to remain the same in most areas since slopes, 13 
elevations, and water flow would not be disturbed.   14 

The definition of material damage to the hydrologic balance outside the permit area would also 15 
eliminate changes in topography resulting from underground mining subsidence in areas in or 16 
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near 100 feet of a stream, since the subsidence of an area within 100 feet of a stream would 1 
constitute material damage to the hydrologic balance outside the permit area and be prohibited.2   2 

In total, the Water Elements under Alternative 2 are expected to greatly improve current impacts 3 
on topography and geomorphology related to mining activities.  Current topographic and 4 
geomorphic characteristics are expected to remain in their natural state throughout the majority 5 
of the coal producing regions. 6 

4.2.2.2 Land Elements 7 

Since the Water Elements would eliminate the majority of surface impacts to topography and 8 
geomorphology resulting from mining throughout the nation, the Land Elements would only 9 
improve topography and geomorphology in the limited areas where surface mining could be 10 
conducted or where surface facilities for underground mines are located.  Because mining could 11 
not occur within 100 feet of any stream, it is expected that areas where surface mining operations 12 
are conducted would be much smaller in scale than current operations. 13 

The Land Elements under Alternative 2 would eliminate all AOC variances, including 14 
mountaintop removal mining, thin and thick overburden, and steep slope variances, and define 15 
AOC to require the restoration of the original topography, including slope, elevation, and aspect.  16 
Approximate original contour would be achieved by a determination by the regulatory authority 17 
that pre-mining configuration had been achieved using landforming principles.  This would be 18 
done by comparing the post-mining configuration to a digital terrain model of the pre-mining 19 
landforms in the permit application.  As a result, in areas where surface production could occur 20 
without impacting the stream buffer zone and for surface areas associated with underground 21 
mines, topography following mining would be characterized by more approximate elevations, 22 
slopes, and configurations compared to current practices.  Requiring comparison of the pre-23 
mining configuration with the post-mining configuration to achieve AOC would aid in 24 
enforcement and ensure that the land was reclaimed as described in the permit application to 25 
closely resemble the pre-mining configuration.   26 

Although the area of surface impacts would be greatly reduced due to the Water Elements, the 27 
remaining area where surface impacts could occur nationwide would benefit from landforming 28 
principles. Requiring landforming would ensure that the post-mining terrain blends with the 29 
surrounding topography and geomorphic characteristics of the land, ensuring more natural 30 
topography, stream densities, and drainage patterns post-mining.  Benefits of landforming 31 
practices include aesthetically pleasing post-mining landscapes and the construction of landforms 32 
that are stable and integrated into the natural environment, ensuring long-term stability.  (Schor 33 
and Gray, “Landforming: An Environmental Approach to Hillside Development, Mine 34 
Reclamation and Watershed Restoration” (2007)).   35 

                                                 
2 Although some states, including Kentucky, Colorado, and Utah, seem to include the surface area above the 
underground workings as part of the permit area, meaning that material damage would not occur if a stream above 
an underground mine was damaged by subsidence, OSM does not approve permitting the “shadow area” above 
underground mine workings. 
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Because valley fills would be eliminated across the nation, eliminating excess spoil, coal refuse, 1 
and fill placement in streams, the perceived challenges of applying landforming principles in the 2 
Appalachian Region as discussed in Section 4.3.2.2 would likely not apply under Alternative 2 3 
since surface mining in Appalachia would be limited to non-steep slope areas with more gently 4 
rolling terrain.   However, requiring landforming in order to achieve AOC and prohibiting AOC 5 
variances would eliminate the use of fine refuse coal impoundments to store coal preparation 6 
waste, since these embankment type structures cannot be safely landformed.  Coarse refuse 7 
disposal could continue to occur on site while still achieving AOC through landforming. 8 

4.2.3 Water Resource Areas 9 

4.2.3.1 Water Elements 10 

4.2.3.1.1 Physical Impacts 11 

4.2.3.1.1.1 Water Resource Planning 12 

This section details the impacts to regional water supplies, in terms of quality and quantity, 13 
associated with Alternative 2 (the most protective alternative).  Under this alternative, most of 14 
the coal production from surface mines within each region is predicted to stop, resulting in a 15 
nationwide net production decrease of 58%. On a national scale, this significant production 16 
decrease may result in beneficial water availability impacts, should coal-related water 17 
withdrawals decrease proportionally.  Water that would have been used for coal production could 18 
be used for other beneficial uses.  19 

Regional water availability and usage impacts will vary.  Under this alternative, net coal 20 
production would decrease in all regions.  Net production decreases range from 17% in the 21 
Illinois Basin to 96% in the Other Western Interior.  Water availability impacts will likely be 22 
beneficial, in that water that would have been used for coal production could be used for other 23 
beneficial purposes.  Beneficial impacts will likely be highly localized.  Significant regionwide 24 
impacts would not likely occur, since coal-related water withdrawals constitute less than 1% of 25 
total withdrawals within each region (USGS, 2005, and Section 3.X).  26 

Under this alternative, surface mining would be essentially eliminated (95% reduction) and, to 27 
make up for energy demand needs that are met by coal, underground coal mining would increase 28 
by 25% in the Northern Rocky Mountains and Great Plains, Appalachian Basin, Illinois Basin, 29 
and Colorado Plateau regions.  This may adversely affect groundwater availability in these 30 
regions should the increase in underground coal production significantly alter underlying 31 
aquifers.  However, water availability impacts would likely be highly localized since existing 32 
coal-related groundwater withdrawals in each of these regions constitutes a small proportion of 33 
total withdrawals (0.3–2.0%)(USGS, 2005, and Section 3.X).  Adverse water availability impacts 34 
will likely be confined to areas dependent on groundwater for water supply.  The elimination of 35 
surface mining may also increase surface water availability, since stream-related impacts related 36 
to surface mining would be virtually eliminated.  In summary, this alternative may, in general, 37 
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result in beneficial impacts on surface water availability but adverse impacts on groundwater 1 
availability, particularly in the regions where underground coal mining would increase.  2 

Under Alternative 2, several regulatory elements would be protective of water availability. 3 
Activities within 100 feet of streams would be prohibited, avoiding or minimizing potential 4 
adverse stream flow impacts related to mining activities.  Baseline monitoring would include a 5 
requirement of continuous flow measurements in affected streams.  Material damage to streams 6 
outside of the permit area would also be prohibited.  And corrective action thresholds would be 7 
established to trigger restoration actions based on a comparison of baseline data and data 8 
collection during mining and restoration activities.  All of these requirements may minimize or 9 
avoid water availability impacts by protecting existing stream flows.  10 

Under this alternative, drinking water quality may be adversely affected in the Northern Rocky 11 
Mountains and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau regions, in 12 
which underground coal mining production would increase by 25%, particularly in areas that are 13 
dependent on groundwater as a water supply source.  Additionally, a net increase of coal 14 
production may adversely affect drinking water quality, should it cause an increase in NPDES or 15 
SDWA violations.  Drinking water quality may improve in regions dependent on surface water 16 
for water supply, since surface water impacts would likely be reduced.  It is likely, however, that 17 
water quality impacts would be highly localized.  18 

Though NPDES permit violations may decrease, SDWA violations may increase, particularly in 19 
regions dependent on groundwater as a water supply source.  In regions where net coal 20 
production decreases, water quality may improve, as it is less likely that there will be coal 21 
mining-related NPDES and SDWA violations.  In either case, it is likely that water quality 22 
impacts will be highly localized and dependent on existing local water quality, water availability, 23 
and local drinking water resources.  In summary, this alternative may result in more adverse 24 
groundwater quality impacts and fewer adverse surface water quality impacts than under 25 
Alternative 1. 26 

Under this alternative, drinking water quality may be improved by the prohibition of activities 27 
within 100 feet of streams.  Additionally, the collection of 24 months of baseline water quality 28 
data, along with data on water quality during mining activities and the establishment of 29 
corrective action thresholds, will help to minimize or avoid adverse water quality impacts. 30 
Surface water quality impacts to downstream water supply sources would be avoided or 31 
minimized under this alternative, which is more protective than Alternative 1 (no action).  32 

4.2.3.1.1.2 Surface Water Hydrology 33 

This section details the hydrologic and stream impacts associated with Alternative 2 (most 34 
protective).  Under this alternative, surface coal mining in all regions would essentially cease, 35 
with a 95% reduction in surface coal production anticipated.  Underground coal production may 36 
be expanded by 25% to help make up for production lost through changes in surface mining.  37 
Nationwide coal production may decrease by approximately 60%.  38 
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A 95% reduction in surface mining may be expected to reduce hydrologic impacts associated 1 
with surface mining, compared to Alternative 1, by approximately 5,200 acre/yr, 21,700 acre/yr, 2 
5,100 acre/yr, 2,800 acre/yr, and 3,000 acre/yr for the Northern Rocky Mountains and Great 3 
Plains, the Appalachian Basin, the Illinois Basin, and the Colorado Plateau regions, respectively.  4 
Underground mining may increase from 15,400 acre/yr to 19,100 acre/yr nationwide. 5 

Underground coal production in the Appalachian Basin, which is projected to account for 65% of 6 
underground mining and approximately 60% of all mining, may be sustained for less than a 7 
decade.  With the filling of previously permitted waste rock dumps with coal processing by-8 
products and the ban on excess fill placement in all streams, current permitted capacity will be 9 
relatively quickly filled, and underground mining consequently stopped or substantially reduced.  10 
An alternative of placing waste rock into underground mines may extend underground mining 11 
but may increase processing costs.  Underground mining will be challenged to treat discharges 12 
such that no material damage will be allowed in ephemeral, intermittent, and perennial streams.  13 
Mine seeps will need to be eliminated or discharges treated to the level of no material damage. 14 

No underground mining may be expected in the Northern Rocky Mountains and Great Plains due 15 
to geologic constraints.   16 

Hydrologic Impacts 17 

Hydrologic impacts may shift from those associated with surface mining to those associated with 18 
underground mining.  There may be a greater propensity to have mine seeps, with associated 19 
water quality constituents, in the Appalachian Basin, and higher groundwater-surface water 20 
interactions may be expected to occur in the Illinois Basin and the Colorado Plateau. 21 

Overall, hydrology associated with the large reduction in or essential elimination of surface 22 
mining may slowly transition toward pre-mining responses as vegetation transitions to natural 23 
states and soil formation is achieved in all coal mining regions.  For traditionally compacted 24 
mine spoil in the Appalachian Basin that has been stabilized by non-native vegetation, the 25 
transition to forested lands may require a substantial amount of time (decades) and may not 26 
occur until soil formation processes are slowly achieved.  As lands transitions to a pre-mining 27 
state, the hydrologic balance is expected to follow. 28 

Stream Length Impacts 29 

With the essential elimination of surface mining and the requirement for material damage to 30 
eliminate any impairments to the physical, chemical, or biological function of any streams, the 31 
affected Basin, the Illinois Basin, and the Colorado Plateau regions, respectively, compared to 32 
Alternative 1.  Streams that have previously been affected by surface mining activities may 33 
recover as the hydrologic balance and land uses become reestablished stream length may be 34 
expected to be reduced by 86%, 54%, 60%, and 60% for the Northern Rocky Mountains and 35 
Great Plains, the Appalachian to pre-mining land uses.  The expectation is that stream recovery 36 
will begin at locations furthest down-gradient of previous surface mining activities and proceed 37 
toward up-gradient areas.  Streams located down-gradient of traditionally constructed fills are 38 
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expected to be the last to recover.  Also, streams that have been affected by extensive mining 1 
operations within a watershed may recover significantly more slowly than those streams in 2 
watersheds that experience lesser levels of surface mining. 3 

4.2.3.1.1.3 Groundwater Hydrology 4 

Table 4.2.3-4 presents the predicted stream impacts calculated by the production shift 5 
mathematical model described in further detail under Coal Resources and Mining consequences.   6 

Table 4.2.3-1 Anticipated Regional Stream Impacts for Alternative 2 7 

  Region 
Stream 
Impacts 
(mi/yr) 

Percentage 
Change 

from Alt 1 

% 
Public 
Supply 

GW 
Use* 

% 
Domestic 
Supply 
GW* 

A
lt

er
n

a
ti

v
e 

2
 

Appalachian 
Basin 

32.62 −53.99 13.24 16.53 

Colorado Plateau 3.27 −59.04 13.54 18.51 

Gulf Coast 0.3 −95.02 6.45 30.94 

Illinois Basin 5.85 −59.53 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

1.46 −86.25 20.69 6.89 

Northwest 0 −98.83 0.00 18.21 

Other Western 
Interior 

0.04 −95.11 1.22 6.85 

*Values for the percentage of public supply from groundwater and of domestic self-supplied groundwater were 8 
calculated from population data extracted from 2005 USGS water use data, 9 
http://water.usgs.gov/watuse/data/2005, downloaded Sept 16, 2010. 10 

Under Alternative 2, mining in the Appalachian Basin region is predicted to be reduced in such a 11 
manner that approximately 54% less streams and surface acres would be affected per year.  This 12 
reduction would be expected to result in improved groundwater quality for the 13% of 13 
population in the coal-producing counties in the Appalachian region that obtain their water 14 
supply from public groundwater sources, and for the 16.5% that obtain their water supply from 15 
self-supplied groundwater sources.  However, groundwater recharge would likely decrease from 16 
the existing condition since mine spoils are more permeable that the in situ condition, thus 17 
promoting more groundwater storage. 18 

Mining in the Colorado Plateau is predicted to result in 59% less stream miles and surface area 19 
impacts; however, overall groundwater improvements would not be that significant, since most 20 
groundwater impacts in the Colorado Plateau region are typically localized to the mine area.  21 
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Water quality improvements would be expected for those residents living near the mining that 1 
depend on groundwater sources for their water supply.  That number could be expected to be 2 
significant, since approximately 34% of the population within the region's coal-producing 3 
counties depend on either public or domestically self-supplied groundwater sources. 4 

Under this alternative, stream impacts and acres disturbed in the Gulf Coast region are predicted 5 
to be reduced by approximately 95%.  Groundwater improvements in the Gulf Coast region 6 
would not be that significant overall, since impacts on the hydrologic balance and groundwater 7 
quality are typically considered limited and short-lived.   8 

The anticipated reduction of mining in the Illinois Basin under this alternative would not be 9 
expected to result in measureable improvements in groundwater quality since the existing 10 
groundwater is considered too mineralized for most uses.  Recharge of aquifers would be less 11 
under this alternative than the No Action Alternative, since there would be fewer permeable 12 
mine spoil sites. 13 

Surface mining is predicted to be significantly reduced in the Northern Rocky Mountains and 14 
Great Plains region under this alternative, resulting in approximately 86% fewer acres disturbed 15 
and stream lengths affected.  Mine overburden material used in backfilling mine pits is similar in 16 
many aspects to the coal aquifer that it replaces, and it typically becomes saturated with 17 
groundwater within 1 to 5 years.  Therefore, impacts to groundwater supply could be considered 18 
relatively temporary for the Northern Rocky Mountains and Great Plains region. 19 

Under Alternative 2, mining production in the Northwest region is anticipated to be reduced by 20 
99%.  Thus, groundwater impacts under this alternative would be less than for Alternative 1; 21 
however, they are already relatively insignificant when compared to some of the other regions, 22 
due to the low production values in the Northwest region. 23 

Production levels for the Other Western Interior region are predicted to decrease by 24 
approximately 95% for Alternative 2; however, the magnitude of current production is already 25 
relatively small.  Current groundwater usage within the coal-producing counties of the region is 26 
also relatively minimal, with only about 8% of the population depending on public or self-27 
supplied groundwater as their water source.  Therefore, improvements in groundwater supplies 28 
for this alternative when compared to the No Action Alternative could be considered 29 
insignificant. 30 

4.2.3.1.2 Chemical Impacts 31 

4.2.3.1.2.1 Surface Water Quality 32 

This section describes potential impacts to surface water quality under Alternative 2 from the 33 
water elements included in the EIS analysis (1) Stream Definition, (2) Activities In or Near 34 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining Through 35 
Streams, and (5) Corrective Action Thresholds).  For Alternative 2, potential water quality 36 
impacts will be evaluated based on the predicted percentage change in coal production compared 37 
with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly reduced 38 
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compared with Alternative 1, largely as a result of the elimination of all surface coal mining in 1 
all regions under this alternative.  As a result, coal mining activities in or near streams and 2 
mining through streams would largely be eliminated.  Hence, under Alternative 2, notable 3 
improvements in surface water quality near mine sites would be expected in all coal mining 4 
regions. 5 

4.2.3.1.2.2 Groundwater Quality 6 

Groundwater quality impacts under Alternative 2 are likely to vary among regions.  An increase 7 
in impacts compared with Alternative 1may occur in four regions—Northern Rocky Mountains 8 
and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau—because 9 
underground coal production is predicted to increase by 25% in these regions to compensate for 10 
the elimination of surface coal mining.  Impacts in the remaining regions would likely be 11 
reduced or remain the same compared with Alternative 1 because underground coal production is 12 
predicted to be unchanged (Gulf Coast and Northwest regions) or decrease (Other Western 13 
Interior region). 14 

Table 4.2.3-2 Coal Production Change by Region and Nationally for  15 

Alternatives 2 to 5 Compared with Alternative 1 16 

  
  N

o
rt

h
er

n
 R

o
ck

y
 

M
o

u
n

ta
in

s 
a

n
d

 
G

re
a

t 
P

la
in

s 

A
p

p
a

la
ch

ia
n

 B
a

si
n

 

Il
li

n
o

is
 B

a
si

n
 

C
o

lo
ra

d
o

 P
la

te
a

u
 

G
u

lf
 C

o
a
st

 

O
th

er
 W

es
te

rn
 

In
te

ri
o
r 

N
o

rt
h

w
es

t 

T
o

ta
l 

A
lt

er
n

a
ti

v
e 

1
 

Underground n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

Surface n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

A
lt

er
n

a
ti

v
e 

2
 

Underground 25 25 25 25 −100 −100 0 25 

Surface −95 −95 −95 −95 −95 −95 −95 −95 

Total −94 −23 −17 −21 −95 −96 −95 −58 
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Underground 15 15 15 15 −100 −100 0 15 

Surface 15 −47 −24 −4 −87 −100 −32 −6 

Total 15 −10 1 8 −87 −100 −32 1 

A
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n

a
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v
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4
 

Underground 5 0 5 −4 −100 5 0 0 

Surface 5 −10 −5 −4 −1 −2 5 1 

Total 5 −4 2 −4 −1 0 5 1 

A
lt
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n

a
ti

v
e 

5
 

Underground 15 0 15 −1 −100 −100 0 3 

Surface 15 −30 −21 −4 −26 −100 −32 1 

Total 15 −12 2 −2 −26 −100 −32 2 

 1 

4.2.3.2 Land Elements 2 

4.2.3.2.1 Physical Impacts 3 

4.2.3.2.1.1 Surface Water Hydrology 4 

Alternative 2 will ban all excess fill placements in all streams, including ephemeral streams.  5 
Hence, any additional hydrologic impacts that may have been associated with fills will not exist.   6 
Current fills may continue to discharge flow year-round with associated water quality 7 
constituents that may adversely affect streams.  Additionally, the increase peak flow and runoff 8 
volume associated with traditionally compacted and vegetated fills will persist.  Over time, as 9 
geologic materials are leached by the flow through the fill, water quality may improve.  10 

4.2.3.2.1.2 Fluvial Processes 11 

Under Alternative 2, excess fill placement in streams, including ephemeral streams, will be 12 
banned.  Additionally, AOC variances will be eliminated.  Additional fluvial impacts are 13 
expected to be minimal; however, impacts from past mining activities will remain, though these 14 
impacts are expected to decrease over time. 15 
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Stream Morphology Change 1 

The ban on fill placement in any stream along with the prohibition of activities within 100 feet of 2 
all streams is expected to result in minimal impact to stream morphology across all regions.  3 
Maintaining a 100-foot buffer around streams will minimize impacts to stream bank stability, 4 
temperature modification, nutrient cycling, and so forth.   5 

Streams that have previously been affected by surface mining activities may recover as the 6 
hydrologic balance and land uses become reestablished to pre-mining land uses.  The expectation 7 
is that stream recovery will begin at locations furthest down-gradient of previous surface mining 8 
activities and proceed toward up-gradient areas.  Streams located down-gradient of traditionally 9 
constructed fills are expected to be the last to recover.  Also, streams that have been affected by 10 
extensive mining operations within a watershed may recover significantly more slowly than 11 
those streams in watersheds that experience lesser levels of surface mining. 12 

Erosion and Sediment Control 13 

The need for surface mining erosion and sediment controls will be substantially lessened in 14 
Alternative 2 compared to Alternative 1 due to the 95% decrease in surface mining.  Thus, 15 
sediment discharges will be less, since areas will not be disturbed at the same rate as in 16 
Alternative 1. 17 

4.2.3.2.2 Chemical Impacts 18 

4.2.3.2.2.1 Surface Water Quality 19 

This section describes potential impacts to surface water quality under Alternative 2 from the 20 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 21 
Exceptions  ).  For Alternative 2, surface water quality impacts from changes in the land 22 
elements will be evaluated based on the predicted percentage change in coal production 23 
compared with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly 24 
reduced compared with Alternative 1, largely as a result of the elimination of surface coal mining 25 
in all regions under this alternative.  As a result, land surface reconfiguration and/or creation of 26 
fills in or near streams are expected to be greatly reduced.  Hence, under Alternative 2, notable 27 
improvements in surface water quality near mine sites would be expected in all coal mining 28 
regions. 29 

4.2.3.2.2.2 Groundwater Quality 30 

Groundwater quality impacts under Alternative 2 from the land elements included in the DEIS 31 
analysis are likely to vary among regions.  An increase in impacts compared with Alternative 1 32 
may occur in four regions—Northern Rocky Mountains and Great Plains, Appalachian Basin, 33 
Illinois Basin, and Colorado Plateau—because underground coal production is predicted to 34 
increase by 25% in these regions to compensate for the elimination of surface coal mining.  35 
Impacts in the remaining regions would likely be reduced or remain the same compared with 36 
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Alternative 1 because underground coal production is predicted to be unchanged (Gulf Coast and 1 
Northwest regions) or decrease (Other Western Interior region). 2 

4.2.3.3 Other Elements 3 

4.2.3.3.1 Physical Impacts 4 

4.2.3.3.1.1 Surface Water Hydrology 5 

Since surface mining will essentially be nonexistent, the requirement of reforestation of forest 6 
communities to the level of mature trees is a moot point except for small surface effects of 7 
underground mining and in reclamation of rock waste ponds that contain materials from coal 8 
preparation plants.  The requirement for reforestation compared to compaction and revegetation 9 
using grasses will result in a reduction in peak flow and a more seasonal water balance as well as 10 
provide a more intermittent flow to streams. 11 

4.2.3.3.1.2 Fluvial Processes 12 

Stream Morphology Change 13 

Reforestation of postmining land uses will result in minimal impacts to fluvial processes, 14 
particularly in areas where the pre-mining land use was forestry.  For pre-mining land uses that 15 
were grasses and will support reforestation, improvements in fluvial processes in the form of 16 
woody debris input and temperature modification are possible.  The success of reforestation may 17 
be region specific and closely linked to annual precipitation levels.  Consideration should be 18 
given to avoiding the planting of high water consuming tree species in areas where annual 19 
precipitation is minimal. 20 

Erosion and Sediment Control 21 

With the requirement for forest reclamation, erosion rates will approach that of pre-mining 22 
conditions. 23 

4.2.3.3.2 Chemical Impacts 24 

4.2.3.3.2.1 Surface Water Quality 25 

This section describes potential impacts to surface water quality under Alternative 2 from the 26 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 27 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 28 
and Reclamation).  For Alternative 2, surface water quality impacts from changes in the other 29 
elements will be evaluated based on the predicted percentage change in coal production 30 
compared with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly 31 
reduced compared with Alternative 1, largely as a result of the elimination of surface coal mining 32 
in all regions under this alternative.  However, changes to the other elements considered in this 33 
DEIS are expected to have little effect on surface water quality for reasons given in Section 34 
4.1.3.3.2.1.  Surface water quality would be expected to generally improve in all coal-producing 35 
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regions under Alternative 2, but the improvement is the result of changes in water elements (see 1 
Section 4.2.3.1.2.1) and land elements (see Section 4.2.3.2.2.1). 2 

4.2.3.3.2.2 Groundwater Quality 3 

Groundwater quality impacts under Alternative 2 are likely to vary among regions, as noted 4 
above.  However, these changes are the result of changes in water elements (see Section 5 
4.2.3.1.2) and land elements (see Section 4.2.3.2.2), not the other elements. 6 

4.2.4 Biological Resources 7 

4.2.4.1 Water Elements 8 

For this analysis, the following assumptions were made to describe the mining practices that are 9 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 2: 10 

• Mining and mining activities would not be allowed in any stream types. 11 

• Excess spoils could not be placed in any stream type. 12 

• Ephemeral streams would receive full protections. 13 

• Approximately 44 additional miles of perennial and/or intermittent streams 14 
would be affected each year by coal mining operations (Table 4.2.4-1). 15 

• The miles of ephemeral streams that might be affected by coal mining 16 
practices under this alternative are not known, although in theory they would 17 
be protected under SMCRA. 18 

It is, therefore, expected that adverse impacts to aquatic communities associated with coal 19 
mining would occur in 60% fewer miles of stream under this alternative as compared to the No 20 
Action Alternative.  It is also expected that the types of adverse impacts would not be as 21 
extensive as those described above for the No Action Alternative, because fewer mining-related 22 
activities would be allowed to occur near streams.  For example, the adverse impacts associated 23 
with stream burial or mining through streams would not occur under this alternative because 24 
those activities would be prohibited.  By providing complete protection to ephemeral streams, 25 
mining-related impacts would be substantially reduced throughout all coal regions, especially in 26 
the arid ecoregions where intermittent and ephemeral streams are critical habitat features 27 
(discussed in Section 3.13; also reviewed in Levick et al., 2008). 28 

Impacts to wetlands under this alternative would be the least amount compared to other 29 
alternatives, as surface coal mining would be greatly reduced nationally.  Underground mining 30 
would increase; therefore the potential for impacts to wetlands due to the construction of 31 
aboveground facilities to support underground mining would increase.  There is some flexibility 32 
in the location of these facilities; therefore sites with no or minimal impacts to wetlands would 33 
likely be used, as required under the alternative and the CWA.  Regulations would prevent 34 
impacts to hydrology due to subsidence.   However, as discussed in the previous section, 35 
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subsidence can lead to changes in the hydrology off-site that may not be reported or quantified, 1 
so there is some potential for the increase in deep mining under this alternative to lead to more 2 
drainage of wetlands off-site.  Where there are flatter topographies in certain coal region across 3 
the nation, an increase in underground mining could also result in an increase in created wetlands 4 
resulting from subsidence-caused drainage problems. In certain areas of the nation with flatter 5 
topographies, subsidence is more likely to create problems with a lack of drainage (ponding 6 
water and establishing wetland vegetation) rather than enhancing drainage and elimination of 7 
wetlands. 8 

Isolated or non-jurisdictional wetlands would not be as vulnerable to impacts due to the decrease 9 
in land area used for coal mining.  Under this alternative, AOC requirements would result in the 10 
restoration of pre-mining conditions.  Where topographic conditions are conducive to the 11 
formation of isolated wetlands, which are often found in depressional areas, these areas would 12 
likely be restored, allowing for wetland development after reclamation.  In some instances, 13 
topography may end up more steeply sloped under Alternative 2 due to AOC requirements.  In 14 
these cases, increases in wetlands would more likely result from enhanced wildlife requirements. 15 

The potential exists for an increase in fish and wildlife habitat in wetlands within the same 16 
watershed as the mine sites.  Applicants would be required to enhance fish and wildlife habitat to 17 
compensate for the lost habitat on the mine site.  Some wetlands function as habitat for fish and 18 
wildlife; therefore these wetlands could be enhanced to increase the value of the habitat to satisfy 19 
this requirement under this alternative. 20 

Additional protection of the hydrologic balance off-site may be provided by the improved 21 
definition of “material damage to the hydrologic balance”, however, none of the alternatives, 22 
including Alternative 1 (no action), allow for damage to hydrologic balance off site.  Off-site 23 
wetlands would be protected, as no changes to the hydrologic balance would be permitted.  24 
Similarly, the hydrology of receiving streams would remain unchanged.  In turn, this alternative 25 
would have a positive effect on riparian and floodplain wetlands.  It would also protect wetlands 26 
that are heavily influenced by groundwater.  Wetlands in the Northern Rocky Mountains and 27 
Great Plains and Colorado Plateau regions would benefit the most from this level of protection.  28 
Riparian wetlands in the Western United States provide valuable wildlife habitat and are highly 29 
sensitive to changes in hydrology due to the arid and semi-arid climate. 30 

The reasonable, foreseeable development scenario for coal production in the United States under 31 
Alternative 2 is for surface mining to be curtailed and new coal to be produced using 32 
underground mining methods.  Therefore, it is assumed that coal mining will be phased out in 33 
both the Other Western Interior and Northwest coal regions, and that total production will 34 
gradually decrease in the other coal regions, thereby eliminating new adverse impacts to water 35 
elements in those regions.  The shift to underground mining methods would result in the majority 36 
of adverse impacts to streams being caused by AMD-related impacts and adverse impacts caused 37 
by habitat fragmentation and habitat destruction would significantly decrease. The shift to 38 
underground mining may result in greater AMD-related impacts as additional coarse refuse is 39 
exposed to potential surface oxidation. The enhanced definition of “material damage” and 40 
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permit-specific corrective action thresholds are designed to minimize the effects of non-acidic 1 
mine drainage containing dissolved metals and other components has a negative effect on aquatic 2 
life.     3 

Table 4.2.4-1.  Expected Annual Increase in Land Clearing and Stream Impacts 4 
(Exclusive of Ephemeral Streams) for Each Coal Region under Alternative 2 Compared to the 5 

No Action Alternative  6 

Region 

No Action 
Alternative 

Alternative 2 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 15,239 32.6  

Colorado Plateau 4,219 8.0 1,728 3.3  

Gulf Region 3,120 6.0 155 0.3  

Illinois Basin 7,590 14.4 3,074 5.9  

Northern Rocky Mountains and Great 
Plains 

5,863 10.6 806 1.5  

Northwest 163 0.2 2 0.0  

Other Western Interior 411 0.9 20 0.0  

Total 54,488 111 21,025 44  

 7 

Under this alternative, ephemeral streams would receive full protection that would, in turn, leave 8 
increased portions of riparian zones intact.  Furthermore, there will be increased protection to 9 
biological resources due to the enhanced definition of “material damage.”  Establishment of a 10 
clear definition of material damage and permit-specific corrective action thresholds will improve 11 
protection of streams outside the permit areas.  The proposed strict approach to defining material 12 
damage will also facilitate the identification of water quality trends approaching material damage 13 
and require intervention before adverse impacts occur. 14 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 15 
other statutory and regulatory requirements to ensure that the potential for impacts to special 16 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 17 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 18 
forth the programmatic standards and procedures designed to minimize mining-related impacts 19 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 20 
1996).  Threatened and endangered species are discussed in Chapter 3.14, including tables which 21 
describe federally listed species reported by coal region and county.  Further, Table 3.14-3 22 
describes known causes of decline of federally listed species for the 193 counties with active 23 
mines.  Proportional impacts to listed species would be based on the current distribution of 24 
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species and identification of specific habitats that would be affected by new mining activities.  1 
The specific locations and rate of any impacts cannot be determined at this time.  As stated in 2 
Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level as actions 3 
encompass a large geographic scale or constitute complex programs.  Specific impacts to listed 4 
species cannot be evaluated at the specific project-level scale.  However, anticipated reductions 5 
in stream impacts associated with Alternative 2 would result in fewer impacts to biological 6 
resources, especially aquatic resources.  Protected species would be expected to benefit from the 7 
reductions in stream impacts along with the other biological resources.  A cumulative impacts 8 
discussion is provided in Section 4.5.8.3.5 which presents potential cumulative effects in 9 
qualitative terms only.    10 

In summary, under Alternative 2, future coal mining practices would be expected to result in 11 
adverse impacts to aquatic resources at some sites, but the annual rate of impacts to streams 12 
would be substantially lower than under the No Action Alternative.  These adverse impacts 13 
would be expected to include degraded water quality related to AMD and associated impairment 14 
of macroinvertebrate and fish communities.  These adverse impacts would be expected to occur 15 
in the five coal regions where new underground mines would be developed, but the majority of 16 
the impacts would occur in the Appalachian Basin.  Implementation of Alternative 2 would also 17 
result in beneficial impacts.  Impacts to wetlands under Alternative 2 would be greatly 18 
diminished and fish and wildlife habitat in wetlands within the same watershed as the mine sites 19 
would potentially increase.  Further, there would be no changes to the hydrologic balance which 20 
would protect the hydrology of receiving streams and off-site wetlands, thus benefiting the 21 
associated biological resources.  This alternative would have a positive effect on riparian and 22 
floodplain wetlands compared to Alternative 1, and would also protect wetlands that are heavily 23 
influenced by groundwater.   24 

4.2.4.2 Land Elements 25 

For this analysis, the following assumptions were made to describe the mining practices that are 26 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 2: 27 

• The AOC will have to be reestablished at all mining sites. 28 

• Approximately 21,000 new acres of land are expected to be developed for 29 
new coal mining operations each year under this alternative (Table 4.2.4-1).  30 
In other words, there would be an approximately 60% reduction in impacts to 31 
new acres of terrestrial habitat under Alternative 2 compared to Alternative 1. 32 

One likely outcome of the requirement that AOC be reestablished is that mining in fragile 33 
habitats on steep slopes will no longer occur.  Therefore, fewer adverse impacts will be 34 
associated with habitat change in mountainous areas. 35 

Compared to Alternative 1, fewer adverse impacts to diversity and abundance of terrestrial plants 36 
and animals on-site and off-site are expected under Alternative 2 due to increased stream buffer 37 
width, resulting in more unmined acres within some permits.  Stricter requirements and guidance 38 
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for fish and wildlife enhancement will be required and will benefit multiple species by promoting 1 
the use of native plants and plant communities in reclamation and by prohibiting the use of 2 
invasive plant species, fish, and wildlife in postmining land use (PMLU).  This should result in 3 
fewer adverse impacts to terrestrial and aquatic species compared to Alternative 1. 4 

In summary, under Alternative 2, adverse impacts to terrestrial resources are expected at some 5 
sites.  These adverse impacts would likely include fragmentation of upland habitats; degradation 6 
of habitat quality through fire, noise, and introduction of non-native and/or invasive species; and 7 
exposure of wildlife to toxic chemicals.  These adverse impacts would be expected to occur in 8 
the five coal regions where new underground mines would be developed, and the majority of the 9 
adverse impacts would be expected to occur in the Appalachian Basin (Table 4.2.4-1). 10 

4.2.4.3 Other Elements 11 

For this analysis, the following assumptions were made to describe the practices that are most 12 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 13 
SMCRA for Alternative 2: 14 

• Topsoil has to be reused on site; cleared forest has to be restored to forest. 15 

• There is no requirement that native species be used in revegetation activities. 16 

• Habitat enhancement projects must occur within the same watershed. 17 

Under this alternative, original organic material must be salvaged and redistributed on the site, 18 
and forest communities must be replaced with mature native trees.  By salvaging organic 19 
material during the clearing and grubbing phase for later use in the reclamation phase, organic 20 
carbon can be quickly input into the system.  This woody debris is ideal for use in stream 21 
mitigation practices.  Further, these provisions are likely to ensure greater success of 22 
revegetation programs, which will result in fewer adverse impacts to terrestrial communities 23 
under Alternative 2 as compared to the No Action Alternative.  OSM and the other regulatory 24 
agencies that oversee mine permitting programs have developed guidelines (which are based on 25 
the use of native species) for improving reforestation success in the Appalachian coal region 26 
(Appalachian Region Reforestation Initiative, or ARRI), and lessons learned in Appalachia could 27 
be applied in other coal regions.  ARRI guidelines, however, are not the only revegetation 28 
methods that might be undertaken, although they are highly recommended.  Under this 29 
alternative, a net increase is expected in reforestation rates in the affected coal regions compared 30 
to the No Action Alternative.  Under this alternative, there will be a decrease in creation of 31 
additional, non-native, cool-season-dominated grasslands as the cover type for postmining land 32 
uses.  As a result, forest species, including many area-sensitive forest interior passerines, will 33 
benefit from the increase in reforestation and a reduction in the regional surface mine footprint.  34 
However, grassland species (e.g., Henslow’s sparrows, elk, and some game birds) that have been 35 
reported to use the non-native grasslands created on mine sites would have decreased benefit 36 
from these landcover conversions. 37 
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In summary, under Alternative 2, reclamation and restoration programs are expected to mitigate 1 
most of the adverse impacts associated with development of new underground mines.  The rule 2 
change would modify current performance standards and require that restoration activities 3 
continue until ecological functions have been restored. 4 

4.2.5 Land Use; Visual Resources; Recreation 5 

Alternative 2 would result in major changes to the requirements for obtaining a permit and for 6 
mining operations under SMCRA.  This alternative would include major changes to the reporting 7 
and water monitoring requirements before and during operations and during reclamation.  In 8 
addition, this alternative would ban mining operations through or in all streams (including 9 
ephemeral streams) and would prohibit all variances from AOC, significantly limiting all surface 10 
mining in the country.  Alternative 2 is predicted to result in a severe reduction of surface mining 11 
in all of the coal resource regions.  Specific values for these anticipated decreases are listed in 12 
Table 4.2.5-1.   13 

Table 4.2.5-1 Anticipated Land and Stream Impacts for Alternative 2 14 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent  
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 15,239 32.62 −53.99 

Colorado Plateau 1,728 3.27 −58.97 

Gulf Coast 155 0.30 −95.01 

Illinois Basin 3,074 5.85 −59.49 

Northern Rocky Mountains & 
Great Plains 

806 1.46 −86.21 

Northwest 2 0 −100.00 

Other Western Interior 20 0.04 −95.60 

 15 

As described in Section 4.1.5, there are no changes to SMCRA under this alternative that would 16 
directly affect visual resources. 17 

4.2.5.1 Water Elements 18 

More restrictive definitions of streams and material damage, as well as limitations on activities 19 
near streams or on mining through streams, would reduce the potential for visual impacts in an 20 
area because it would significantly reduce the surface acreage affected by mining activities in all 21 
regions.  Changes to streams would not be allowed, and the visual quality of streams would be 22 
preserved.  Where mining activities are allowed, the definition of material damage to the 23 
hydrologic balance outside the permit area would include the impairment of the physical 24 
ecological function of any stream or the impairment of designated uses.  These restrictions would 25 
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reduce effects on the public’s ability to use the streams and changes to the visual quality of 1 
streams.  Changes to corrective action thresholds do not provide specific limitations that affect 2 
the visual quality of an area.  3 

4.2.5.2 Land Elements 4 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 5 
the preexisting physical conditions and therefore potentially affect visual quality.  The banning 6 
of excess fill placement in all streams and the requirement that all areas of the mine site be 7 
returned to pre-mining configuration would reduce the potential for land use and visual resource 8 
impacts in all regions.  Implementation of this alternative could lead to a reduction in 9 
recreational and development opportunities that may require flat or gently rolling reclaimed 10 
mining lands in areas where such lands are generally not available for such uses.  Conversely, 11 
this alternative could preserve the existing forests, streams, and mountains within the study area, 12 
which may offer additional recreation and tourism opportunities. 13 

Mining areas that were forested prior to disturbance would have to be reforested with native tree 14 
and plant species.  This alternative would require reforestation of those previously forested areas 15 
regardless of the approved postmining land use.  This requirement could prevent establishment 16 
of postmining land uses such as croplands and industrial development. 17 

The expansion of documentation requirements would provide additional documentation and 18 
review for the assessment of visual impacts in the Appalachian, Gulf Coast, and Illinois Regions, 19 
where visual impact assessment historically has not been well documented. In the Colorado 20 
Plateau and Northern Rocky Mountains and Great Plains Region, where most of the land within 21 
the coal fields is managed by the BLM, increased permitting and reporting requirements under 22 
Alternative 2 are not likely to increase documentation available for visual assessment, because 23 
visual resource assessment is often well documented and included in environmental assessments. 24 
The existing practices and documentation for review and assessment of visual impacts would 25 
continue in all regions.  26 

4.2.5.3 Other Elements 27 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 28 
and reclamation; and fish and wildlife protection and enhancement do not consider or affect 29 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 30 
revegetation and topsoil management in accordance with pre-mining land use or an approved 31 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 32 
areas are not restored to a forested state.  The requirements under Alternative 2 for native tree 33 
and plant species to reestablish the native forest ecosystem and the bonding requirements to 34 
ensure compliance would restore the visual quality of the site after project completion in all 35 
regions.   36 

4.2.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 37 
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Selecting Alternative 2 would result in substantial adverse effects to socioeconomic conditions at 1 
the local level in certain coal-producing regions.  These conditions would be directly related to 2 
loss of employment in certain regions and would affect personal earnings, state income taxes, 3 
and other local taxes, which have not been calculated here due to a lack of consistent data across 4 
the region.  In addition, there would be a loss of tax revenue associated with severance taxes and 5 
corporate business taxes if an entire sector of the economy were eliminated.  Alternative 2, 6 
through the proposed restrictions associated with surface coal mining activities and streams, 7 
would preclude new and existing surface coal mining, which would create a loss of employment 8 
positions associated with surface coal mining.  This loss of employment positions would filter 9 
throughout the remainder of the economy to varying degrees. 10 

4.2.6.1 Economics 11 

4.2.6.1.1 Employment and Unemployment 12 

4.2.6.1.1.1 Employment Changes in Coal Mining 13 

Selecting Alternative 2 would result in the estimated loss of over 29,000 employment positions 14 
(30.8% of total coal mining employment positions estimated from Alternative 1).  The coal-15 
producing regions with the greatest loss would include the Northern Rocky Mountains and Great 16 
Plains, the Gulf Region, the Other Western Interior, and the Northwest.  Table 4.2.6-1 lists the 17 
estimated number of employment positions as determined by the total estimated coal production 18 
by region for Alternative 2.  Underground coal production is estimated to increase by 19 
approximately 25% in the Northern Rocky Mountains and Great Plains, the Appalachian Basin, 20 
the Illinois Basin, and the Colorado Plateau; however, the increase in underground mining 21 
employment in these regions would not offset the losses in the surface coal mining industry.  A 22 
total net loss in employment positions is estimated for all regions, with a complete elimination of 23 
coal mining employment in Other Western Interior and Northwest regions, and a near complete 24 
loss in the Northern Rocky Mountains and Great Plains region. 25 

Table 4.2.6-1. Alternative 2 Employment Positions Estimated by Production Type by 26 
Region 27 

Coal-Producing Region 

Estimated Number  
of Employment Positions 

Percentage Change  
from Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 48,265 0 
48,26

5 
25.0 (100.0) (21.4) 

Colorado Plateau 6,023 0 6,023 25.0 (100.0) (12.4) 

Gulf Coast 2,850 0 2,850 0.0 (100.0) (63.7) 

Illinois Basin 9,433 0 9,433 25.0 (100.0) (8.8) 

Northern Rocky Mountain 
and Great Plains 

423 0 423 25.0 (100.0) (95.7) 

Northwest 0 0 0 0 (100.0) (100.0) 
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Coal-Producing Region 

Estimated Number  
of Employment Positions 

Percentage Change  
from Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Other Western Interior 0 0 0 (100.0) (100.0) (100.0) 

 1 
4.2.6.1.1.2 Estimated Employment Changes in Remainder of Economy 2 

The loss of an entire segment of the industry would create substantial employment effects 3 
throughout the local economies in the coal-producing regions, depending on the 4 
interconnectedness of other industries to surface coal mining.  In the Appalachian Basin region, 5 
the average indirect and induced employment creation from one employment position in the coal 6 
mining industry is 1.46.  In the worst-case scenario, this would equate to an approximate 7 
additional loss of 19,149 employment positions throughout the entire Appalachian Basin, which 8 
is 0.06% of the total employment positions of the combined states in the Appalachian Basin. 9 

The Western coal-producing regions include the Northern Rocky Mountains and Great Plains, 10 
the Colorado Plateau, and the Northwest.  The interior coal-producing regions include the Illinois 11 
Basin, the Gulf Region, and Other Western Interior.  In the Western states, the average 12 
employment multiplier was 1.40, equating to a worst-case scenario of 14,617 lost ancillary 13 
employment positions, which would be a 1% loss of employment positions.  The interior states 14 
had an average employment multiplier of 1.73, which equates to a worst-case scenario of 10,885 15 
lost employment positions, statistically 0.02% of all employment positions in the combined 16 
states. 17 

4.2.6.1.1.3 Estimated Effects on the Number and Percentage of Unemployed 18 

It is expected that increased underground mining in the Northern Rocky Mountains and Great 19 
Plains region would generate 85 additional employment positions, compared with a 20 
corresponding loss of over 9,500 employment positions from the elimination of surface mining.  21 
Table 4.2.6-2 lists the net effect resulting in a change in the unemployed population in the region 22 
and the corresponding effect on the unemployment rate in the region.  Overall, the loss of surface 23 
mining would generate the greatest effect in the Northwest region, due primarily to the small size 24 
of the labor force in the region.  In addition, the Gulf Region would show a substantial loss of 25 
employment positions associated with surface coal mining.  As indicated in Table 4.2.6-2, 26 
implementation of Alternative 2, holding all employment relocations constant, would raise the 27 
unemployment rate to a level exceeding 10% in all regions except the Other Western Interior 28 
region.  The resulting regional unemployment rates would be substantially higher than the 29 
national 9.3% unemployment rate in November 2010.  As of October 2010, the unemployment 30 
rate across the states averaged 8.8% in the Appalachian Basin region averaged 8.8%, 8.5% in the 31 
interior region, and 7.6% in the Western states. 32 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-103 

Table 4.2.6-2. Alternative 2 Estimated Change in Number of Unemployed and the 1 
Unemployment Rate by Region 2 

Coal-Producing Region 

Current 
Unemployment 

Rate 
(%) 

Net Change in 
Unemployed 

(%) 

Change in the 
Unemployment 

Rate 
(%) 

Appalachian Basin 10.0 13,116 0.3 

Colorado Plateau 11.1 850 0.4 

Gulf Coast 9.7 5,001 3.6 

Illinois Basin 10.2 906 0.2 

Northern Rocky Mountains 
and Great Plains 

9.6 9,497 2.8 

Northwest 20.2 94 4.2 

Other Western Interior 8.9 385 0.3 

 3 
4.2.6.1.2 Earnings and Personal Income 4 

4.2.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 5 

Selecting Alternative 2 would result in a substantial loss of earnings and personal income in local 6 
areas in some of the coal-producing regions.  The most significant losses would occur in the 7 
Northwest, Other Western Interior, Northern Rocky Mountains and Great Plains, and Gulf 8 
regions.  Table 4.2.6-3 lists the estimated change in earnings and percentage change in earnings 9 
compared to Alternative 1, the No Action Alternative.  When compared to total regional personal 10 
earnings, the estimated loss of earnings in the coal industry associated with implementation of 11 
Alternative 2 is relatively small, with the largest loss on a percentage basis occurring in the 12 
Northwest region. 13 

Table 4.2.6-3. Alternative 2 Estimated Change in Earnings from Coal Mining 14 

Coal-Producing 
Regions 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 491,550  (1,122,251) (630,701) 25.0 (100.0) (20.4) (0.2) 
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Coal-Producing 
Regions 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Colorado Plateau 57,342  (98,871) (41,529) 25.0 (100.0) (12.7) (0.2) 

Gulf Coast (25) (249,744) (249,769) 0.0 (100.0) (61.9) (2.3) 

Illinois Basin 105,254  (154,653) (49,398) 25.0 (100.0) (8.6) (0.1) 

Northern Rocky 
Mountains and Great 
Plains 

4,596  (453,109) (448,512) 25.0 (100.0) (95.1) (1.5) 

Northwest 0  (5,223) (5,223) 0.0 (100.0) (100.0) (2.9) 

Other Western 
Interior 

(3,678) (12,864) (16,542) (100.0) (100.0) (100.0) (0.1) 

 1 

4.2.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 2 
Economy 3 

As mentioned previously, earnings multipliers vary greatly by state, with the overall range 4 
falling from 1.17 in Virginia to 0.37 in Wyoming.  The loss of approximately $630.7 million in 5 
earnings in the Appalachian Basin could result in the loss of an additional approximately $737.9 6 
million, equivalent to another 0.2% of the total regional personal earnings, yielding a combined 7 
loss of approximately 0.4%.  In the Western states, the loss of surface mining would result in an 8 
additional worst-case scenario loss of approximately $305.2 million in earnings (0.7% of the 9 
total compensation in the combined regions).  In the interior states, the loss of approximately 10 
$315.7 million in additional earnings would equate to an additional loss of 0.5% of the total 11 
compensation in the combined regions. 12 

4.2.6.1.3 Poverty Levels 13 

Selecting Alternative 2 would increase local poverty levels, if persons displaced by the loss of 14 
employment associated with the surface coal mining industry do not readily find other 15 
employment.  Table 4.2.6-4 lists, as a worst-case scenario, the potential effects from the loss of 16 
employment positions from surface mining.  It is assumed that average family size per region is 17 
supported by each individual employment position lost, and that none of the populations relocate 18 
to find jobs in other areas.  As the table indicates, the areas that would experience the greatest 19 
impacts would be in the Gulf Region and the Northern Rocky Mountains and Great Plains 20 
region, where the percentage of the population below the poverty threshold would substantially 21 
increase. 22 
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Table 4.2.6-4. Alternative 2 Estimated Change in Poverty Levels from Loss of Employment 1 
Positions 2 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated 
Total 

Population 
Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point 

Change in 
Poverty 

Rate 

Appalachian Basin (13,116) 52,267 1,466,545 16.8 0.6 

Colorado Plateau (850) 3,579 111,048 18.9 0.6 

Gulf Coast (5,001) 21,061 80,669 23.1 6.0 

Illinois Basin (906) 3,708 201,021 16.8 0.3 

Northern Rocky Mountains and 
Great Plains 

(9,497) 36,469 126,589 17.7 5.1 

Northwest (94) 384 1,658 29.5 6.8 

Other Western Interior (385) 1,508 59,945 16.7 0.4 

 3 
4.2.6.1.4 Income and Severance Taxes 4 

Implementation of Alternative 2 would result in high levels of reduction of tax revenues directly 5 
associated with coal mining activities.  In comparison with Alternative 1, the No Action 6 
Alternative, the impact on some coal regions would be the complete elimination of coal mining-7 
related tax revenues, while other regions would experience revenue reductions between 20% and 8 
99%, with few exceptions. 9 

The estimated impacts of Alternative 2 implementation on the AML fund by region are shown in 10 
Table 4.2.6-5.  This analysis shows that there would be a 100% reduction in the Other Western 11 
Interior and Northwest regions, and near complete elimination of AML contributions in the 12 
Northern Rocky Mountains/Great Plains and Gulf regions.  Nationwide, the level of 13 
contributions to the AML fund would be reduced by nearly 80% in comparison with Alternative 14 
1, the No Action Alternative. 15 
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Table 4.2.6-5. Alternative 2 Estimated Change in AML Funds Collected 1 

Coal-Producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 7,433  (47,053) (39,621) 25.0 (100.0) (51.6) 

Colorado Plateau 1,883  (10,799) (8,917) 25.0 (100.0) (48.6) 

Gulf Coast (0) (17,041) (17,041) 0.0 (100.0) (91.1) 

Illinois Basin 2,181  (10,794) (8,613) 25.0 (100.0) (44.1) 

Northern Rocky Mountains 
and Great Plains 

124  (169,592) (169,468) 25.0 (100.0) (99.6) 

Northwest 0  (465) (465) 0.0 (100.0) (100.0) 

Other Western Interior (60) (472) (532) (100.0) (100.0) (100.0) 

 2 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 3 
Table 4.2.6-6.  Severance tax revenues would be eliminated in the Other Western Interior region, 4 
and nearly eliminated in the Northern Rocky Mountains and Great Plains region.  In that region, 5 
the estimated net reduction in severance tax revenues totals nearly $0.5 billion, which equates to 6 
nearly 3% of total state tax revenues in the region (USCB, 2010).  The Gulf Region and Illinois 7 
Basin also would experience high levels of severance tax revenue reductions of 81.5% and 8 
77.4%, respectively. 9 

Table 4.2.6-6. Alternative 2 Estimated Change in State Severance Taxes 10 

Coal-Producing Region 

Estimated Change in State Severance 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 15,347  (42,049) (26,702) 25.0 (100.0) (25.8) 

Colorado Plateau 3,173  (7,971) (4,798) 25.0 (100.0) (23.2) 

Gulf Coast (0) (2,164) (2,164) 0.0 (100.0) (81.5) 

Illinois Basin 943  (17,133) (16,190) 25.0 (100.0) (77.4) 

Northern Rocky 
Mountains and Great 
Plains 

357  (482,081) (481,724) 25.0 (100.0) (99.6) 

Northwest Not Applicable 

Other Western Interior (121) (412) (534) (100.0) (100.0) (100.0) 

 11 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-107 

The estimated changes in state income taxes attributable to coal industry employment in each 1 
region are shown in Table 4.2.6-7.  Income tax revenues from coal mining would be eliminated 2 
in the Other Western Interior region and would be reduced by over 95% in the Northern Rocky 3 
Mountains and Great Plains region.  As a percentage of total regional income taxes, however, the 4 
estimated loss of state income tax revenues in the Other Western Interior region would equate to 5 
less than 0.01% of the region total revenues from income taxes.  In the Northern Rocky 6 
Mountains and Great Plains, the loss would equate to approximately 0.1% of the region’s total 7 
revenue from income taxes. 8 

Table 4.2.6-7. Alternative 2 Estimated Change in State Income Taxes 9 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 15,588  (35,524) (19,936) 25.0 (100.0) (20.4) 

Colorado Plateau 2,166  (3,738) (1,572) 25.0 (100.0) (12.7) 

Gulf Coast (1) (5,842) (5,842) 0.0 (100.0) (61.7) 

Illinois Basin 3,429  (5,035) (1,607) 25.0 (100.0) (8.6) 

Northern Rocky 
Mountain and Great 
Plains 

101  (9,811) (9,710) 25.0 (100.0) (95.1) 

Northwest Not Applicable 

Other Western Interior (137) (463) (599) (100.0) (100.0) (100.0) 

 10 
Under Alternative 2, royalties would substantially decline with the removal of surface mining as 11 
a method of production across the nation.  Table 4.2.6-8 lists the estimated royalties, 12 
distributions, and estimated change from Alternative 1.  In the Northern Rocky Mountains and 13 
Great Plains and the Other Western Interior, Alternative 2 would result in an almost complete 14 
loss of royalty revenues.  In the Colorado Plateau, the loss of royalties would be substantial, but 15 
would be somewhat offset by the increase in underground coal mining.   16 

Table 4.2.6-8. Alternative 2 Coal Royalties for FY 2008 by State and Estimated State 17 
Disbursement 18 

State 

Alternative 2 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  1,400  700  0  (1,049) (524) 
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State 

Alternative 2 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Colorado Plateau 
Colorado  0  72,955  36,477  0  (2,179) (1,089) 

New Mexico  12,197  4,450  2,225  (30,972) (11,301) (5,651) 

Arizona  0  0  0  (33,824) 0  0  

Utah  0  50,652  25,326  0  15,667  7,834  

Gulf Coast 
Alabama  0  683  342  0  (732) (366) 

Northern Rocky Mountain/Great Plains 
Wyoming  0  3,608  1,804  0  (597,366) (298,683) 

Montana  34  133  67  (11,249) (44,163) (22,081) 

Other Western Interior 
Oklahoma  0  0  0  0  (4,740) (2,370) 

Source:  Calculated from ONRR, 2010. 1 

4.2.6.2 Demographics 2 

4.2.6.2.1 Population Changes 3 

As illustrated in Table 4.2.6-4, the net number of persons potentially affected by Alternative 2 4 
includes the dependents of those employed in the coal mining industry.  Estimates of the 5 
potential net populations adversely affected by implementation of Alternative 2 range from over 6 
52,000 persons in the Appalachian Basin to just under 400 persons in the Northwest.  The 7 
population adversely affected equates to 1.8% of the total population of the Northern Rocky 8 
Mountains and Great Plains region, as of the 2000 Decennial Census.  In all other coal-producing 9 
regions, it is estimated that 0.1% or less of the net population would be adversely affected. 10 

4.2.6.2.2 Minority Population Effects 11 

Implementation of Alternative 2 could affect minority populations in the Northwest region, given 12 
the high percentage of minority population in the region and the effects from the lost 13 
employment positions associated with surface mining.  The loss of surface mining would 14 
essentially eliminate coal mining from the Northwest region and would create a loss of 94 15 
employment positions, which could affect up 384 persons.  In addition, due to the concentrated 16 
minority areas in the Gulf Region, there could be effects to minority populations associated with 17 
the loss of surface mining in those counties with current mining activity. 18 

4.2.6.3 Environmental Justice 19 

OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 20 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 2, 21 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 22 
as all communities would be provided the same opportunities to engage in the decision-making 23 
processes.  Under Alternative 2, surface coal mining would no longer be a viable coal extraction 24 
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method.  The regions most affected by this alternative would include the Northwest, the Gulf 1 
Region, and the Northern Rocky Mountains and Great Plains, which would experience 2 
substantial declines in the coal mining industry.  The Appalachian Basin would experience the 3 
greatest loss in employment positions but would maintain a viable underground coal mining 4 
industry, which would employ over 48,000 positions. 5 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 6 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 7 
higher percentage of low-income population than the national average; however, it would be 8 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 9 
minority populations are in certain areas of the coal mining regions, with the primary minority 10 
population communities being Native American or Hispanic in the Southwest.  These 11 
communities may represent a higher percentage population than the national average but would 12 
be comparable at the local or regional level.  Given that this is a national rulemaking with 13 
estimated regional effects, local effects to low-income and minority populations cannot be 14 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 15 
departments are required to initiate public outreach for all interested parties when a coal mining 16 
permit action is being considered.  Those public outreach activities could include a public notice 17 
of a permit action, a public meeting or hearing about the action, and provision of environmental 18 
documentation, such as a NEPA-compliant environmental assessment or EIS.  All stakeholders 19 
are provided this information and outreach opportunities, and OSM, by following the DOI 20 
Environmental Justice Action Plan in practice, ensures that low-income and minority 21 
communities have the same access to information as other communities. 22 

4.2.6.4 Utilities and Infrastructure 23 

For Alternative 2, the most protective alternative, potential impacts to utilities and infrastructure 24 
would be greatest compared to the other alternatives.  Effects on utilities and transportation 25 
infrastructure are discussed in terms of estimated production losses.  The discussion is focused 26 
on each of the seven coal-producing basins (Mining Impact Model – Current Coal Production 27 
and Estimate of Tonnage and Energy Losses (All Alternatives)). 28 

4.2.6.4.1 Utilities 29 

Alternative 2 would directly (by reducing the water and wastewater treatment demand from 30 
closing surface mines) or indirectly (by reducing residential demand through out-of-work people 31 
leaving the area) reduce the need for water and wastewater treatment capacity in the majority of 32 
counties and states.  Utilities such as water and wastewater treatment plants may be positively 33 
affected because reducing the amount of water to be treated could improve the performance of 34 
wastewater systems, extending the life of on-site systems, improving performance of treatment 35 
plants that have flows near design capacity, and reducing operating costs of treatment plants.  36 
Communities that may have faced costs of building new wastewater facilities may no longer face 37 
such costs.  Reduced need for treatment capacity could also have consequences such as the 38 
reduction in employees at treatment facilities or the reduced need for potentially costly system 39 
retrofits.  More specific effects at the basin level are discussed below. 40 
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Appalachian Basin  1 

Alternative 2 would reduce the amount of coal produced in the Appalachian Basin by 40% and 2 
would directly or indirectly reduce the need for water and wastewater treatment capacity in the 3 
majority of counties and states in this region.  All eight coal-producing states in the Appalachian 4 
Basin would be affected by eliminating surface mining.  Most affected would be Maryland, 5 
where 74% of the current production would be eliminated.  Least affected would be 6 
Pennsylvania, where 18% of the current production would be eliminated. 7 

Colorado Plateau 8 

Alternative 2 would reduce the amount of coal produced in the Colorado Plateau Basin by 38% 9 
and would directly or indirectly reduce the need for water and wastewater treatment capacity in 10 
the majority of counties and states in this region.  Most affected would be Arizona, where 100% 11 
of the mining would be eliminated.  Least affected would be Utah, where underground mining is 12 
the sole mining method used.  Utah’s coal production would not be affected by implementation 13 
of Alternative 2.  In Colorado, 24% of current production would be eliminated.  In New Mexico, 14 
73% of the current production would be eliminated. 15 

Gulf Coast 16 

Alternative 2 would eliminate coal production in the Gulf Region and would directly or 17 
indirectly reduce the need for water and wastewater treatment capacity in the majority of 18 
counties and states in this region. 19 

Illinois Basin 20 

Alternative 2 would reduce the amount of coal produced in the Illinois Basin by 35% and would 21 
directly or indirectly reduce the need for water and wastewater treatment capacity in the majority 22 
of counties and states in this region.  Most affected would be Indiana, where 66% of the current 23 
production would be eliminated.  Less affected would be Illinois and the western part of 24 
Kentucky, where 18% and 16%, respectively, of the current production would be eliminated. 25 

Northern Rocky Mountains and Great Plains 26 

Alternative 2 would reduce the amount of coal produced in the Northern Rocky Mountains and 27 
Great Plains Basin by 99% and would directly or indirectly reduce the need for water and 28 
wastewater treatment capacity in the majority of counties and states in this region.  In Montana 29 
and North Dakota, 100% of the mining would be eliminated, while in Wyoming 99% of the 30 
current production would be eliminated. 31 

Northwest 32 

Alternative 2 would eliminate 100% of the coal produced in Alaska and would directly or 33 
indirectly reduce the need for water and wastewater treatment capacity. 34 
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Other Western Interior 1 

Alternative 2 would eliminate 100% of the coal produced in each of the three states in this basin 2 
and would directly or indirectly reduce the need for water and wastewater treatment capacity. 3 

4.2.6.4.2 Transportation Infrastructure 4 

Alternative 2 would result in a 53% decrease in coal production in terms of tonnage throughout 5 
the United States.  All current modes of transportation would be affected by this decline.  6 
Impacts to each primary mode of coal transportation (rail, barge, and road) are presented below 7 
by basin.  Rail and road transportation of coal would be disproportionately affected by 8 
implementation of Alternative 2, resulting in a cumulative reduction of 85% of all U.S. rail 9 
shipments and 67% of all U.S. road shipments of coal.  Barge shipments of coal would have a 10 
cumulative reduction of 38%. 11 

4.2.6.4.2.1 Rail 12 

Appalachian Basin 13 

Alternative 2 would reduce the amount of coal produced in the Appalachian Basin by 40% and 14 
would directly reduce the demand for rail transportation in the majority of counties and states in 15 
this region.  Mines in the eight states in the Appalachian Basin shipped approximately 23% of 16 
the total short tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  Reducing coal 17 
production from the Appalachian Basin under Alternative 2 would affect more than 9% of all rail 18 
shipments of coal nationwide.  Affected rail lines would include CSX and Norfolk Southern.  In 19 
terms of tonnage, 85% of these production losses would be in West Virginia, eastern Kentucky, 20 
and Pennsylvania, which stand to lose approximately 70 MMtons, 46 MMtons, and 12 MMtons, 21 
respectively.  Rail in eastern Kentucky accounts for 78% of this area’s coal transportation.  Rail 22 
is the predominant shipping method in West Virginia and Pennsylvania and in all states in the 23 
Appalachian Basin except Maryland and Ohio, which rely primarily on road transportation. 24 

The effects of decreased demand for rail transportation would not necessarily correspond to a 25 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 26 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 27 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 28 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 29 
potentially increasing the cost of rail shipping in this basin. 30 

Colorado Plateau  31 

Alternative 2 would reduce the amount of coal produced in the Colorado Plateau Basin by 38% 32 
and would directly reduce the demand for rail transportation in the majority of counties and 33 
states in this region.  Mines in the Colorado Plateau Basin shipped over 58 million short tons of 34 
coal by rail in 2008, which represents approximately 8% of the total tonnage of coal shipped by 35 
rail nationwide in 2008 (EIA, 2010).  Reducing coal production from the Colorado Plateau Basin 36 
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under Alternative 2 would affect approximately 3% of all U.S. rail shipments of coal.  In the 1 
Colorado Plateau Basin, rail is the predominant mode of coal transport; nearly twice as much 2 
coal is shipped by rail (58 million short tons) than by all other modes of transport in this basin 3 
(31 million short tons). 4 

Under Alternative 2, 100% of the mining in Arizona would be eliminated, all of which currently 5 
relies on rail transportation.  In Colorado, 24% of the current production would be eliminated, 6 
13% of which relies of rail.  In New Mexico, 73% of the current production would be eliminated, 7 
55% of which relies on rail.  Affected rail lines would include BNSF and Union Pacific. 8 

The effects of decreased demand for rail transportation would not necessarily correspond to a 9 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 10 
required to keep rail corridors bisecting New Mexico and Arizona, and in northeastern Colorado 11 
and southwestern Utah, operating at LOS A, B, and C.  As noted in the discussion of the 12 
Appalachian Basin, improvement projects may still be required, but the costs may be spread 13 
across fewer rail shipments, potentially increasing the cost of rail shipping in this basin. 14 

Gulf Coast 15 

Implementation of Alternative 2 would eliminate coal production in Texas, Louisiana, and 16 
Mississippi.  Rail is the least predominant mode of coal transit in the Gulf Coast Basin and is 17 
only used in Texas.  Mines in Texas shipped over 2 million short tons of coal by rail in 2008, 18 
which represents approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 19 
2008 (EIS, 2010).  Reducing coal production from the Gulf Region by 100% would affect only 20 
0.3% of all U.S. rail shipments of coal.  In Texas, rail lines affected by implementation of 21 
Alternative 2 would include BNSF and Union Pacific. 22 

The effects of decreased demand for rail transportation would not necessarily correspond to a 23 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 24 
required to keep rail corridors in Texas operating at LOS A, B, and C.  As noted in discussion of 25 
the Appalachian Basin, improvement projects may still be required, but the costs of 26 
improvements may be spread across fewer rail shipments, potentially increasing the cost of rail 27 
shipping in this basin. 28 

Illinois Basin 29 

Alternative 2 would reduce the amount of coal produced in the Illinois Basin by 35% and would 30 
directly reduce the demand for rail transportation in the majority of counties and states in this 31 
region.  Mines in the three states in the Illinois Basin shipped approximately 6% of the total short 32 
tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  Rail is the predominant mode of 33 
coal hauling from Indiana.  Reducing coal production from the Illinois Basin under Alternative 2 34 
would affect more than 2% of all U.S. rail shipments of coal.  Affected rail lines in this basin 35 
would include CSX, Norfolk Southern, BNSF, and Union Pacific.  In terms of tonnage, nearly 36 
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70% of the production losses in this basin will come from Indiana, which relies on rail 1 
transportation for 62% of its coal shipments. 2 

The effects of decreased demand for rail transportation would not necessarily correspond to a 3 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 4 
required to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS 5 
categories A, B, or C, especially at notable river crossings, where LOS categories are already at 6 
capacity.  As noted in discussion of the Appalachian Basin, improvement projects may still be 7 
required, but the costs of improvements may be spread across fewer rail shipments, potentially 8 
increasing the cost of rail shipping in this basin. 9 

Northern Rocky Mountains and Great Plains 10 

Implementation of Alternative 2 would reduce the amount of coal produced in the Northern 11 
Rocky Mountains and Great Plains Basin by 99% and would directly reduce the demand for rail 12 
transportation in the majority of counties and states in this region.  In Montana and North 13 
Dakota, 100% of mining would be eliminated, while in Wyoming, 99% of current production 14 
would be eliminated.  Mines in the four states in the Northern Rocky Mountains and Great Plains 15 
Basin shipped approximately 63% of the total tonnage of coal shipped by rail nationwide in 2008 16 
(EIA, 2010).  This basin is the predominant user of rail in the United States.  Wyoming alone 17 
shipped over 58% of the coal shipped by rail in the United States.  Reducing coal production 18 
from the Northern Rocky Mountains and Great Plains Basin by 99% would affect more than 19 
62% of all U.S. rail shipments of coal.  Affected rail lines would include BNSF and Union 20 
Pacific. 21 

The effects of decreased demand for rail transportation would not necessarily correspond to a 22 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 23 
required to keep railroads in the Northern Rocky Mountains and Great Plains Basin operating at 24 
LOS categories A, B, or C.  Improvement projects may still be required, but the costs of 25 
improvements may be spread across fewer rail shipments, potentially increasing the cost of rail 26 
shipping in this basin. 27 

Northwest  28 

Implementation of Alternative 2 would eliminate 100% of the coal produced in this basin, and 29 
would eliminate the demand for rail transportation this region.  Based on the small amount of 30 
coal shipped by rail in this region (less than 0.1%), this reduction would not be expected to 31 
significantly affect rail transportation of coal on a national level (EIA, 2008). 32 

Other Western Interior  33 

Implementation of Alternative 2 would eliminate 100% of the coal produced in the four states in 34 
this basin and would directly reduce the demand for rail transportation in the entire basin.  Mines 35 
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in the four states in the Other Western Interior Basin shipped approximately 0.5% of the total 1 
tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  Affected rail lines would 2 
include BNSF and Union Pacific. 3 

A reduction of less than 0.05% of all U.S. rail shipments of coal would not be expected to 4 
significantly affect the rail industry.  The effects of decreased demand for rail transportation 5 
would not necessarily correspond to a reduced need for capital improvement projects discussed 6 
in Section 3.17.  These projects will be required to keep railroads in the Other Western Interior 7 
Basin operating at LOS categories A, B, or C.  Improvement projects may still be required, but 8 
the costs of improvements may be spread across fewer rail shipments, potentially increasing the 9 
cost of rail shipping in this basin. 10 

4.2.6.4.2.2 Barge 11 

Appalachian Basin 12 

Mines in the eight states in the Appalachian Basin shipped approximately 66% of the total short 13 
tons of coal shipped by river nationwide in 2008, making the Appalachian Basin the predominant 14 
user of river transportation (EIA, 2010).  Reducing coal production from the Appalachian Basin 15 
under Alternative 2 would correspond to a reduction of more than 26% of all U.S. barge 16 
shipments of coal.  West Virginia, eastern Kentucky, and Pennsylvania depend on barge 17 
shipments for approximately 23%, 11%, and 21% of their coal shipments, respectively.  In Ohio 18 
and Alabama combined, barge shipments of coal account for nearly 30% of coal transportation.  19 
In the Appalachian Basin, only Maryland does not use barge transportation as a shipment method 20 
for coal. 21 

Under Alternative 2, a reduction of barge shipments of coal in the Appalachian Basin would 22 
significantly affect the barge industry, river loading facilities, and the need for maintaining locks 23 
and dams along waterways. 24 

Colorado Plateau  25 

Mines in the four states in the Colorado Plateau Basin shipped nearly 2 million short tons of coal 26 
by river in 2008.  This number represents approximately 2% of the total short tons of coal 27 
shipped by river nationwide in 2008.  The vast majority of coal shipped by river originated in 28 
Colorado (1.7 million short tons), with a minor amount shipped by river from Utah (3,000 short 29 
tons; EIA, 2010).  The largest impact would be in Colorado, where river transit of up to 650,000 30 
short tons of coal produced in Colorado could be affected by implementation of Alternative 2. 31 

Under Alternative 2, a reduction of barge shipments of coal would have a limited impact on the 32 
barge industry, river loading facilities, and the need for maintaining locks and dams along 33 
waterways at the national level. 34 
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Gulf Coast 1 

Mines in the three states in the Gulf Coast Basin did not record shipments of coal by river in 2 
2008 (EIA, 2010).  Under Alternative 2, reductions in production in the Gulf Coast Basin would 3 
not affect barge transit on a basin or national level. 4 

Illinois Basin 5 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 6 
of coal shipped by river nationwide in 2008 (USDOE-EIA, 2010), making it second only to the 7 
Appalachian Basin in terms of barge use.  Under Alternative 2, Indiana would be most affected, 8 
where 66% of the current production would be eliminated.  In Illinois and the western part of 9 
Kentucky, 18% and 16% of the current production tonnages, respectively, would be eliminated. 10 

Reducing coal production from the Illinois Basin under Alternative 2 would correspond to a 11 
reduction of more than 11% of all U.S. barge shipments of coal.  Barge is the predominant mode 12 
of coal hauling from Illinois, comprising approximately 48% of coal shipments from this state 13 
(EIA, 2008).  Indiana and western Kentucky depend on barge shipments for approximately 7% 14 
and 13% of their coal shipments, respectively.  A reduction of more than 11% of all U.S. barge 15 
shipments of coal would significantly affect the barge industry, river loading facilities, and the 16 
need for maintaining locks and dams along waterways at the national level. 17 

Northern Rocky Mountains and Great Plains 18 

Alternative 2 would reduce the amount of coal produced in the Northern Rocky Mountains and 19 
Great Plains Basin by 99% and would directly reduce the demand for barge transportation in the 20 
majority of counties and states in this region.  Mines in the four states in the Northern Rocky 21 
Mountains and Great Plains shipped only a nominal amount (<1%) of the total tonnage of coal 22 
shipped by barge nationwide in 2008 (EIA, 2010).  Only Montana ships coal by barge (34,000 23 
short tons), and under Alternative 2, coal mining from Montana would be eliminated, reducing 24 
the amount of barge transit from this basin by 34,000 short tons. 25 

Under Alternative 2, barge transit in the Northern Rocky Mountains and Great Plans Basin 26 
would be eliminated; however, based on the small amount of coal shipped by barge in this 27 
region, this reduction would not be expected to significantly affect barge transportation of coal 28 
on a national level. 29 

Northwest 30 

Mines in the Northwest Basin did not record shipments of coal by river in 2008 (EIA, 2010).  31 
Under Alternative 2, reductions in production in the Northwest Basin would not affect barge 32 
transit on a basin or national level. 33 
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Other Western Interior 1 

Mines in the four states in the Other Western Interior Basin did not record shipments of coal by 2 
river in 2008 (EIA, 2010).  Under Alternative 2, reductions in production in the Other Western 3 
Interior Basin would not affect barge transit on a basin or national level. 4 

4.2.6.4.2.3 Road 5 

Appalachian Basin 6 

Implementation of Alternative 2 would directly reduce the demand for road transportation in the 7 
majority of counties and states in this region.  Mines in the eight states in the Appalachian Basin 8 
shipped approximately 43% of the total short tons of coal shipped by truck nationwide in 2008 9 
(EIA, 2010).  Reducing coal production from the Appalachian Basin under Alternative 2 would 10 
correspond to a reduction of more than 17% of all U.S. truck shipments of coal  and would 11 
significantly affect the trucking industry.  Tariffs paid to state highway systems by coal trucks 12 
would decrease, and the need for maintaining roadways would be reduced.  In terms of tonnage, 13 
85% of the production losses associated with implementing Alternative 2 would be in West 14 
Virginia, eastern Kentucky, and Pennsylvania, which stand to lose approximately 70 MM tons, 15 
46 MM tons, and 12 MM tons, respectively.  West Virginia, eastern Kentucky, and Pennsylvania 16 
depend on truck shipments for approximately 22%, 11%, and 25% of their coal shipments, 17 
respectively.  In Maryland and Ohio, truck shipments of coal account for nearly 96% and 66% of 18 
coal transportation, respectively. 19 

Colorado Plateau 20 

Mines in the four states in the basin shipped approximately 14% of the total short tons of coal 21 
shipped by truck nationwide in 2008 (EIA, 2010).  Reducing coal production from the Colorado 22 
Plateau Basin under Alternative 2 would correspond to a reduction of more than 5% of all U.S. 23 
truck shipments of coal.  No impacts to truck shipping in Arizona and Utah would occur under 24 
Alternative 2, as rail transit accounts for all of Arizona’s and Utah’s coal shipments.  Truck 25 
transit would be affected in New Mexico, where 55% of this state’s production is shipped by 26 
truck, and Colorado, where 13% of production is shipped by truck. 27 

A reduction of 5% of all U.S. truck shipments of coal under Alternative 2 would significantly 28 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 29 
maintaining roadways.  Reduction in truck traffic would not necessarily negate the need for road 30 
infrastructure improvements near Gallup, New Mexico, in McKinley County (discussed in 31 
Section 3.17), where truck transit is limited due to moderate to severe congestion. 32 

Gulf Coast 33 

Mines in the Gulf Coast Basin shipped approximately 20% of the total volume of coal shipped 34 
by truck nationwide in 2008 (EIA, 2010).  Therefore, under Alternative 2, eliminating coal 35 
production from the Gulf Region would correspond to a reduction of more than 20% of all U.S. 36 
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truck shipments of coal.  Truck hauling is the predominant mode of coal transit in the Gulf Coast 1 
Basin, comprising 100%, 83%, and 15% of the coal shipments originating in Mississippi, Texas, 2 
and Louisiana, respectively. 3 

Under Alternative 2, demand for road transportation in the Gulf Region would be substantially 4 
decreased.  A reduction of 20% of all U.S. truck shipments of coal would have a substantial 5 
impact on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 6 
need for maintaining roadways. 7 

Illinois Basin 8 

Mines in the three states in the Illinois Basin shipped approximately 48% of the total short tons 9 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  Reducing coal production from the 10 
Illinois Basin by 35% would affect nearly 16% of all U.S. truck shipments of coal.  In terms of 11 
tonnage, truck transit is the predominant mode of coal hauling from western Kentucky, 12 
comprising approximately 73% of the transportation of coal produced in this area.  In Indiana 13 
and Illinois, truck transit accounts for 19% and 31% of the total coal transportation, respectively. 14 

Under Alternative 2, demand for road transportation in the Illinois Basin would markedly 15 
decrease.  A reduction of 16% of all U.S. truck shipments of coal would have a substantial 16 
impact on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 17 
need for maintaining roadways. 18 

Northern Rocky Mountains and Great Plains 19 

Alternative 2 would directly reduce the demand for truck transportation in the majority of 20 
counties and states in this region.  Mines in the four states in the Northern Rocky Mountains and 21 
Great Plains Basin shipped approximately 8% of the total short tons of coal shipped by truck 22 
nationwide in 2008 (EIA, 2010).  Reducing coal production from the Northern Rocky Mountains 23 
and Great Plains Basin under Alternative 2 would affect nearly 8% of all U.S. truck shipments of 24 
coal. 25 

Under Alternative 2, demand for road transportation in the Northern Rocky Mountains and Great 26 
Plains Basin would markedly decrease.  A reduction of nearly 8% of all U.S. truck shipments of 27 
coal would significantly affect the trucking industry, tariffs paid to state highway systems by 28 
coal trucks, and the need for maintaining roadways. 29 

Northwest 30 

Mines in the Northwest Basin shipped 283,000 short tons of coal by truck in 2008.  This 31 
represents approximately 0.16% of the total short tons of coal shipped by truck nationwide in 32 
2008 (EIA, 2008).  Based on the small amount of coal shipped by truck in this region, this 33 
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reduction would not be expected to significantly affect truck transportation of coal on a national 1 
level. 2 

Under Alternative 2, road transportation of coal in the Northwest Basin would be eliminated.  A 3 
reduction of less than 0.2% of all U.S. truck shipments of coal would not be expected to 4 
significantly affect the truck transit industry, tariffs paid to state highway systems by coal trucks, 5 
or the need for maintaining roadways; however, local (state) impacts would occur. 6 

Other Western Interior 7 

Mines in the four states in the Other Western Interior Basin shipped less than 1% of the total 8 
short tons of coal shipped by truck nationwide in 2008 (USDOE-EIA, 2010).  Based on this 9 
small amount of truck transit, under Alternative 2 reductions in production in the Other Western 10 
Interior Basin would not be expected to significantly affect the trucking industry, tariffs paid to 11 
state highway systems by coal trucks, or the need for maintaining roadways. 12 

Summary 13 

Across all basins, Alternative 2 would result in a cumulative reduction of approximately 67% of 14 
all U.S. road shipments of coal.  Impacts on the trucking industry would be significant, as would 15 
impacts on the tariffs paid to state highway systems by coal trucks, and the need for maintaining 16 
roadways. 17 

4.2.7 Occupational and Public Health and Safety 18 

Implementation of Alternative 2 would result in elimination of all surface mining and all coal 19 
production shifting to underground mining 20 

4.2.7.1 Safety Impacts 21 

Occupational Safety 22 

Figure 4.2.7-1 shows the projected number of fatalities based on the projected production shifts.  23 
Implementation of Alternative 2 would likely increase fatalities associated with increased 24 
underground mining in the Illinois Basin, Colorado Plateau, and Gulf Region, while fatalities 25 
associated with underground mining in the Appalachian Basin would be expected to remain 26 
about the same. 27 
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 1 

Figure 4.2.7-1. Projected Average Number of Fatalities per Year – Alternative 2 vs. 2 
Alternative 1 3 

 4 

Figure 4.2.7-2 shows the projected number of non-fatal days of lost injuries based on the 5 
projected production shifts.  Implementation of Alternative 2 would not likely increase non-fatal 6 
days of lost injuries associated with increased underground mining. 7 
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Figure 4.2.7-2. Projected Average Number of Non-Fatal Days of Lost Injuries per Year – 1 
Alternative 2 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 2 would likely have beneficial effects on public safety incidents 5 
nationwide based on the projected production shifts.  The Other Western Interior Basin and the 6 
Northwest Basin would be expected to receive the greatest beneficial effects due to the projected 7 
elimination of coal mining in these basins. 8 

4.2.7.2 Health Impacts 9 

Occupational Health 10 

Figure 4.2.7-3 shows the projected average number of illnesses per year based on projected 11 
production shifts under Alternative 2.  Implementation of Alternative 2 still would likely result in 12 
lung and trauma illness associated with increased underground mining methods as the greatest 13 
adverse impact on coal miner health. 14 
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Figure 4.2.7-3. Projected Average Number of Illnesses per Year – Alternative 2 vs. 1 
Alternative 1 2 

 3 

Figure 4.2.7-4 shows the projected disorders associated with repeated trauma based on projected 4 
production shifts under Alternative 2.  Implementation of Alternative 2 would likely cause 5 
increased repeated trauma disorders nationwide where underground mining is projected to 6 
increase.  Figure 4.2.7-5 shows projected lung disease occurrence by coal basin.  As with 7 
repeated trauma disorders, implementation of Alternative 2 would likely cause increased lung 8 
disease occurrences nationwide where underground mining is projected to increase.  The most 9 
significant changes are projected in the Illinois Basin. 10 
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Figure 4.2.7-4. Disorders Associated with Repeated Trauma – Alternative 2 vs. Alternative 1 1 

 2 
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Figure 4.2.7-5. Dust Disease of the Lung – Alternative 2 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 2 would likely have beneficial effects on public health incidents 4 
nationwide based on the projected production shifts.  The Other Western Interior Basin and the 5 
Northwest Basin would be expected to receive the greatest beneficial effects because of the 6 
projected elimination of coal mining in these basins. 7 

4.3 ALTERNATIVE 3 8 

4.3.1 Coal Resources and Mining  9 

While less restrictive than Alternative 2, coal production and mining methods are still anticipated 10 
to be affected under Alternative 3.  There are three significant differences between Alternative 2 11 
and Alternative 3, which may allow for additional production under Alternative 3.  First, 12 
Alternative 3 would allow mining activities in or near streams, including placement of fill 13 
material, if the mine operator provides mitigation.  Second, material damage to the hydrologic 14 
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balance (including damage caused by subsidence) could be allowed as long as those impacts can 1 
be mitigated or otherwise repaired prior to bond release.  Third, AOC variances would be 2 
allowed in certain circumstances, as long as the applicant can show that mining impacts under an 3 
AOC variance would be no greater than if the mined area was returned to AOC.  These three 4 
factors increase production figures significantly over those production figures predicted under 5 
Alternative 2. 6 

4.3.1.1 Water Elements 7 

Surface mining in the Appalachian Basin and Illinois Basin may experience a significant 8 
decrease if operators are unable to provide adequate mitigation or show the RA that restoration 9 
of form and function of an affected stream is possible.  Some argue that it is impossible to restore 10 
a stream to its pre-mining condition (form and function) after disturbance.  Mine operators may 11 
be hesitant to accept a permit with this condition due to the possibility that form and function 12 
cannot be restored, which would prevent the operator from receiving a complete bond release.  13 
Surface mining in the Gulf Region may be completely eliminated due to the large-scale surface 14 
area methods used, which may completely destroy the stream segment that is mined through. 15 

Underground mining may also experience a shift, but this shift would be an increase in 16 
production and likely an increase in the use of the room-and-pillar method.  Using room-and-17 
pillar (without conducting retreat operations), will minimize the possibility of subsidence under 18 
intermittent and perennial streams, which may cause material damage.  Longwall mining, which, 19 
due to the depth of the mined seam, is not predicted to cause subsidence, may also be acceptable 20 
and much more economical than the room-and-pillar method.  Increases in underground mining 21 
production would be needed to make up for lost caloric values due to the predicted reduction in 22 
surface mining methods. 23 

Corrective action thresholds under this alternative would attempt to identify trends in water 24 
quality and quantity through quarterly sampling prior to material damage occurring.  Upon 25 
reaching the corrective action threshold, the operator would be required to develop a corrective 26 
action plan to prevent material damage.  This could have a positive impact on the environment 27 
by identifying potential problems beforehand, rather than trying to correct them after the fact.  28 
Operators may also benefit by knowing what impacts are occurring during the operation, which 29 
may eventually lead to material damage, and by avoiding the significant costs involved with 30 
remediating that damage. 31 

4.3.1.2 Land Elements 32 

To make up for caloric (BTU) values lost in the Appalachian Basin and Illinois Basin regions 33 
under this alternative, it is possible that surface mining in the Northern Rocky Mountains and 34 
Great Plains and the Colorado Plateau will experience increases in surface mining production, 35 
primarily using the area method.  Because this alternative would retain the current thin 36 
overburden AOC variance, it is not anticipated that surface mining in these regions would be 37 
negatively affected from a production standpoint. Contour mining operations  in the steep slope 38 
areas may also experience a decrease under Alternative 3, unless the applicant can safely backfill 39 
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the highwall to approximate pre-mining slope, aspect and elevation.  Mountaintop removal 1 
mining (MTR) would likely be curtailed under this alternative due to stream frequencies where 2 
MTR operations occur, and because upper stream reaches would be completely eliminated, 3 
leaving the operator unable to restore form and function.  4 

Surface mining may also decrease in those regions where AOC restoration is an issue due to 5 
increased costs associated with the various surface configuration and fill requirements under 6 
Alternative 3.  Implementation of the construction techniques and landforming requirements 7 
under this alternative carry increased mining costs.  Operators may find it uneconomical to 8 
conduct surface operations in some regions when coal can be mined cheaper, at a higher profit 9 
margin, and with less risk in regions where these surface configuration requirements are less of 10 
an issue.   11 

4.3.1.3 Other Elements 12 

The other elements described in this alternative (including revegetation, topsoil management, 13 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 14 
impact on mining methods across the regions.  These elements will likely enhance the 15 
environment compared to the No Action Alternative, as native species will be reestablished, 16 
topsoil material will be composed and placed in accordance with a detailed site plan, and fish 17 
and wildlife habitat will be enhanced inside and outside the permit area.  Additional baseline data 18 
and monitoring requirements would provide environmental protection by identifying high value 19 
resources and ensuring those resources are protected throughout the life of the operation through 20 
reclamation.   Enhanced monitoring requirements would also alert operators and RAs to material 21 
damage potential before it occurs.  Mining operators will experience increased costs due to these 22 
additional requirements, but these costs are not likely to cause a change in mining method or 23 
shift in production. Estimated production impacts and associated acreages impacted yearly by 24 
mining operations at the time of full implementation of Alternative 3 is therefore projected to be 25 
consistent with Table 4.3.1-1. 26 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-126 

Table 4.3.1-1 Final Production Impacts, Alternate 3 1 

Underground Surface Total

Appalachian Basin 267 83.5 350

Colorado Plateau 64 33 97

Gulf Coast 0 6 6

Illinois Basin 74 26 100

Northern Rocky Mountains and 

Great Plains
4.2 618 622

Northwest 0 1 1

Other Western Interior 0 0 0

Total 409 768 1,177

Region
Final Production (MMton/yr)

 2 

4.3.2 Geomorphology and Topography  3 

4.3.2.1 Water Elements 4 

Water Elements under Alternative 3 require restoration of form and function or mitigation to 5 
prevent material damage and to mine in or near or fill a stream.  As described in Section 4.2.1, 6 
these requirements are expected to shift almost one half of surface production away from the 7 
Appalachian Basin, about three-fourths of surface production away from the Gulf Region, and 8 
increase surface production in the Northern Rocky Mountains and Great Plains by 15%.  9 
Underground production is expected to increase by 9-15% in the Northern Rocky Mountains and 10 
Great Plains, the Appalachian Basin, the Illinois Basin, and the Colorado Plateau to compensate 11 
for the lost surface production in the regions mentioned above. As a result, acreages impacted by 12 
mining will increase and decrease according to the projected shifts in production in each region 13 
and topographic impacts based on the act of mining by surface or underground methods in those 14 
regions will be impacted accordingly. 15 

4.3.2.2 Land Elements 16 

The Land Elements under Alternative 3 would require a host of new practices designed to 17 
minimize excess spoil, improve stability of fills, and achieve more natural post-mining 18 
topography.  The Land Elements would also place more strict requirements on obtaining AOC 19 
variances for mountaintop removal mining and steep slope mining.  The effects of these elements 20 
are described below. 21 

Like Alternative 1, Alternative 3 requires that excess spoil fills and fill footprints be minimized 22 
and the amount of spoil returned to the mined out area be maximized. As described in the Land 23 
Elements section under Alternative 1, fill minimization requirements are expected to reduce the 24 
number and size of valley fills by reducing the amount of excess spoil generated by the mining 25 
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operation and encouraging excess spoil disposal on old mine benches.  Although fill 1 
minimization policies currently exist in some states, because the fill minimization requirements 2 
in Alternative 3 would apply to all mining operations they would have a broader impact than the 3 
policies currently in place, which only apply to certain types of operations.  In addition, 4 
Alternative 3’s fill minimization requirements would be enforceable by the regulatory authority, 5 
whereas state policies are only guidance documents. 6 

As described under Alternative 1, fill minimization requirements also raise additional concerns 7 
related to fill stability, particularly in relation to durable rock fills, which are formed by end 8 
dumping or wing dumping excess spoil and relying on gravity to segregate large-sized durable 9 
rock to create a drainage system in the lower third of the fill.  Because Alternative 3 would 10 
prohibit uncontrolled placement of spoil material, including end dumping and wing dumping, the 11 
stability concerns raised in Alternative 1 in relation to durable rock fills would be inapplicable.  12 
Because durable rock fills are the predominant fill construction method in steep slope Central 13 
Appalachia, it is expected that fill construction would change significantly in this region. 14 

Alternative 3 would also require the use of landforming principles in mine reclamation and 15 
would define “landforming” to mean “a design and grading technique that attempts to replicate 16 
the appearance and ecological function of the natural terrain by constructing slopes, drainage 17 
ways, and other landforms that blend in with the natural surroundings in an environmentally 18 
compatible fashion while meeting any relevant stability requirements.”  The goals of 19 
landforming as part of mine reclamation, according to Schor and Gray (2007), are to replace 20 
artificial embankments, ridges, and depressions with “stable landforms that are visually 21 
compatible with the surrounding natural landscape and in harmony with regional vegetation 22 
patterns and surface hydrology.” 23 

Federal regulations currently require the mine operator to return the land to AOC post-mining, 24 
meaning the reclaimed area “closely resembles the general surface configuration of the land prior 25 
to mining and blends into and compliments the drainage pattern of the surrounding terrain . . . .” 26 
(30 CFR 701.5)  As noted by Michael, et al. (2010), other regulations take into account natural 27 
pre-mining site conditions and the natural characteristics of the area surrounding the mine site.  28 
These include: 30 CFR 816.43(a)(3), which requires that permanent drainage and diversion 29 
channels be designed and constructed to restore or approximate the original stream channel; 30 30 
CFR 816.71(a)(3), requiring that excess spoil fills are “suitable for reclamation and revegetation 31 
compatible with the natural surroundings and approved postmining land use.”; and 30 CFR 32 
816.71(e)(4) and 816.102(h), which, respectively, allow small depression on excess spoil fills 33 
and backfills to be constructed in order to retain moisture, minimize erosion, assist vegetation, or 34 
create or enhance wildlife habitat. 35 

However, the restoration of AOC and the construction of valley fills, especially in steep slope 36 
areas, has generally focused on immediate stabilization based upon sound engineering principles 37 
and the control of drainage.  Traditional reclamation is characterized by grading techniques that 38 
contain linear drainage patterns, while fills are often constructed in a dam or embankment type 39 
design with uniform slope ratios.  There is generally not an attempt during reclamation to mimic 40 
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the natural topographic and geomorphic characteristics of the land that existed prior to mining or 1 
to recreate preexisting natural hydrology. 2 

Landforming principles would require reclamation to replicate natural terrain patterns and 3 
geomorphic processes, which would allow natural processes post-mining to proceed at rates that 4 
would be typical of undisturbed landscapes of similar topography.  Additional benefits of 5 
landforming include long-term drainage stabilization and minimization of erosion potential, 6 
enhancement and diversity of vegetation, reduction in long-term maintenance, and topographic 7 
diversity. (Schor and Gray, 2007) 8 

Landforming and geomorphic reclamation practices are currently included in policy and 9 
guidance documents in at least two states.  New Mexico has implemented guidance that 10 
specifically identifies principles of geomorphic reclamation in approving post-mining terrain that 11 
is reclaimed to AOC.  Specifically, “The MMD [New Mexico Mining and Minerals Division] 12 
considers that a geomorphic approach to backfilling and grading is the best technology currently 13 
available (BTCA) for stabilizing coal mine reclamation.”  (New Mexico Mining and Minerals 14 
Division, “A Method for the Evaluation of Compliance with the Approximate Original Contour 15 
Requirements of CSMC Rule 19.8 NMAC” (January 2010)).  Successful geomorphic 16 
reclamation projects, such as the La Plata Mine in 2006, have been conducted in the state.  In 17 
addition, Virginia’s guidance on restoring AOC includes landform grading as an option for 18 
restoring AOC, as long as Virginia’s excess spoil minimization requirements are met.  19 
(Department of Mines, Minerals, and Energy, Division of Mined Land Reclamation, Guidance 20 
Memorandum 4-02 (2002)). 21 

It is recognized that reclamation using landforming principles may be more costly, particularly in 22 
up-front costs as engineers and other professionals become familiar with the new requirements.  23 
Schor and Gray (2007) estimate that costs could temporarily increase by 10 to 15 percent, but 24 
would be reduced to 1 to 5 percent over time, as familiarity increased and training was initiated.  25 
Grading costs, as noted by Schor and Gray (2007), while dependent on a variety of factors 26 
including the experience of the contractor and cooperation and understanding of the regulating 27 
agency, have typically experienced a cost increase of approximately 0.5 percent per volume of 1 28 
million cubic yards of earth movement. 29 

Special concerns with landforming and geomorphic reclamation have been identified in the 30 
Appalachian Basin by Michael, et al (2010).  First, excess spoil minimization requirements, as 31 
contained within Alternative 3 and currently issued guidance documents in Central Appalachian 32 
states, may run counter to landforming principles.  Fill minimization seeks to minimize stream 33 
impacts, which results in the toes of valley fills begin placed as high as possible within hollows.  34 
However, natural geomorphic processes tend to concentrate colluviums (sediment transported 35 
downslope by gravity) near the bottoms of slopes, meaning that replicating nature should result 36 
in valley fills being built further downstream.  However, landforming principles would not 37 
necessarily necessitate stream burial, since streams affected by the placement of excess spoil 38 
could be restored. 39 
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Michael, et al (2010) also note that while landforming tends to impart greater stability than 1 
uniform, planar slopes that are typical of the fills in Appalachia, the region is characterized by 2 
mountains and hills that are naturally unstable and subject to mass movement.  They emphasize 3 
that ensuring stability of excess spoil fills and backfill will be imperitive to successful 4 
landforming in Appalachia.  However, Alternative 3’s prohibition on end dumping and wing 5 
dumping would eliminate the types of fills that are most prone to instability. 6 

Landforming requirements would also place limitations on the disposal of coal refuse.  Coal 7 
slurry impoundments would not be able to meet the requirements relating to landforming since 8 
they are embankment structures that could not be landformed.  Coarse refuse fills could continue 9 
to be constructed, but would be subject to the landforming requirements. 10 

Alternative 3 would also require digital terrain models of pre-mining landforms in the permit 11 
application.  Digital terrain models allow for the evaluation of landscape stability and evolution 12 
over various periods of time, unlike more traditional slope stability analyses.  Digital terrain 13 
modeling can be used to assess erosion losses, drainage patterns, and long-term stability of 14 
landforms and landform designs over time, thus providing the regulatory authority with a more 15 
detailed perspective of the pre-mining topography and geomorphology.  However, the benefits of 16 
requiring digital terrain models in the permit application would depend on the regulatory 17 
authority’s ability to use this information.  State budgetary, time, and staff constraints could 18 
prohibit the effectiveness of this requirement.3 19 

Possibly more beneficial is the requirement in Alternative 3 to use documentation of topographic 20 
measurements to compare pre-mining and post-mining land configuration in determining AOC.  21 
This requirement would provide a level of enforcement that does not currently exist in the 22 
regulatory framework and would allow for a more accurate and reproducible way to conclude 23 
that AOC has been achieved. 24 

Alternative 3 would also define AOC to include slope, aspect, and elevation, and allow original 25 
elevations to be exceeded when necessary to restore premining topography and/or reduce the 26 
volume of excess spoil.  Although some states already allow premining elevations to be 27 
exceeded when necessary, these requirements would allow operators nationwide more flexibility 28 
in returning land to AOC while minimizing excess spoil, but could place limitations on or 29 
contradict principles of landforming principles, as described above. 30 

The additional requirements placed on AOC variances for mountaintop removal mining and step 31 
slope operations would not affect topography, since they are focused on protection of water 32 
quality.  However, where the more stringent requirements would prohibit AOC variance that 33 
would have been granted under the current regulations, more land would be returned to AOC 34 
under the more environmentally beneficial landforming requirements.  Thus, mountainous land 35 

                                                 
3 See OSM Lexington Field Office, “Evaluation Year 2010 Regional Study Approximate Original Contour and 
Post-Mining Land Use in Kentucky” (December 2010) (Noting that the technologies of aerial and digital mapping 
were currently prohibitive for use in determining AOC in the field since the requirements of highly technical staff, 
timeliness, and costs limit their usefulness). 
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in the Appalachian Basin that would have been reclaimed to flat or gently rolling plateaus could 1 
be reclaimed using landforming and fill minimization practices if they could not meet the more 2 
stringent requirements for obtaining a variance. 3 

4.3.3 Water Resource Areas 4 

4.3.3.1 Water Elements 5 

4.3.3.1.1 Physical Impacts 6 

4.3.3.1.1.1 Water Resource Planning 7 

Under Alternative 3, the national net coal production would increase by 0.6% from the baseline 8 
(Alternative 1).  On a national scale, water availability and usage impacts would likely be 9 
negligible based on this modest increase in coal production and on the fact that coal-related 10 
water withdrawals constitute less than 1% of total withdrawals within each region (USGS, 2005).   11 

Water availability and usage impacts may vary by region, depending on net coal production 12 
changes and specific regulatory elements related to water.  Under Alternative 3, net coal 13 
production increases from the baseline in three regions—the Northern Rocky Mountains and 14 
Great Plains (14.8%), the Illinois Basin (1.3%), and the Colorado Plateau (7.7%)—and decreases 15 
in four regions—the Appalachian Basin (−10.2%), the Gulf region (−86.9%), Western Interior 16 
(−100%), and Northwest (−32.3%).  In regions where coal production increases, coal-related 17 
water withdrawals may increase, adversely affecting water availability.  However, the production 18 
increases from the baseline (Alternative 1) are relatively modest (1.3%–14.8%).  Water usage 19 
and availability impacts may be beneficial in regions where coal production decreases, 20 
particularly in the Western Interior and Gulf regions, with decreases of 100% and 86.9%, 21 
respectively.  This decline in production could result in a decrease of coal mining-related water 22 
withdrawals and usage, allowing water that would have been used for coal production to be used 23 
for other beneficial uses.  However, it is likely that both adverse and beneficial impacts to water 24 
availability and usage under this alternative will be limited and not regionwide, since coal 25 
mining-related water withdrawals constitute less than 1% of total withdrawals within each region 26 
(USGS, 2005).  27 

However, regulatory elements may affect water availability under this alternative. Activities may 28 
be allowed within 100 feet of streams as long as the operator provides mitigation by restoring 29 
ecological form and function.  This alternative may be more protective of water availability than 30 
Alternative 1, since impacts to streams, if allowed, would be mitigated.  Baseline flow 31 
measurements would be required to be collected for 12 months under this alternative, unlike 32 
Alternative 1.  However, this requirement is not as protective as Alternative 2, which requires 24 33 
months of baseline data collection as well as continuous stream monitoring.  Unlike Alternative 34 
1, off-site hydrological damage would be prohibited unless it could be mitigated or repaired.  35 
Monitoring requirements would be more advanced than in Alternative 1.  Lastly, corrective 36 
action thresholds would be established based on baseline and monitoring data. Under this 37 
alternative, trends indicating that the threshold may be met may trigger corrective actions.  In 38 
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summary, Alternative 3’s regulatory elements would generally be more protective of water 1 
availability than those of Alternative 1.  2 

Drinking water quality impacts will vary by region under this alternative based on coal 3 
production changes.  Water quality, as a measure of NPDES and SDWA violations, may 4 
improve in regions where net coal production is reduced from the baseline, since there is less 5 
likelihood of adverse impacts.  Likewise, water quality may be adversely affected in regions 6 
where coal production increases.  It is likely that any significant beneficial or adverse impacts 7 
will be limited to local impacts.  Impacts to drinking water quality would depend on local water 8 
supply resources and quality.  9 

Water quality may be affected by applicable regulatory elements under this alternative.  The 10 
collection of 12 months of water quality baseline data, as well as the use of monitoring data and 11 
the establishment of corrective action thresholds, would ensure that water quality threshold 12 
impacts are avoided.  The regulatory requirements under this alternative are likely more 13 
protective than Alternative 1 (No Action). 14 

4.3.3.1.1.2 Surface Water Hydrology 15 

Under Alternative 3, there is a predicted decrease in surface coal production, with the majority of 16 
percentage loss in the Gulf and Appalachian Basin regions, at 87% and 47%, respectively, 17 
compared to Alternative 1.  Surface mining in the Illinois Basin is predicted to decrease by 18 
approximately 24% compared to Alternative 1.  A 15% increase in underground mining is 19 
expected to replace surface mining production losses, thereby increasing overall coal production 20 
by 0.5% above Alternative 1 estimates.  Compared to Alternative 2, Alternative 3 may have 21 
more of a hydrologic impact due to the lesser overall reduction in both surface and underground 22 
mining. 23 

Hydrologic Impacts 24 

An increase in surface mining for the Northern Rocky Mountains and Great Plains in response to 25 
a nearly 50% decrease in surface mining in the Appalachian Basin may reduce hydrologic 26 
impacts through a reduction of disturbed acres from 140 acres per MMtons to only 15 acres per 27 
MMtons for a total reduction in surface-mined acreage of approximately 9,300 acres year.  28 
Likewise, to a lesser extent, a shift in surface mining in the Gulf Coast to the Northern Rocky 29 
Mountains and Great Plains may decrease hydrologic impacts associated with 70 acres per 30 
MMtons compared to 15 acres per MMtons for a total reduction in surface-mined acreage of 31 
approximately 2,200 acres per year.  Hence, disregarding the minor surface mining changes in 32 
the Colorado Plateau, the total reduction, with expected associated hydrologic reductions, for 33 
Alternative 3, is 11,500 acres per year, compared with Alternative 1. 34 

An overall increase of 15% in underground mining in Alternative 3, compared with Alternative 35 
1, in all regions capable of underground mining, may decrease surface hydrologic impacts.  The 36 
major decreases in surface hydrologic impacts would be realized in the Appalachian Basin and 37 
the Gulf Region.  In the Gulf Region, mining would essentially be nonexistent.  In the 38 
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Appalachian Basin, hydrologic impacts may be reduced overall, but certainly there would be a 1 
shift from surface hydrologic impacts to those associated with underground mining, such as 2 
reduced surface effects associated with underground mining and mine seeps.  In the Illinois 3 
Basin, there would be a nearly proportional shift in coal production from surface mining to 4 
underground mining, thereby decreasing direct hydrologic surface effects and increasing the 5 
potential for groundwater-surface water interactions. 6 

Stream Length Impacts 7 

Similar to hydrologic surface impacts, there may be a decrease in stream lengths affected in 8 
Alternative 3, compared to Alternative 1. The major shifts would be a decrease in stream lengths 9 
affected in the Appalachian Basin, from approximately 28 miles per year to 15 miles per year.  A 10 
corresponding increase in potential stream impacts in the Northern Rocky Mountains and Great 11 
Plains of only 2.4 miles per year is expected based on an increase in surface mining coal 12 
production.  For the Gulf Region, annual stream loss is expected to decrease by approximately 5 13 
miles per year under Alternative 2 compared with  Alternative 1. 14 

4.3.3.1.1.3 Groundwater Hydrology 15 

Table 4.3.3-6 presents the predicted stream impacts calculated by the production shift 16 
mathematical model described in further detail under Coal Resources and Mining consequences.  17 
Values for percentage of public supply from groundwater and percentage of domestic self-18 
supplied groundwater were calculated from population data extracted from 2005 U.S. Geological 19 
Survey water-use data, http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 20 

21 
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Table 4.3.3-1 Anticipated Regional Stream Impacts for Alternative 3 1 

  Region 
Stream 
(mi/yr) 
Impacts 

% 
Change 
from Alt 

1 

% Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

3
 

Appalachian 
Basin 

52.52 −25.91 13.24 16.53 

Colorado Plateau 8.12 1.82 13.54 18.51 

Gulf Coast 0.79 −86.94 6.45 30.94 

Illinois Basin 12.62 −12.62 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

12.16 14.79 20.69 6.89 

Northwest 0.03 −84.07 0.00 18.21 

Other Western 
Interior 

0 −100.00 1.22 6.85 

 2 

Under Alternative 3, coal production would decrease compared with the No Action Alternative 3 
and the area disturbed and stream lengths affected would be expected to decrease by 4 
approximately 26%.  Similar to the groundwater hydrology discussion under Alternative 2, 5 
groundwater quality improvements would be expected when compared with the No Action 6 
Alternative, although not as much as under Alternative 2.  Likewise, water recharge rates would 7 
decrease under this alternative compared with the No Action Alternative, but not as much as 8 
under Alternative 2. 9 

Under this alternative, acres of land disturbed and stream length impacts in the Colorado Plateau 10 
Region would be relatively the same as under the No Action Alternative.  Therefore, no 11 
appreciable impact changes in the Colorado Plateau would be anticipated when compared with 12 
the No Action Alternative. 13 

Similar to the groundwater hydrology discussion under Alternative 2 for the Gulf Coast region, 14 
acres disturbed and stream lengths affected would be significantly less than under the No Action 15 
Alternative; however, groundwater improvements would not be expected to improve 16 
significantly. 17 

Groundwater quality in the Illinois Basin would not be anticipated to improve significantly under 18 
this alternative, since most of the groundwater in the area is already degraded.  Groundwater 19 
quantity could be slightly decreased when compared with the No Action Alternative due to the 20 
projected 13% decrease in mining and thus fewer permeable spoil sites available for infiltration. 21 
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Coal production in the Northern Rocky Mountains and Great Plains region for Alternative 3 is 1 
predicted to increase compared with the No Action Alternative, and acres disturbed and stream 2 
lengths affected would increase by approximately 15%.  This predicted increase would result in 3 
increased impacts to groundwater; however, similar to the discussion under Alternative 2, these 4 
impacts could be considered temporary. 5 

Under Alternative 3, coal production in the Northwest region is anticipated to be reduced by 6 
approximately 84%.  Thus groundwater impacts under this alternative would be less than for the 7 
No Action Alternative; however, they are already relatively insignificant. 8 

Under this alternative, coal production in the Other Western Interior is anticipated to be reduced 9 
to zero.  Thus groundwater impacts under this alternative would be less than for the No Action 10 
Alternative; however, they are already relatively insignificant. 11 

4.3.3.1.2 Chemical Impacts 12 

4.3.3.1.2.1 Surface Water Quality 13 

This section describes potential impacts to surface water quality under Alternative 3 from the 14 
water elements included in the DEIS analysis (1) Stream Definition, (2) activities In or Near 15 
Streams, (3) Definition OF Material Damage to the Hydrologic Balance, (4) Mining Through 16 
Streams, and (5) Corrective Action Thresholds).  For Alternative 3, potential water quality 17 
impacts will be evaluated based on the predicted percentage change in coal production compared 18 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 3, surface coal production is predicted 19 
to be reduced in all regions by 4% to 100%, except in the Northern Rocky Mountains and Great 20 
Plains region, where a 15% increase in surface coal production is predicted.  As a result, coal 21 
mining activities in or near streams and mining through streams would be expected to be reduced 22 
under Alternative 3.  Hence, under this alternative, some level of improvement in surface water 23 
quality near mine sites would be expected in all regions except the Northern Rocky Mountains 24 
and Great Plains region, where a decrease in surface water quality would be expected. 25 

4.3.3.1.2.2 Groundwater Quality 26 

Groundwater quality impacts under Alternative 3 are likely to vary among regions.  An increase 27 
in impacts compared with Alternative 1 (No Action) may occur in four regions—Northern 28 
Rocky Mountains and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau—29 
because underground coal production is predicted to increase by 15% in these regions to 30 
compensate for reduced surface coal production.   Impacts in the remaining regions would likely 31 
be reduced or remain the same compared with Alternative 1 because underground coal 32 
production is predicted to be unchanged (Gulf Coast and Northwest regions) or decrease (Other 33 
Western Interior region). 34 
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4.3.3.2 Land Elements 1 

4.3.3.2.1 Physical Impacts 2 

4.3.3.2.1.1 Surface Water Hydrology 3 

With a major decrease in surface coal mining production in the Appalachian Basin, there may be 4 
a substantial decrease in hydrologic impacts associated with valley fills in that nearly half the 5 
number of fills are expected to be constructed under Alternative 3 compared with Alternative 1.  6 
Runoff volume and peak flow associated with traditionally constructed fills are expected to be 7 
proportionally reduced.  Likewise, the increased water flow during the summer and fall would be 8 
reduced, with the elimination of a portion of these traditionally built fills.  With the provision for 9 
elimination of end dumping and wing dumping, there would be an expectation for 10 
implementation of new fill construction techniques that incorporate identification and isolation 11 
of both acid-producing and high conductivity-producing spoils, as well as compaction of the 12 
crown such that a low permeability layer is achieved.  If new fill designs would be incorporated 13 
in the Appalachian Basin, then the hydrologic impacts associated with traditionally constructed 14 
fills would be a moot point once the fill was completed.  The provision for postmining elevation 15 
increases to restore topographic landforms would lessen the footprint of fills and thereby 16 
somewhat reducing hydrologic impacts.  Since fills are not used in the Northern Rocky 17 
Mountains and Great Plains, there would be no corresponding increase in surface water 18 
hydrologic impacts in that region. 19 

4.3.3.2.1.2 Fluvial Processes 20 

Under Alternative 3, changes in fluvial processes are expected to be closely associated with 21 
changes in hydrology, erosion, and stream lengths.  Decreases in surface coal mining in the 22 
Appalachian Basin will decrease fluvial impacts, particularly those associated with valley fills.  23 
Reductions in impacts are expected to be achieved through new fill design techniques that will 24 
lessen the length of stream impacts as well as reduce hydrologic impacts.  For regions that do not 25 
use valley fills, such as the Northern Rocky Mountains and Great Plains, increases in fluvial 26 
process impacts are not expected. 27 

Stream Morphology Change 28 

Under Alternative 3, changes in stream morphology are expected to be closely related to 29 
hydrology and sedimentology.  Reduced impacts to hydrology and sediment inputs from the 30 
watershed, as well as reductions in streamside or riparian vegetation, will minimize impacts to 31 
stream morphology.  Increased runoff and sediment loads can result in stream instability as 32 
morphological parameters such as width, depth, and slope adjust to the new water and sediment 33 
input levels.  Maintaining streamside vegetation, particularly deep-rooted vegetation such as 34 
trees, will aid in stream bank stabilization and may allow streams to better handle changes in 35 
their watershed, meaning that lesser morphological changes such as enlargement would be 36 
expected. 37 
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Erosion and Sediment Control 1 

With the transition from surface mining in the Appalachian Basin and Gulf Region to either 2 
surface mining in the Northern Rocky Mountains and Great Plains or underground mining, there 3 
is an expected decrease in the quantity of spoil eroded and thus the need for sediment control.  4 
Likewise, with provisions that eliminate end and wing dumping and associated long steep slope 5 
lengths, there should be a reduction in the quantity of material eroded compared to trucking and 6 
placement of spoil.  The steep slope AOC provision that requires a lesser impact to aquatic 7 
ecology is expected to further reduce erosion rates or perhaps develop enhanced sediment control 8 
techniques, especially those associated with sediment ponds. 9 

4.3.3.2.2 Chemical Impacts 10 

4.3.3.2.2.1 Surface Water Quality 11 

This section describes potential impacts to surface water quality under Alternative 3 from the 12 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 13 
Exceptions).  For Alternative 3, surface water quality impacts from changes in the land elements 14 
will be evaluated based on the predicted percentage change in coal production compared with 15 
Alternative 1 (see Table 4.2.3-5).  Surface coal production under Alternative 3 is predicted to be 16 
less than under Alternative 1 in all regions except in the Northern Rocky Mountains and Great 17 
Plains.  As a result, land surface reconfiguration and/or creation of fills in or near streams would 18 
be expected to be lower under Alternative 3 in all regions except the Northern Rocky Mountains 19 
and Great Plains.  Hence, under Alternative 3, improvements in surface water quality near mine 20 
sites would be expected in all coal mining regions except the Northern Rocky Mountains and 21 
Great Plains. 22 

4.3.3.2.2.2 Groundwater Quality 23 

Groundwater quality impacts under Alternative 3 from the land elements included in the DEIS 24 
analysis are likely to vary among regions.  An increase in impacts compared with Alternative 1 25 
(No Action) may occur in four regions—Northern Rocky Mountains and Great Plains, 26 
Appalachian Basin, Illinois Basin, and Colorado Plateau—because underground coal production 27 
is predicted to increase by 15% in these regions to compensate for reduced surface coal 28 
production.  Impacts in the remaining regions would likely be reduced or remain the same 29 
compared with Alternative 1 because underground coal production is predicted to be unchanged 30 
(Gulf and Northwest regions) or decrease (Other Western Interior region). 31 

4.3.3.3 Other Elements 32 

4.3.3.3.1 Physical Impacts 33 

4.3.3.3.1.1 Surface Water Hydrology 34 

With the Alternative 3 provisions that require revegetation with native species, reforestation of 35 
excess spoil fills, and salvage of organic material, there would be an expectation that the reduced 36 
surface mining acreage in the Appalachian Basin would generate a much lesser hydrologic 37 
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impact.  Certainly use of the Forest Reclamation Approach is conducive to reduced runoff 1 
volume, a lower peak flow, and a hydrologic balance that is more reflective of pre-mining 2 
hydrology for the Appalachian Basin than traditional compaction and revegetation using grasses 3 
and legumes.  Use of native species in other mining regions has also shown that hydrologic 4 
impacts are reduced with respect to surface runoff and peak flow reduction.  Thus, shifts of 5 
surface mining from the Appalachian Basin to the Northern Rocky Mountains and Great Plains 6 
with the requirement to incorporate native species may further reduce hydrologic impacts. 7 

4.3.3.3.1.2 Fluvial Processes 8 

Stream Morphology Change 9 

Mined lands are typically characterized by low levels of organic carbon such as woody debris, 10 
which is an important ecological component of streams.  By salvaging organic material during 11 
the clearing and grubbing phase for later use in the reclamation phase, organic carbon can be 12 
quickly input into the system.  This woody debris is ideal for use in stream mitigation practices.  13 
Reforestation using the FRA is also a critical component, as this practice enhances long-term 14 
stream sustainability through form and function components.  Deep-rooted vegetation, such as 15 
trees, will enhance stream bank stability.  Plus establishment of a forest will provide a 16 
sustainable supply of woody debris and provide other important functions such as nutrient 17 
cycling and temperature modification.   18 

Erosion and Sediment Control 19 

Incorporation of Alternative 3 provisions regarding use of native vegetation, reforestation of fills, 20 
and salvaging of organic materials is expected to significantly reduce erosion during active 21 
mining and especially postmining compared to Alternative 1.  This will be especially true as 22 
greater amounts of salvaged organic material are used in reclamation to reduce erosion in the 23 
short term and in soil development in the long term.  Use of native species, with corresponding 24 
micro-landforming methods, is expected to further reduce erosion in all regions that use surface 25 
mining operations.    26 

4.3.3.3.2 Chemical Impacts 27 

4.3.3.3.2.1 Surface Water Quality 28 

This section describes potential impacts to surface water quality under Alternative 3 from the 29 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 30 
Wildlife Enhancement, Baseline Data Collection and Analysis, and monitoring During Mining 31 
AND Reclamation).  For Alternative 3, surface water quality impacts from changes in the other 32 
elements will be evaluated based on the predicted percentage change in coal production 33 
compared with Alternative 1 (see Table 4.2.3-5).  Surface coal production under Alternative 3 is 34 
predicted to be lower compared with Alternative 1 in all regions except the Northern Rocky 35 
Mountains and Great Plains.   However, changes to the other elements considered in this section 36 
are expected to have little or no effect on surface water quality (see Section 4.1.3.3.2.1 for 37 
rationale).  Under Alternative 3, surface water quality is expected to generally improve in all 38 
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coal-producing regions except the Northern Rocky Mountains and Great Plains, but the 1 
improvement is expected to result from changes in water elements (see Section 4.3.3.1.2) and 2 
land elements (see Section 4.3.3.2.2), not the other elements. 3 

4.3.3.3.2.2 Groundwater Quality 4 

Groundwater quality impacts under Alternative 3 are likely to vary among regions, as noted 5 
above.  However, these changes are the result of changes in water elements (see Section 6 
4.3.3.1.2) and land elements (see Section 4.3.3.2.2), not the other elements. 7 

4.3.4 Biological Resources 8 

4.3.4.1 Water Elements 9 

For this analysis, the following assumptions were made to describe the mining practices that are 10 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 3: 11 

• Mining and mining activities could occur in all stream types. 12 

• Excess spoils could be placed in all stream types. 13 

• Ephemeral streams would not be protected. 14 

• Approximately 86 additional miles of perennial and/or intermittent streams 15 
would be affected each year by coal mining operations (Table 4.3.4-1). 16 

• The miles of ephemeral streams that could be affected by coal mining 17 
practices under Alternative 3 are unknown. 18 

Therefore, it is expected that adverse impacts on aquatic communities associated with new coal 19 
mining activities would occur in approximately 23% fewer miles of streams under Alternative 3 20 
than under the No Action Alternative.  The types of adverse impacts expected under this 21 
alternative would be similar to those described above for Alternative 1 at some new mining sites, 22 
because mining in, near, and through streams would still be allowed under certain circumstances.  23 
The reasonable foreseeable development scenario for coal production in the United States under 24 
Alternative 3 is for a decrease in surface mining in the Colorado Plateau, Northwest region, Gulf 25 
Coast, Appalachian Basin, and Illinois Basin, and an increase in surface mining in the Northern 26 
Rocky Mountains and Great Plains region. 27 

Therefore, stream impacts related to new mine development would be expected to change in 28 
proportion to areas of new mining development and to decrease proportionally (compared to the 29 
No Action Alternative) in the coal regions where new mining development will decline.  In 30 
addition, an increase in production from underground mining methods in the Colorado Plateau, 31 
Appalachian Basin, and Illinois Basin would be expected.  Coal mining would be expected to 32 
phase out in the Other Western Interior region, so there would be no new impacts on aquatic 33 
resources.  Under this alternative, the coal-producing region that would be expected to have the 34 
greatest amount of negative impacts to stream resources would be the Appalachian Basin (Table 35 
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4.3.4-1).  However, there is not an equivalency of impacts among regions, and the magnitude of 1 
the biological impacts based on proportional changes in coal production may vary based on 2 
regional factors such as water scarcity or abundance, biological diversity, etc. 3 

Table 4.3.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 4 
of Ephemeral Streams) for Each Coal Region under Alternative 3 and the No Action 5 

Alternative 6 

Region 

No Action Alternative Alternative 3 

Affected 
Acreage (yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 24,538 52.5  

Colorado Plateau 4,219 8.0 4,296 8.1  

Gulf Coast 3,120 6.0 407 0.8  

Illinois Basin 7,590 14.4 6,634 12.6  

Northern Rocky Mountains 
and Great Plains 

5,863 10.6 6,730 12.2  

Northwest 163 0.2 26 0.0  

Other Western Interior 411 0.9 0 —    

Total 54,488 111 42,632 86  

 7 

Under this alternative, the water quality protection goals for sites where mine-throughs are 8 
allowed would be more stringent than under the No Action Alternative.  Therefore, it is likely 9 
that problems will be identified earlier and corrective actions taken to reduce downstream 10 
impacts related to AMD and stormwater quality problems.  The definition of “material damage” 11 
should provide increased protection to biological resources both on-site and off-site. 12 

The impacts to wetlands under Alternative 3 would be similar to under Alternative 2.  The 13 
difference between Alternatives 2 and 3 is that changes to the hydrologic balance would be 14 
accepted if the changes are mitigated.  The changes to the hydrology around the mine site would 15 
have the potential to affect wetlands in a local area; however, these impacts would have to be 16 
mitigated.  Further, temporary impacts are expected but can be mitigated to prevent permanent 17 
impacts.  As a result of the mitigation, wetlands acreage and functions would not be decreased 18 
within the watershed of the mine site. AOC requirements under this alternative would restore the 19 
topography as closely as possible to the original contours.  As a result, isolated wetlands located 20 
in small depressional areas would be restored in their original location postmining.  The 21 
hydrology of these wetlands is mainly driven by overland flow; therefore, if the topography is 22 
restored, wetland development would follow over time. 23 
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Fish and wildlife habitat enhancement would also be required under this alternative.  The 1 
enhancement project would not be required to be performed within the same watershed.   This is 2 
not the same as mitigating for changes in the hydrologic balance which would have the potential 3 
to positively affect wetlands in the local area.  The overall benefit of wetland functions from fish 4 
and wildlife enhancement would be most beneficial within the same watersheds with affected 5 
wetlands.  Due to the fish and wildlife enhancement projects not being required within the same 6 
watershed under this alternative, the potential exists for watersheds with mine sites to experience 7 
a negative effect on wetlands and wetland functions. 8 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 9 
other statutory and regulatory requirements to ensure that the potential for impacts to special 10 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 11 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 12 
forth the programmatic standards and procedures designed to minimize mining-related impacts 13 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 14 
1996).  Threatened and endangered species are discussed in Chapter 3.14, including tables which 15 
describe federally listed species reported by coal region and county.  Further, Table 3.14-3 16 
describes known causes of decline of federally listed species for the 193 counties with active 17 
mines.  Proportional impacts to listed species would be based on the current distribution of 18 
species and identification of specific habitats that would be affected by new mining activities.  19 
The specific locations and rate of any impacts cannot be determined at this time.  As stated in 20 
Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level as actions 21 
encompass a large geographic scale or constitute complex programs.  Specific impacts to listed 22 
species cannot be evaluated at the specific project-level scale.  A cumulative impacts discussion 23 
is provided in Section 4.5.8.3.5 which presents potential cumulative effects in qualitative terms 24 
only.    25 

In summary, under Alternative 3, future coal mining practices would be expected to result in 26 
adverse impacts to aquatic resources at some sites.  These adverse impacts would be expected to 27 
include impairment of macroinvertebrate and fish communities both on-site and off-site, 28 
degraded water quality, permanent loss of ephemeral streams, and permanent loss of perennial 29 
and intermittent stream habitats through burial, and the majority of the adverse impacts would be 30 
expected to occur in the Appalachian Basin (Table 4.3.4-1). 31 

4.3.4.2 Land Elements 32 

For this analysis, the following assumptions were made to describe the mining practices that are 33 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 3: 34 

• The approximate original contour does not necessarily have to be 35 
reestablished at all mining sites. 36 

• Approximately 43,000 new acres of currently undeveloped land are expected 37 
to be developed for new coal mining operations each year under this 38 
alternative (Table 4.3.4-1). 39 
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Essentially, there would be a 22% reduction in the amount of land that would be affected by 1 
development of new mines each year under this alternative compared to the No Action 2 
Alternative.  It is expected that the differences in mining practices that may affect upland 3 
resources under this alternative compared to the No Action Alternative would be minor, because 4 
under this alternative the rule would continue to allow AOC exceptions. 5 

In summary, under Alternative 3, future coal mining practices may result in major adverse 6 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 7 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 8 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 9 
permanent loss of terrestrial habitat for wildlife species due to development of coal mining 10 
operations on currently undeveloped land.  These adverse impacts would be expected to occur 11 
with all mining methods and in all coal regions, with the greatest impacts expected in the 12 
Appalachian Basin.  The Other Western Interior region is an exception, because it is anticipated 13 
that no new mining activities would be pursued in the region under Alternative 3. 14 

4.3.4.3 Other Elements 15 

For this analysis, the following assumptions were made to describe the practices that are most 16 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 17 
SMCRA for Alternative 3: 18 

• Topsoil must be reused on site. 19 

• Cleared forest must be restored to forest. 20 

• Native species must be used in revegetation activities. 21 

• Habitat enhancement projects do not necessarily have to occur within the 22 
same watershed. 23 

These provisions are likely to ensure greater success of site reclamation programs that will result 24 
in fewer long-term adverse impacts to terrestrial communities under Alternative 3 compared to 25 
Alternative 1. 26 

Topsoil substitute technology allows for the creation of “man-made” soil materials which in 27 
certain instances can be superior to native topsoils. When using soils substitution, the permittee 28 
must demonstrate that the substitute material is equal to or more suitable than the existing 29 
topsoil.  The soil materials that are placed back onto the mined surface would be soil materials 30 
that are best able to support the intended post mining land use. 31 

 32 

Revegetation programs associated with the site abandonment process are intended to reduce the 33 
adverse impacts to on-site and off-site biological resources from cleared, unvegetated areas.  34 
Revegetation with native species would encourage reestablishment of native communities. 35 
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OSM and the other regulatory agencies that oversee mine permitting programs have developed 1 
guidelines for improving reforestation success in the Appalachian coal region ARRI, and lessons 2 
learned in Appalachia could be applied in other coal regions as part of the reclamation process 3 
for new mines.  ARRI guidelines, however, are not the only revegetation methods that might be 4 
undertaken, although they are highly recommended.  Under Alternative 3, it is expected that 5 
there will be a net increase in reforestation rates in the affected coal regions compared to the No 6 
Action Alternative.  Under this alternative, creation of additional non-native cool-season-7 
dominated grasslands as the cover type for postmining land uses would decrease.  As a result, 8 
forest species, including many area sensitive forest interior passerines, would benefit from the 9 
increase in reforestation and a reduction in the regional surface mine footprint.  However, 10 
grassland species that have been reported to use the non-native grasslands created on mine sites 11 
would have decreased benefit from these land-cover conversions (e.g., Henslow’s sparrows, elk, 12 
and some game birds). 13 

In summary, under Alternative 3, mine reclamations are expected to mitigate more of the impacts 14 
associated with development of new coal mines compared to Alternative 1.  The rule change 15 
would require use of native species and emphasize reforestation, requirements that should 16 
ultimately result in restoration of ecological functions at the sites. 17 

4.3.5 Land Use; Visual Resources; Recreation 18 

Alternative 3 would result in changes to the requirements for obtaining a permit and for mining 19 
operations under SMCRA.  Most of these changes are more restrictive than Alternative 1 but not 20 
as restrictive as Alternative 2.  Alternative 3 is predicted to result in a reduction of surface 21 
mining in the Appalachian Basin, Illinois Basin, Colorado Plateau, Gulf Coast, and Northwest 22 
regions.  The reduced production in these regions would be replaced with increased surface 23 
mining in the Northern Rocky Mountains and Great Plains region and with increased 24 
underground mining in the Northern Rocky Mountains and Great Plains, Appalachian Basin, 25 
Illinois Basin, and Colorado Plateau regions.  Specific values for these anticipated increases and 26 
decreases are listed in Table 4.3.5-1 below.   27 

Table 4.3.5-1 Anticipated Land and Stream Impacts for Alternative 3 28 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 24,538 52.52 −25.91 

Colorado Plateau 4,296 8.12 1.88 

Gulf Coast 407 0.79 −86.86 

Illinois Basin 6,634 12.62 −12.60 

Northern Rocky Mountains and 
Great Plains 

6,370 12.16 14.83 
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Northwest 26 0.03 −81.25 

Other Western Interior 0 0 −100.00 

 1 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 2 
that would directly affect visual resources. 3 

4.3.5.1 Water Elements 4 

Similar to Alternative 1 (No Action), Alternative 3 considerations of water elements are 5 
anticipated to have relatively little impact on recreation within any of the coal resource regions.  6 
Those regions with reduced surface mining might be expected to have improvements in water 7 
quality, thus improving fishing conditions in those streams that are not already degraded.  Those 8 
regions with increased surface mining might be expected to have slightly worse water quality 9 
and associated worse fishing conditions.  However, most of the areas with decreased surface 10 
mining (Appalachian Basin, Illinois Basin, and Colorado Plateau) are anticipated to have 11 
increased levels of underground mining, which will require slurry ponds and could offset any 12 
water quality improvement gains from reduced surface mining.  Water quality would be expected 13 
to be negatively affected in these regions by drainage from increased underground mining.  14 
However, any water quality degradation from surface or underground mining would be expected 15 
to be minimal because of the requirements to meet Clean Water Act standards and the 16 
implementation of corrective action thresholds. 17 

More restrictive definitions of streams and material damage, as well as limitations on activities 18 
near streams or on mining through streams, would reduce the potential for visual impacts in an 19 
area because it would reduce and limit the surface impacts along streams from mining activities 20 
in all regions.  Changes to streams would be reduced but not prohibited.  Where mining activities 21 
through or near streams are allowed, the definition of material damage to the hydrologic balance 22 
outside the permit area states that impacts would not be allowed to cause damage unless these 23 
impacts can be mitigated or repaired prior to bond release.  These restrictions would prevent 24 
permanent impacts to the visual quality of streams, although temporary impacts may occur. 25 
Changes to corrective action thresholds do not provide specific limitations that affect the visual 26 
quality of an area.  27 

4.3.5.2 Land Elements 28 

Landforming and AOC requirements would be strengthened compared to the No Action 29 
Alternative, thus possibly resulting in less land area being devoted to PMLU designations that 30 
are not likely to be implemented.  This change in PMLU designation might be expected to have a 31 
positive impact on dispersed recreational activities, but alternatively would likely decrease the 32 
use of reclaimed mine lands being dedicated for active recreational uses (athletic fields, golf 33 
courses, etc.). 34 

Current requirements for surface fill configurations and AOC exceptions allow changes to the 35 
preexisting physical conditions, and therefore potentially affect visual quality.  Stricter 36 
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requirements on the minimization of excess fill placement in all streams and the use of 1 
landforming would likely reduce the potential for visual resource impacts in all regions.  2 

The expansion of documentation requirements, including digital terrain modeling of pre-mining 3 
landforms and final elevations and configurations for AOC exceptions, would provide additional 4 
documentation and review for the assessment of visual impacts.  This documentation would be 5 
most useful in the Appalachian, Gulf Coast, and Illinois Regions, where visual impact 6 
assessment is usually not well documented.  In the Colorado Plateau and Northern Rocky 7 
Mountains and Great Plains regions, where most of the land within the coal fields is managed by 8 
the BLM, increased permitting and reporting requirements under Alternative 3 would also 9 
provide additional documentation for visual assessment, which would augment existing visual 10 
resource assessment that is often well documented and included in environmental assessments.  11 
The existing practices and documentation for review and assessment of visual impacts would 12 
continue.  13 

Adoption of this alternative may result in additional surface disturbance within federally owned 14 
lands in the Northern Rocky Mountains and Great Plains, making those lands temporarily 15 
unavailable for public use throughout the life of the mining operation.  Additionally, with the 16 
reduction of surface mining in the other regions, impacts could be similar to those outlined under 17 
Alternative 2, where preservation of the existing environment may lead to additional recreation 18 
and possible tourism opportunities.  Land use may experience a proportionate shift 19 
commensurate with the shift of regional coal production and corresponding mining methods.  20 
Regions experiencing a decrease in surface mining activities under this alternative may 21 
experience decreased opportunities for development of postmining land for fish and wildlife 22 
habitats, recreational facilities, cropland, and industrial and residential development.  Increased 23 
underground mining production in these regions may have a negligible effect on land use due to 24 
substantially decreased areas of disturbance.      25 

Alternative 3 requires all excess spoil fills to be reforested and also requires a plan to minimize 26 
forest fragmentation.  Additionally, the forested nature of the area during the 5 years preceding 27 
mining would need to be documented by the applicant, and the operator would be required to 28 
reforest those areas to meet reclamation requirements.  Minimizing forest fragmentation may 29 
help prevent the loss of wildlife habitat.  Establishment of forest on excess spoil fills may 30 
prevent erosion, and also assist in reestablishing wildlife habitat after mining is completed.  31 
Ensuring that areas that were previously forested are replenished with a native community may 32 
also lead to future timber harvesting opportunities for the landowner.  However, requiring such 33 
reforestation may also prevent certain postmining land uses, such as cropland and industrial, and 34 
may be against the wishes of the landowner. 35 

4.3.5.3 Other Elements 36 

Revegetation using native species, reforestation of excess spoil fills, and minimization of forest 37 
fragmentation would all be requirements of this alternative.  Combined with increased fish and 38 
wildlife enhancement requirements, this alternative might lead to slight improvements in 39 
dispersed recreational activities while decreasing the opportunity for active recreational uses.  40 
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However, game species, other charismatic megafauna, grassland birds, and shrubland habitat 1 
species that lend themselves well to wildlife viewing tend to thrive in landscapes characterized 2 
by forests fragmented with grasslands, forming a mosaic of habitat types.  Therefore, this 3 
alternative might reduce opportunities to restore and create habitat for those species.  4 
Concurrently, forest interior birds that are popular with many bird watchers would benefit from 5 
this alternative.  Whether this alternative is desirable or not should be based on the desire of the 6 
constituency using the land. 7 

When predicting impacts to recreation, consideration must be given to the unintended 8 
consequences of this alternative.  It is reasonable to predict that corporate landowners might 9 
liquidate their ownership in the surface rights of these lands if surface mining is curtailed 10 
significantly.  Over time, reductions in surface mining are likely to result in an increase in 11 
ownership fragmentation, which will subsequently lead to less public access and fewer 12 
recreational opportunities.  If corporate landowners cannot reap a financial benefit from owning 13 
the surface, they are highly unlikely to continue ownership just for the sake of offering public 14 
recreation opportunities. 15 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 16 
and reclamations, and fish and wildlife protection and enhancement do not consider or affect 17 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 18 
revegetation and topsoil management in accordance with pre-mining land use or an approved 19 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 20 
areas are not restored to a forested state.  The requirements under Alternative 3 call for native 21 
tree and plant species to reestablish the native forest ecosystem, including requirements to 22 
minimize forest fragmentation if the area was forested before mining or was forested within the 23 
five years prior to mining. These requirements would restore the visual quality of the site after 24 
project completion in all regions.   25 

4.3.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 26 

Selecting Alternative 3 would result in some adverse socioeconomic effects in local areas in 27 
certain coal-producing regions.  It is estimated that adverse effects associated with Alternative 3 28 
would be less in comparison with Alternatives 2 and 5 and greater in comparison with 29 
Alternative 4.  These conditions would be directly related to loss of employment in certain 30 
regions, which would affect personal earnings, state income taxes, and other local taxes, which 31 
have not been calculated here because of a lack of consistent data across the region.  In addition, 32 
there would be a loss of tax revenue associated with severance taxes and corporate business taxes 33 
through a decline in production in certain regions.  Overall, Alternative 3 has an expected 34 
production increase of 0.5% over Alternative 1, the No Action Alternative; however, production 35 
changes vary by region, with the Northern Rocky Mountains and Great Plains, Illinois Basin, and 36 
Colorado Plateau increasing production and the other regions losing production.  The Other 37 
Interior West region, due to the loss of surface mining, would no longer have a viable coal 38 
industry, resulting in a loss of 385 employment positions, as estimated under Alternative 1. 39 
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4.3.6.1 Economics 1 

4.3.6.1.1 Employment and Unemployment 2 

4.3.6.1.1.1 Employment Changes in Coal Mining 3 

Implementation of Alternative 3 would result in an estimated net loss in total coal mining 4 
employment of over 6,900 employment positions.  Table 4.3.6-1 lists the estimated number of 5 
employment positions by production type and the percentage change in employment when 6 
compared to Alternative 1, the No Action Alternative.  All coal-producing regions show a 7 
decline in employment positions in the surface coal mining industry, except the Northern Rocky 8 
Mountains and Great Plains region, which has an expected gain of 15% across all coal mining 9 
employment.  The Illinois Basin and the Colorado Plateau are estimated to gain enough new 10 
positions through expansion of underground coal mining to offset the loss of positions in surface 11 
coal mining.  The Other Western Interior and the Northwest regions, because a viable 12 
underground coal mining industry is not expected, and the Gulf Region, which is not expected to 13 
experience an increase in underground coal mining, would experience substantial losses in 14 
employment in the coal mining industry from Alternative 3. 15 

16 
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Table 4.3.6-1. Alternative 3 Employment Positions Estimated by Production Type and 1 
Region 2 

 3 
4.3.6.1.1.2 Estimated Employment Changes in Remainder of Economy 4 

As described previously, in the Appalachian Basin region, the average indirect and induced 5 
employment creation associated with one new employment position in the coal mining industry 6 
is 1.46.  In Alternative 3, the worst-case scenario is the approximate additional loss of 7,776 7 
employment positions throughout the entire Appalachian Basin, which is 0.02% of the total 8 
employment positions in the basin.  In the Western states, the average employment multiplier 9 
was 1.40, yielding approximately new 2,939 ancillary employment positions, a 0.02% increase in 10 
the region’s total employment.  The interior states had an average employment multiplier of 11 
1.73, which in the worst-case scenario would equate to 6,451 additional lost employment 12 
positions (0.02% of employment positions). 13 

4.3.6.1.1.3 Estimated Effects to the Number and Percentage of Unemployed 14 

Table 4.3.6-2 lists the estimated Alternative 3 impacts on the unemployment rate in each region.  15 
In the Northern Rocky Mountains and Great Plains region, there would be an expected increase 16 
in employment in underground and surface coal mining, which could reduce the number of 17 
unemployed if all persons came from the active labor force in the coal-producing region.  This 18 
increased number of positions could lower the regional unemployment rate by approximately 19 
0.4%.  Similar effects would be expected in both the Illinois Basin and the Colorado Plateau 20 
regions, where the increases in underground coal mining could more than offset the losses of 21 
employment positions from declines in surface coal mining, thereby slightly reducing the 22 
number of unemployed.  Overall, the Gulf Region would be expected to have the greatest 23 
increase in the unemployment rate, with the estimated loss of approximately 3,800 employment 24 
positions in surface coal mining potentially increasing the unemployment rate by 2.7%.  The 25 
Northwest region would be expected to have an increase in the unemployment rate of just over 26 
1%, with lesser increases expected in the Other Western Interior and Appalachian Basin regions. 27 

Coal-Producing Region 

Estimated Number of 
Employment Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 44,394 11,661 56,054 15.0 (48.8) (8.7) 

Colorado Plateau 5,540 1,978 7,518 15.0 (3.7) 9.4 

Gulf Coast 2,850 1,202 4,052 0.0 (76.0) (48.4) 

Illinois Basin 8,676 2,119 10,795 15.0 (24.1) 4.4 

Northern Rocky Mountains 
and Great Plains 

389 11,016 11,405 15.0 15.0 15.0 

Northwest 0 64 64 0.0 (32.3) (32.3) 

Other Western Interior 0 0 0 (100.0) (100.0) (100.0) 
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Table 4.3.6-2. Alternative 3 Estimated Change in Number of Unemployed and the 1 
Unemployment Rate by Region 2 

Coal-Producing Region 

Current 
Unemployment 

Rate 
(%) 

Change in 
Unemployed 

(%) 

Change in the 
Unemployment 

Rate 
(%) 

Appalachian Basin 10.0 5,326  0.1 

Colorado Plateau 11.1 (645) (0.3) 

Gulf Coast 9.7 3,800  2.7 

Illinois Basin 10.2 (456) (0.1) 

Northern Rocky Mountains 
and Great Plains 

9.6 (1,485) (0.4) 

Northwest 20.2 31  1.3 

Other Western Interior 8.9 385  0.3 
 3 

4.3.6.1.2 Earnings and Personal Income 4 

4.3.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 5 

Implementation of Alternative 3 would result in a substantial loss of earnings and personal 6 
income in the local areas in some of the coal-producing regions.  The most significant losses 7 
would occur in the Other Western Interior region, the Gulf Region, and the Northwest region.  8 
Table 4.3.6-3 lists the estimated change in earnings and percentage change in earnings as 9 
compared to Alternative 1, the No Action Alternative.  When compared to the total regional 10 
personal earnings, the loss of earnings in the coal industry is relatively small, with the largest 11 
loss occurring in the Gulf Region. 12 

Table 4.3.6-3. Alternative 3 Estimated Change in Earnings from Coal Mining 13 

Coal-Producing 
Region 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian 
Basin 

294,428  (547,512) (253,084) 15.0 (48.8) (8.2) (0.1) 

Colorado Plateau 34,346  (3,700) 30,646  15.0 (3.7) 9.3 0.2 

Gulf Coast (25) (189,730) (189,755) 0.0 (76.0) (47.0) (1.8) 

Illinois Basin 63,045  (37,307) 25,738  15.0 (24.1) 4.5 0.1 

Northern Rocky 
Mountain and 
Great Plains 

2,753  67,851  70,604  15.0 15.0 15.0 0.2 

Northwest 0  (1,687) (1,687) 0.0 (32.3) (32.3) (0.9) 

Other Western 
Interior 

(3,678) (12,864) (16,542) (100.0) (100.0) (100.0) (0.1) 
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 1 

4.3.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 2 
Economy 3 

As mentioned previously, earnings multipliers varied greatly by state, ranging from 1.17 in 4 
Virginia to 0.37 in Wyoming.  The loss of approximately $253.1 million in earnings in the 5 
Appalachian Basin could result in the loss of an additional $205.0 million, equivalent to 0.1% of 6 
the total regional personal earnings, for a combined loss of approximately 0.2%.  In the Western 7 
states, the net change in earnings would be an increase of approximately $99.5 million, which 8 
would result in an additional increase in earnings of approximately $60.7 million (0.1% of the 9 
total compensation in the combined regions).  In the Interior states, the loss of approximately 10 
$137.2 million in additional compensation would result in an additional loss of 0.2% of the total 11 
compensation in the combined regions.  In the Western states, conversely, the net change in 12 
earnings would be an increase of approximately $99.5 million, which would result in an 13 
additional increase in earnings of approximately $60.7 million (0.1% of the total compensation 14 
in the combined regions). 15 

4.3.6.1.3 Poverty Levels 16 

Implementation of Alternative 3 would create an increase in local poverty levels in some regions, 17 
if those persons displaced by the loss of employment associated with the surface coal mining 18 
industry do not readily find other employment.  Table 4.3.6-4 lists, as a worst-case scenario, the 19 
potential effects from the loss of employment positions from surface mining.  This analysis 20 
assumes an average family size per region supported by each individual employment position 21 
lost.  It also assumes that none of the populations would relocate to find jobs in other areas.  The 22 
table indicates that the areas that would experience the greatest impacts would be the Gulf 23 
Region and the Northwest region, where the percentage of the population that falls below the 24 
poverty threshold would substantially increase.  Conversely, the poverty rate could decline in the 25 
Northern Rocky Mountains and Great Plains, the Illinois Basin, and the Colorado Plateau if the 26 
employment positions generated from underground mining and surface mining could employ 27 
persons, either unemployed or from the working poor, with a household income below the 28 
poverty threshold. 29 
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Table 4.3.6-4. Alternative 3 Estimated Change in Poverty Levels from Changes in 1 
Employment 2 

Coal-Producing 
Region 

Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated Total 
Population 

Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point Change 

in Poverty 
Rate 

Appalachian Basin (5,326) 21,225 1,435,503 16.4 0.2 

Colorado Plateau 645  2,714 104,755 17.8 (0.5) 

Gulf Coast (3,800) 16,001 75,609 21.7 4.6 

Illinois Basin 456  1,868 195,445 16.3 (0.2) 

Northern Rocky 
Mountains/Great 
Plains 

1,485  5,704 84,416 11.8 (0.8) 

Northwest (31) 124 1,398 24.9 2.2 

Other Western 
Interior 

(385) 1,508 59,945 16.7 0.4 

 3 
4.3.6.1.4 Income and Severance Taxes 4 

Implementation of Alternative 3 would result in either small levels of increase or reduction of tax 5 
revenues by coal region directly associated with coal mining activities.  In comparison with 6 
Alternative 1, the No Action Alternative, the impact on most coal regions would be in the range 7 
of 25% revenue losses and 15% revenue gains, except for two regions that would experience 8 
greater revenue losses. 9 

The estimated impacts of Alternative 3 implementation on the AML fund by region are shown in 10 
Table 4.3.6-5.  This analysis shows that there would be a 100% reduction of AML contributions 11 
in the Other Western Interior region and a 69% reduction in the Gulf Region.  The greatest net 12 
loss of AML contributions would occur in the Appalachian Basin, at just over 24%; however, the 13 
estimated 15% increase in AML fund contributions from the Northern Rocky Mountains and 14 
Great Plains region would total over $25 million and offset Appalachian Basin reductions.  15 
Nationwide, the level of contributions to the AML fund would be reduced by less than 2.5% in 16 
comparison with Alternative 1, the No Action Alternative. 17 
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Table 4.3.6-5. Alternative 3 Estimated Change in AML Funds Collected 1 

Coal-producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 4,452  (22,956) (18,504) 15.0 (48.8) (24.1) 

Colorado Plateau 1,128  (404) 723  15.0 (3.7) 3.9 

Gulf Coast (0) (12,946) (12,946) 0.0 (76.0) (69.2) 

Illinois Basin 1,306  (2,604) (1,298) 15.0 (24.1) (6.6) 

Northern Rocky Mountain and 
Great Plains 

74  25,395  25,470  15.0 15.0 15.0 

Northwest 0  (150) (150) 0.0 (32.3) (32.3) 

Other Western Interior (60) (472) (532) (100.0) (100.0) (100.0) 

 2 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 3 
Table 4.3.6-6.  Severance tax revenues would be eliminated in the Other Western Interior region 4 
and reduced by nearly 62% in the Gulf Region.  In the Gulf Region, the estimated net reduction 5 
in severance tax revenues totals over $ 1.6 million, which equates to less than 0.01% of total tax 6 
revenues.  The Illinois Basin and Appalachian Basin would experience higher net levels of 7 
severance tax revenue reduction than the Gulf Region, but at lower percentages in comparison 8 
with Alternative 1 (17.1% and 10.9%, respectively). 9 

Table 4.3.6-6. Alternative 3 Estimated Change in State Severance Taxes 10 

Coal-Producing Region 

Estimated Change in State Severance 
Taxes Collected ($1,000) 

Percentage Change from Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 9,193  (20,515) (11,322) 15.0 (48.8) (10.9) 

Colorado Plateau 1,900  (298) 1,602  15.0 (3.7) 7.8 

Gulf Coast (0) (1,644) (1,644) 0.0 (76.0) (61.9) 

Illinois Basin 565  (4,133) (3,568) 15.0 (24.1) (17.1) 

Northern Rocky Mountains 
and Great Plains 

214  72,189  72,403  15.0 15.0 15.0 

Northwest Not Applicable 

Other Western Interior (121) (412) (534) (100.0) (100.0) (100.0) 

 11 
The estimated change in state income taxes attributable to coal industry employment in each 12 
region are shown in Table 4.3.6-7.  Income tax revenues from coal mining would be eliminated 13 
in the Other Western Interior region and would be reduced by nearly 47% in the Gulf Region.  14 
As a percentage of total regional income taxes, however, the estimated loss of state income tax 15 
revenue in the Other Western Interior region would equate to less than 0.01% of the region’s 16 
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total revenue from income taxes.  In the Gulf Region, the loss would equate to less than 0.1% of 1 
the region’s total revenue from income taxes. 2 

Table 4.3.6-7. Alternative 3 Estimated Change in State Income Taxes 3 

Coal-Producing Region 

Estimated Change in State Income Taxes 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 9,337  (17,331) (7,994) 15.0 (48.8) (8.2) 

Colorado Plateau 1,297  (140) 1,157  15.0 (3.7) 9.3 

Gulf Coast (1) (4,438) (4,439) 0.0 (76.0) (46.9) 

Illinois Basin 2,054  (1,215) 839  15.0 (24.1) 4.5 

Northern Rocky 
Mountain and Great 
Plains 

61  1,469  1,530  15.0 15.0 15.0 

Northwest Not Applicable 

Other Western Interior (137) (463) (599) (100.0) (100.0) (100.0) 

 4 
Under Alternative 3, royalties would decline in the Appalachian Basin and in parts of the 5 
Colorado Plateau.  There would be a substantial reduction in the Gulf Region and the Other 6 
Western Interior region compared to Alternative 1.  Table 4.3.6-8 lists the estimated royalties, 7 
distributions, and estimated change from Alternative 1.  Royalties would increase in the Northern 8 
Rocky Mountains and Great Plains and in parts of the Colorado Plateau.  Tribes would be 9 
estimated to lose approximately $1.3 million in Arizona and New Mexico, but tribes in Montana 10 
would be anticipated to receive an additional $1.7 million in royalties from coal mining.   11 

Table 4.3.6-8. Alternative 3 Coal Royalties for FY 2008 by State and Estimated State 12 
Disbursement 13 

State 

Alternative 3 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  1,995  998  0  (454) (227) 

Colorado Plateau 
Colorado  0  81,753  40,877  0  6,619  3,310  

New 
Mexico  43,130  15,737  7,869  (39) (14) (7) 

Arizona  32,558  0  0  (1,266) 0  0  

Utah  0  40,224  20,112  0  5,239  2,619  
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State 

Alternative 3 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Gulf Coast 
Alabama  0  747  373  0  (668) (334) 

Northern Rocky Mountain/Great Plains 
Wyoming  0  690,966  345,483  0  89,992  44,996  

Montana  12,972  50,929  25,464  1,689  6,633  3,317  

Other Western Interior 
Oklahoma  0  0  0  0  (4,740) (2,370) 

Source:  Calculated from ONRR, 2010. 1 

4.3.6.2 Demographics 2 

4.3.6.2.1 Population Changes 3 

s shown in Table 4.3.6-4, the net number of persons potentially affected by Alternative 3 4 
includes the dependents of those employed in the coal mining industry.  The estimates of the net 5 
populations adversely affected range from over 21,000 persons in the Appalachian Basin to just 6 
over 100 persons in the Northwest.  For Alternative 3, only the Gulf Region would have a 7 
population percentage of as much as 0.1% that would be adversely affected by this alternative, as 8 
of the 2000 Decennial Census.  All other coal-producing regions would have 0.1% or less of the 9 
net population affected, either positively (Northern Rocky Mountains and Great Plains, Illinois 10 
Basin, and Colorado Plateau) or adversely (all other regions). 11 

4.3.6.2.2 Minority Population Effects 12 

Alternative 3 could affect minority populations in the Northwest region, given the high minority 13 
population in the region and the effects from the lost employment positions associated with 14 
surface mining.  In addition, due to the concentrated minority areas in the Gulf Region, there 15 
could be effects to minority populations associated with the loss of surface mining in those 16 
counties. 17 

4.3.6.3 Environmental Justice 18 

Similar to Alternative 2, selecting Alternative 3 is not expected to result in disproportionate 19 
impacts to minority or low-income communities, since all communities would be provided equal 20 
access to the decision-making processes involved with the proposed rulemaking. 21 

4.3.6.4 Utilities and Infrastructure 22 

Under Alternative 3, the net tonnage of coal produced in the United States would be nearly 23 
identical to current levels.  Impacts to utilities and infrastructure from Alternative 3 are discussed 24 
below in terms of estimated production losses and gains.  The discussion is focused on each of 25 
the seven coal-producing basins (Source:  Production Scenarios in Thousands of Tons – 26 
Summary Tab–). 27 
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4.3.6.4.1 Utilities 1 

Implementation of Alternative 3 is not expected to affect the net demand for water and 2 
wastewater treatment on a national level.  Because certain areas of the country would produce 3 
more coal and other areas would produce less, effects of Alternative 3 on utilities are discussed 4 
by basin below. 5 

Appalachian Basin 6 

Implementation of Alternative 3 would directly (by reducing the water and wastewater treatment 7 
demand from closing surface mines) or indirectly (by reducing residential demand through out-8 
of-work people leaving the area) reduce the need for water and wastewater treatment capacity in 9 
the majority of counties and states in this region.  Production tonnages and expected capacity for 10 
water and wastewater treatment would decrease in West Virginia, the eastern portion of 11 
Kentucky, Maryland, and Tennessee.  Most affected would be Tennessee, where approximately 12 
35% of the current production would be eliminated. 13 

Colorado Plateau 14 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 15 
Plateau Basin and would directly or indirectly increase the need for water and wastewater 16 
treatment capacity in Colorado, New Mexico, and Utah.  Demand in Arizona would be expected 17 
to stay at approximately existing levels.  Most affected would be Utah, where production 18 
tonnages and expected capacity for water and wastewater treatment would increase. Water 19 
treatment capacity for Utah is already less than the current demand for treatment, so additional 20 
treatment capacity would likely be needed under implementation of Alternative 3. 21 

Gulf Coast 22 

Implementation of Alternative 3 would reduce the amount of coal produced in the Gulf Coast 23 
and would directly or indirectly reduce the need for water and wastewater treatment capacity in 24 
the majority of counties and states in this region.  Most affected would be Texas, where 92% of 25 
the current mining (all of which is surface mining) would be eliminated. 26 

Illinois Basin 27 

Implementation of Alternative 3 would increase the amount of coal produced in the Illinois Basin 28 
and would directly or indirectly increase the need for water and wastewater treatment capacity in 29 
the majority of counties and states in this region.  Most affected would be Illinois, where 30 
production tonnages would increase by 48%.  As shown on Table 3.17-12, Illinois has ample 31 
water and wastewater capacities in coal-producing counties, and little to no additional treatment 32 
capacity would be expected. 33 
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Northern Rocky Mountains and Great Plains 1 

Implementation of Alternative 3 would increase the amount of coal produced in the Northern 2 
Rocky Mountains and Great Plains and would directly or indirectly increase the need for water 3 
and wastewater treatment capacity in Wyoming and Montana.  Demand in North Dakota would 4 
be expected to stay at approximately the same level.  Most affected would be Wyoming, where 5 
production tonnages would increase by approximately 12%.  As shown on Table 3.17-15, 6 
Wyoming has ample water and wastewater capacities in coal-producing counties, and little to no 7 
additional treatment capacity would be expected. 8 

Northwest Basin 9 

Alaska currently has excess capacity for water treatment.  Implementation of Alternative 3 would 10 
reduce the amount of coal produced in the Northwest by approximately 32% and would directly 11 
or indirectly reduce the need for water and wastewater treatment capacity in this county. 12 

Other Western Interior  13 

Implementation of Alternative 3 would eliminate 100% of the coal produced in each of the four 14 
states in this basin and would directly or indirectly reduce the need for water and wastewater 15 
treatment capacity. 16 

4.3.6.4.2 Transportation Infrastruture 17 

Under Alternative 3, the net tonnage of coal produced in the United States would be nearly 18 
identical to current levels; however, tonnages produced would increase in three basins (Northern 19 
Rocky Mountains and Great Plains, the Illinois Basin, and the Colorado Plateau), decrease in 20 
three basins (Appalachian Basin, Gulf Coast, and Northwest), and be eliminated from the Other 21 
Western Interior.  All current modes of transportation would be affected by the regional shifts in 22 
production caused by implementing Alternative 3.  Implementation of Alternative 3 would result 23 
in shifts in the methods of transportation; rail transportation would likely increase cumulatively 24 
by 5%, while barge and road transportation would decrease cumulatively across all basins by 3% 25 
and 12%, respectively. Estimated impacts to each primary mode of coal transportation (rail, 26 
barge, and road) are presented below by basin. 27 

4.3.6.4.2.1 Rail 28 

Appalachian Basin 29 

Implementation of Alternative 3 would reduce the amount of coal produced in the Appalachian 30 
Basin and would directly reduce the demand for rail transportation in the majority of counties 31 
and states in this region.  Mines in the eight states in the Appalachian Basin shipped 32 
approximately 23% of the total short tons of coal shipped by rail nationwide in 2008 (EIA, 33 
2010).  Reducing coal production from the Appalachian Basin by 16% would affect nearly 4% of 34 
all U.S. rail shipments of coal.  Affected rail lines would include CSX and Norfolk Southern.  35 
Production tonnages in Pennsylvania, Ohio, and Virginia would stay at or near current levels, 36 
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while production tonnages would decrease significantly in West Virginia, the eastern portion of 1 
Kentucky, Maryland, and Tennessee.  Most affected would be Tennessee, where approximately 2 
35% of the current production would be eliminated.  Rail transportation would be mostly 3 
affected in eastern Kentucky, West Virginia, and Pennsylvania. 4 

The effects of decreased demand for rail transportation would not necessarily correspond to a 5 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 6 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 7 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 8 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 9 
potentially increasing the cost of rail shipping in this basin. 10 

Colorado Plateau 11 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 12 
Plateau Basin and would directly increase the need for rail transportation in Colorado, New 13 
Mexico, and Utah.  Demand in Arizona would be expected to stay at approximately the same 14 
level.  Increasing coal production from the Colorado Plateau under Alternative 3 would increase 15 
the Colorado Plateau’s share of the total U.S. coal tonnage shipped by rail to over 9%.  Most 16 
affected would be Utah, where production tonnages would increase by 23%.  Affected rail lines 17 
would include BNSF and Union Pacific. 18 

The effects of increased demand for rail transportation would likely correspond to an increased 19 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 20 
to keep rail corridors in New Mexico, Arizona, northeastern Colorado, and southwestern Utah 21 
operating at LOS A, B, and C. 22 

Gulf Coast 23 

Alternative 3 would reduce the amount of coal produced in the Gulf Coast and would be 24 
expected to reduce the demand for rail transportation only in Texas.  Rail is not used to ship coal 25 
produced in Louisiana or Mississippi.  Reducing coal production from the Gulf Coast by 87% 26 
would only decrease all U.S. rail shipments of coal by 0.26%.  In Texas, rail lines affected by 27 
implementation of Alternative 3 would include BNSF and Union Pacific. 28 

The effects of decreased demand for rail transportation would not necessarily correspond to a 29 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 30 
required to keep rail corridors in Texas operating at LOS A, B, and C.  Improvement projects 31 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 32 
potentially increasing the cost of rail shipping in this basin. 33 

Illinois Basin 34 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would be 35 
expected to increase the need for rail transportation in Indiana, Illinois, and western Kentucky.  36 
Increasing coal production from the Illinois Basin under Alternative 3 would increase the Illinois 37 
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Basin’s share of the total U.S. coal tonnage shipped by rail to over 7%.  Most affected would be 1 
Illinois, where production tonnages would increase by 48%.  Affected rail lines in this basin 2 
would include CSX, Norfolk Southern, BNSF, and Union Pacific. 3 

The effects of increased demand for rail transportation would likely correspond to an increased 4 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 5 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 6 
A, B, or C, especially at notable river crossings, where LOS categories are already at capacity, 7 
and in northeastern Illinois, where the LOS is already over capacity. 8 

Northern Rocky Mountains and Great Plains 9 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 10 
Great Plains Basin and would be expected to increase the demand for rail transportation in 11 
Wyoming and Montana.  Demand in North Dakota would be expected to stay at approximately 12 
the same level.  As presented in Section 3.17, the Northern Rocky Mountains and Great Plains is 13 
the predominant user of rail in the United States.  Most affected would be Wyoming, where 14 
production tonnages would increase by approximately 58 MM tons (or 12%).  Increasing coal 15 
production from the Northern Rocky Mountains and Great Plains under Alternative 3 would 16 
increase the basin’s share of the total U.S. coal tonnage shipped by rail to nearly 70%.  Affected 17 
rail lines in this basin would include BNSF and Union Pacific. 18 

The effects of increased demand for rail transportation would likely correspond to an increased 19 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 20 
to keep railroads throughout the four states in this basin operating at LOS categories A, B, or C. 21 

Northwest Basin 22 

Alternative 3 would reduce the amount of coal produced in the Northwest and would be expected 23 
to reduce the demand for rail transportation in this basin.  Reducing coal production from the 24 
Northwest under Alternative 3 would not significantly decrease the total U.S. rail shipments of 25 
coal.  In Alaska, the rail line affected by implementation of Alternative 3 would include the 26 
Alaska Railroad Corporation. 27 

Other Western Interior Basin 28 

Alternative 3 would eliminate 100% of the coal produced in each of the four states in the Other 29 
Western Interior and would directly reduce the demand for rail transportation in this region.  30 
Eliminating coal production from the Other Western Interior would not significantly decrease the 31 
total U.S. rail shipments of coal.  Affected rail lines would include BNSF and Union Pacific. 32 

The effects of decreased demand for rail transportation would not necessarily correspond to a 33 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 34 
required to keep railroads in the Other Western Interior operating at LOS categories A, B, or C.  35 
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Improvement projects may still be required, but the costs of improvements may be spread across 1 
fewer rail shipments, potentially increasing the cost of rail shipping in this basin. 2 

4.3.6.4.2.2 Barge 3 

Appalachian Basin 4 

Implementation of Alternative 3 would reduce the amount of coal produced in the Appalachian 5 
Basin and would be expected to reduce the demand for barge transportation in the majority of 6 
counties and states in this region.  Reducing coal production from the Appalachian Basin under 7 
Alternative 3 would reduce U.S. barge shipments of coal by nearly 11%.  West Virginia, eastern 8 
Kentucky, and Pennsylvania depend on barge shipments for approximately 23%, 11%, and 21% 9 
of their coal shipments, respectively.  In Ohio and Alabama, barge shipments of coal account for 10 
nearly 30% of coal transportation. 11 

Implementation of Alternative 3 would have a substantial impact on the barge industry, river 12 
loading facilities, and the need for maintaining locks and dams along waterways in the Ohio and 13 
Mississippi River systems. 14 

Colorado Plateau 15 

Alternative 3 would increase the amount of coal produced in the Colorado Plateau and would 16 
likely result in an increased need for barge transportation in Colorado and Utah.  Coal produced 17 
in New Mexico and Arizona is not shipped by barge.  Increasing coal production from the 18 
Colorado Plateau under Alternative 3 would increase the Colorado Plateau’s share of the total 19 
U.S. coal tonnage shipped by barge to only 2.2%.  The most affected state is expected to be 20 
Utah, where production tonnages would increase by 23%. 21 

Barge shipments of coal would have a limited impact on the barge industry, river loading 22 
facilities, and the need for maintaining locks and dams along waterways nationwide, although 23 
localized economic impacts would be realized in Colorado and Utah. 24 

Gulf Coast 25 

Under Alternative 3, reductions in production in the Gulf Coast would not affect barge transit on 26 
a basin or national level. 27 

Illinois Basin 28 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would 29 
increase the need for barge transportation in Indiana, Illinois, and western Kentucky.  Based on 30 
the projected increase in production under Alternative 3, the largest increase in barge traffic is 31 
expected from Illinois. 32 

Increasing coal production from the Illinois Basin would correspond to a 39% share of all U.S. 33 
barge shipments of coal in this region.  Such an increase would significantly affect the barge 34 
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industry, including barge traffic, river loading facilities, and the need for maintaining locks and 1 
dams along waterways. 2 

Northern Rocky Mountains and Great Plains 3 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 4 
Great Plains and would increase the demand for barge transportation in Montana.  Under 5 
Alternative 3, coal mining production from Montana would increase by approximately 7%, 6 
increasing the amount of barge transit from this basin by 3,200 short tons. 7 

Northwest  8 

Mines in the Yukon-Koyukuk County, Alaska, did not record shipments of coal by river in 2008 9 
(EIA, 2010).  Under Alternative 3, infrastructure is not in place for barge transportation from 10 
mines in the Northwest, and no impacts would occur. 11 

Other Western Interior Basin 12 

Mines in the four states in the Other Western Interior did not record shipments of coal by river in 13 
2008 (EIA, 2010).  Under Alternative 3, reductions in production in the Other Western Interior 14 
would not affect barge transit on a basin or national level. 15 

4.3.6.4.2.3 Road 16 

Appalachian Basin 17 

Alternative 3 would reduce the amount of coal produced in the Appalachian Basin by 16% and 18 
would reduce the demand for truck transportation in the majority of counties and states in this 19 
region.  Reducing coal production from the Appalachian Basin by 16% would correspond to a 20 
reduction of nearly 7% of all U.S. truck shipments of coal. 21 

Implementation of Alternative 3 would have a large impact on the trucking industry, tariffs paid 22 
to state highway systems by coal trucks, and the need for maintaining roadways in the 23 
Appalachian Basin. 24 

Colorado Plateau 25 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 26 
Plateau and would increase the need for truck transportation in Colorado, New Mexico, and 27 
Utah.  Demand in Arizona would stay at approximately the same level.  Increasing coal 28 
production from the Colorado Plateau Basin under Alternative 3 would increase the Colorado 29 
Plateau’s share of the total U.S. coal tonnage shipped by truck by 2%, to nearly 16%.  Utah 30 
would likely have the greatest increase in truck transportation, where production tonnages would 31 
increase by 23%. 32 

An increase of 2% in all U.S. truck shipments of coal would affect the trucking industry, tariffs 33 
paid to state highway systems by coal trucks, and the need for maintaining roadways. 34 
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Gulf Coast 1 

Alternative 3 would reduce the amount of coal produced in the Gulf Coast and would likely 2 
reduce the demand for truck transportation in all three states in the region. Louisiana relies on 3 
truck transit for about 15% of its coal output and would be the least affected.  However, reducing 4 
coal production from the Gulf Coast under Alternative 3 would correspond to a reduction of 5 
more than 17% of all U.S. truck shipments of coal. 6 

Under Alternative 3, the Gulf Coast and the nation as a whole would have a significant decrease 7 
in demand for road transportation of coal.  Implementation of Alternative 3 would significantly 8 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 9 
maintaining roadways. 10 

Illinois Basin 11 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would 12 
increase the need for truck transportation in Indiana, Illinois, and western Kentucky.  Trucking is 13 
the predominant mode of coal hauling from western Kentucky.  Increasing coal production from 14 
the Illinois Basin by 22% would increase the basin’s share of the total U.S. coal tonnage shipped 15 
by truck from current levels to over 58%.  Truck traffic would be expected to increase the 16 
greatest in Illinois, where production tonnages would increase by 48%. 17 

Under Alternative 3, the Illinois Basin would have a significant increase in demand for road 18 
transportation of coal, which would have a substantial impact on the trucking industry in the 19 
basin, tariffs paid to state highway systems by coal trucks, and the need for maintaining 20 
roadways. 21 

Northern Rocky Mountains and Great Plains 22 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 23 
Great Plains and would increase the demand for truck transportation in Montana.  Truck 24 
transportation in North Dakota would be expected to stay at approximately the same level.  25 
Increasing coal production from the Northern Rocky Mountains and Great Plains Basin under 26 
Alternative 3 would increase the basin’s share of the total U.S. coal tonnage shipped by truck by 27 
1% to nearly 9%. 28 

Under Alternative 3, demand for road transportation in the Northern Rocky Mountains and Great 29 
Plains Basin would slightly increase.  This would have a limited and localized impact on the 30 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 31 
maintaining roadways. 32 

Northwest  33 

Alternative 3 would reduce the amount of coal produced in the Northwest by approximately 32% 34 
and would directly reduce the demand for truck transportation in this basin.  Based on the small 35 
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amount of coal shipped by truck in this basin (less than 0.2%), this reduction would not be 1 
expected to significantly affect truck transportation of coal on a national level (EIA, 2008) or 2 
significantly decrease the total U.S. road shipments of coal. 3 

Under Alternative 3, the reduction in coal shipped by truck in this basin would not significantly 4 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, or the need for 5 
maintaining roadways. 6 

Other Western Interior  7 

Alternative 3 would eliminate 100% of the coal produced in each of the four states in the Other 8 
Western Interior and would directly reduce the demand for truck transportation in this basin.  9 
Based on this small amount of truck transit, eliminating coal production from the Other Western 10 
Interior would not significantly decrease the total U.S. road shipments of coal. 11 

Under Alternative 3, the decrease in coal shipped by truck in this region (less than 1%) would 12 
not significantly affect truck transportation of coal on a national level or have significant impacts 13 
on the trucking industry, tariffs paid to state highway systems by coal trucks, or the need for 14 
maintaining roadways. 15 

4.3.7 Occupational and Public Health and Safety 16 

4.3.7.1 Safety Impacts 17 

Occupational Safety 18 

Estimated production for underground mining for Alternative 3 is approximately the same as 19 
Alternative 1.  Fatalities (Figure 4.3.7-1) would be projected to be about the same as in 20 
Alternative 1.  Projected changes in surface mining production would result in an overall 21 
decrease in fatalities and non-fatal days lost injuries (Figure 4.3.7-2) associated with surface 22 
mining. 23 
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Figure 4.3.7-1. Projected Average Number of Fatalities per Year – Alternative 3 vs. 1 
Alternative 1 2 

 3 

Figure 4.3.7-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 4 
Alternative 3 vs. Alternative 1 5 

 6 
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Public Safety 1 

Implementation of Alternative 3 would likely have negligible effects on public safety incidents 2 
nationwide based on the projected production shifts.  The Other Western Interior Basin would be 3 
expected to receive the greatest beneficial effects due to the projected elimination of coal mining 4 
in this basin. 5 

4.3.7.2 Health Impacts 6 

Occupational Health 7 

Figure 4.3.7-3 shows that projected production shifts under Alternative 3 would result in an 8 
increase in impacts to all health areas reviewed for underground mining relative to Alternative 1. 9 
There would be beneficial impacts in all health areas reviewed for surfacing mining relative to 10 
Alternative 1. 11 

Figure 4.3.7-3. Projected Average Number of Illnesses per Year – Alternative 3 vs. 12 
Alternative 1 13 

 14 

Figure 4.3.7-4 shows projected lung disease occurrence by coal basin.  Implementation of 15 
Alternative 3 would likely cause increased lung disease occurrences nationwide where 16 
underground mining is projected to increase. 17 

According to MSHA, surface mining has on average a higher number of repeated trauma impacts 18 
relative to overall numbers of reported health (Table 3.20-2) than underground mining. However, 19 
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the changes in coal production for Alternative 3 results in a beneficial impact to surface mining, 1 
as can be seen from Figure 4.3.7-5. 2 

Figure 4.3.7-4. Dust Disease of the Lung – Alternative 3 vs. Alternative 1 3 

 4 
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Figure 4.3.7-5. Disorders Associated with Repeated Trauma – Alternative 3 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 3 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  The Other Western Interior would be 5 
expected to receive the greatest beneficial effects due to the projected elimination of coal mining 6 
in this basin. 7 

4.4 ALTERNATIVE 4 8 

4.4.1 Coal Resources and Mining 9 

Alternative 4 may be the least protective of all the alternatives (aside from No Action), but that 10 
level of protection would primarily be left for the RAs to decide.  Alternative 4 gives deference 11 
to RAs in setting standards for corrective action, surface configuration and fills and AOC 12 
exceptions. Due to the uncertainty of what individual RAs may establish, it is difficult to predict 13 
impacts on production and mining methods. 14 
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4.4.1.1 Water Elements 1 

Alternative 4 would apply the CWA definition of “Waters of the United States” to streams.  2 
Under this definition, found at 40 CFR 230.0(s), a stream may include any of the following: 3 

1. All waters which are currently used, or were used in the past, or may be susceptible 4 
to use in interstate or foreign commerce, including all waters which are subject to 5 
the ebb and flow of the tide; 6 

2. All interstate waters including interstate wetlands; 7 

3. All other waters such as intrastate lakes, rivers, streams (including intermittent 8 
streams), mudflats, sand flats, wetlands, sloughs, prairie potholes, wet meadows, 9 
playa lakes, or natural ponds, the use, degradation or destruction of which could 10 
affect interstate or foreign commerce including any such waters: 11 

(i) Which are or could be used by interstate or foreign travelers for 12 
recreational or other purposes; or  13 

(ii) From which fish or shellfish are or could be taken and sold in interstate 14 
or foreign commerce; or  15 

(iii)Which are used or could be used for industrial purposes by industries in 16 
interstate commerce; 17 

4. All impoundments of waters otherwise defined as waters of the United States under 18 
this definition; 19 

5. Tributaries of waters identified in paragraphs (s)(1) through (4) of this section; 20 

6. The territorial sea; 21 

7. Wetlands adjacent to waters (other than waters that are themselves wetlands) 22 
identified in paragraphs (s)(1) through (6) of this section; waste treatment systems, 23 
including treatment ponds or lagoons designed to meet the requirements of CWA 24 
(other than cooling ponds as defined in 40 CFR 423.11(m) which also meet the 25 
criteria of this definition) are not waters of the United States. 26 

This stream definition would provide protection not only to what the layman would imagine a 27 
stream to be, but would also extend protection to wetlands and all other areas identified in (s)(3) 28 
above.  Mining through streams would be permissible under this alternative, so long as pre-29 
mining form and function can be established.  This alternative would also implement the 1983 30 
SBZ Rule (as interpreted by OSM) which would allow excess spoil fills, and allow mining 31 
activities so long as those activities will not cause or contribute to a violation of water quality 32 
standards. 33 

The definition of material damage under this alternative would presume that material damage 34 
occurs after a defined percentage of stream miles within a particular watershed are affected by 35 
mining activities.  Depending on what percentage of stream miles may be disturbed within a 36 
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watershed, surface mining methods could be reduced in regions where there are high stream 1 
populations.  The impact could also depend on whether the length of affected stream miles 2 
allowed would be cumulative or miles disturbed at the time of permit issuance.  If there has been 3 
a significant amount of mining in a particular watershed that disturbed many miles of streams, 4 
this Alternative could prevent further mining operations within that watershed. 5 

Corrective action thresholds under this alternative would be based on physical, chemical and 6 
biological criteria in each state, and would not establish those thresholds for ephemeral streams. 7 
This may be less protective to perennial and intermittent streams than the watershed and site-8 
specific thresholds proposed under Alternatives 2, 3 and 5, but would depend on the parameters 9 
set by the RAs. 10 

4.4.1.2 Land Elements 11 

It is not possible to predict what standards individual RAs may impose based on this alternative.  12 
Since AOC, surface configuration and fill requirements would be left up to the RAs, it is 13 
assumed that the impact this alternative would have on coal production and mining methods 14 
would be the same or similar to those impacts under the No Action Alternative. 15 

4.4.1.3 Other Elements 16 

The other elements described in this alternative (including revegetation, topsoil management, 17 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 18 
impact on mining methods across the regions.  These elements will likely have no positive effect 19 
above what the No Action Alternative provides.  Alternative 4 may be less protective than the 20 
No Action Alternative for the enhancement of fish and wildlife, as only threatened or endangered 21 
species would trigger enhancement requirements.  Baseline data and monitoring requirements 22 
would also be set by the RAs, but would include parameters related to chemical and biological 23 
characteristics, flow, and form and function.  Variations among regions could occur with respect 24 
to data collection frequency and chemical elements analyzed.   Mining operators will experience 25 
increased costs due to these additional requirements, but these costs are not likely to cause a 26 
change in mining method or shift in production. Estimated production impacts and associated 27 
acreages impacted yearly by mining operations at the time of full implementation of Alternative 28 
4 is therefore projected to be consistent with Table 4.4.1-1. 29 
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Table 4.4.1-1 Final Production Impacts, Alternate 4 1 

Underground Surface Total

Appalachian Basin 231 142 373

Colorado Plateau 53 33 86

Gulf Coast 0 46 46

Illinois Basin 68 33 100

Northern Rocky Mountains and 

Great Plains
3.8 565 569

Northwest 0 2 2

Other Western Interior 0.46 1 2

Total 357 821 1,178

Region
Final Production (MMton/yr)

 2 

4.4.2 Geomorphology and Topography  3 

4.4.2.1 Water Elements 4 

The Water Elements related to fills under Alternative #4 would not significantly affect 5 
topography or geomorphology in any region.  Reinstatement of the 1983 Stream Buffer Zone 6 
rule would continue to allow fill placement in streams in much the same way as currently 7 
practiced.  The only difference would be that instead of prohibiting fill placement in or within 8 
100 feet of intermittent or perennial streams unless authorized by the regulatory authority, 9 
intermittent or perennial streams would be replaced with “waters of the United States” as defined 10 
by the Clean Water Act.  Although the definition of “waters of the United States” would include 11 
perennial and intermittent streams, it would also include additional water bodies, such as 12 
wetlands, that are not included under current regulations, but would not include ephemeral 13 
streams.  While the Water Elements related to fills would apply to a broader array of water 14 
bodies, fill placement would still be permitted in these water bodies with regulatory authority 15 
approval under a slightly lesser standard than required by current regulations.  Thus, these 16 
elements would likely have a slightly negative impact or no impact on topography by continuing 17 
to allow fill placement in streams, but eliminating the requirement that the operator demonstrate 18 
that avoidance is not reasonably possible. 19 

The definition of material damage to the hydrologic balance outside the permit area is expected 20 
to reduce surface mining slightly in the Appalachian Basin, resulting in a reduction of over 21 
100,000 permitted acres in this region.  Thus, it is expected that impacts to topography and 22 
geomorphology will be reduced in proportion to the number of permitted acres affected in the 23 
Appalachian Basin.  Affected acreages are not expected to shift significantly in other regions. 24 
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4.4.2.2 Land Elements 1 

Under Alternative #4, surface configuration and fill optimization policies and any changes to 2 
AOC exceptions would be left to the regulatory authority to set based on the unique situations in 3 
each state or region.  Because fill minimization and optimization policies already exist in the 4 
states where the majority of excess spoil is produced and valley fills are constructed, it is not 5 
expected that Alternative #4 would affect topography or geomorphology in any region since 6 
these policies are expected to remain in use.  Because there are so few excess spoil disposal sites 7 
outside the Central Appalachian Basin, it seems unlikely that additional states would develop fill 8 
minimization policies that would only apply to a handful of valley fills.  Currently, a regulatory 9 
authority could develop a surface configuration policy or geomorphic reclamation policy, like 10 
New Mexico, even if excess spoil disposal was not an issue in that area.  Thus, Alternative #4 11 
would not change a regulatory authority’s ability to develop any additional policies regarding 12 
topographic and geomorphic restoration practices.  Although this regulation might encourage 13 
other states to develop such policies, it is unknown if that would occur.  Additionally, since 14 
regulatory policies do not have the force of law that regulations have, these policies could not be 15 
enforced if an operator was not in compliance.  Finally, the fill minimization requirements in 16 
Alternative 1 would apply to a much broader range of mining operations than current policies, 17 
and thus this element would not be as beneficial as Alternative 1 in respect to fill minimization. 18 

Similarly, regulatory authorities already provide for limits on variances and exceptions from 19 
AOC requirements.  For example, Kansas, due to its relatively flat topography, does not allow 20 
for any variances from AOC in its regulations.  Thus, this element would not have an effect on 21 
current practices related to AOC variances. 22 

As such, the Land Elements under Alternative #4 would not have any effect on current practices 23 
related to topography or geomorphology. 24 

4.4.3 Water Resource Areas 25 

4.4.3.1 Water Elements 26 

4.4.3.1.1 Physical Impacts 27 

4.4.3.1.1.1 Water Resource Planning 28 

Under Alternative 4, there would be a net national increase in coal production of 0.6%. 29 
Therefore, on a national scale, water availability and usage impacts may be only slightly greater 30 
than Alternative 1 (No Action).  However, water availability and usage impacts may vary by 31 
region.  Under this alternative, net coal production increases in three regions—the Northern 32 
Rocky Mountains and Great Plains (4.9%), the Illinois Basin (1.5%), and the Northwest 33 
(4.9%)—and decreases in four regions—the Appalachian Basin (−4.2%), the Colorado Plateau 34 
(−4.1%), the Gulf Region (−0.9%), and the Other Western Interior (−0.1%).  An increase in coal 35 
production may result in an increase in coal mining-related water withdrawals and usage, 36 
adversely affecting water availability. For the most part, the increases are modest and would 37 
likely have little to no impact on water availability.  Any resulting water availability impacts 38 
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would likely be highly localized and dependent on local water availability and demand.  The 1 
relatively modest decreases in coal production in some regions may result in modest beneficial 2 
impacts to water availability, in that water that would have been used for coal production could 3 
be used for other beneficial uses.  Like adverse impacts, these beneficial impacts would likely be 4 
highly localized.  Coal mining-related water withdrawals constitute less than 1% of total regional 5 
water withdrawals (USGS, 2005).  6 

Under Alternative 4, various regulatory elements, including stream definition, baseline data 7 
collection and analysis, definition of material damage to the hydrological balance, activities in or 8 
near streams, and mining through streams may have regionwide impacts on water availability 9 
and usage.  Streams would be defined using Clean Water Act (CWA) Section 404 criteria rather 10 
than SMCRA or hydrological classification criteria.  This would likely result in increased stream 11 
protection compared with in Alternative 1.  Activities in or near streams would be regulated 12 
similarly to the 1983 Stream Buffer Zone (SBZ) rule: activities in perennial or intermittent 13 
streams or on the surface of land within 100 feet of said streams would be prohibited, unless the 14 
applicable regulatory authority concludes that the SBZ incursion will not cause or contribute to a 15 
violation of water quality regulations.  This requirement may be more protective of water 16 
availability than Alternative 1, since it may minimize impacts to stream flow and therefore 17 
downstream water availability.  Mining would only be allowed through streams that are 18 
previously impaired, potentially reducing the number of streams that could be possibly affected 19 
by coal mining activities, which would likely be more protective of water availability than 20 
Alternative 1 but less so than Alternative 2.  Lastly, corrective action thresholds would be 21 
established using numerical criteria by the applicable regulatory agency. The establishment of 22 
specific numerical criteria, such as for base stream flow requirements, may have a beneficial 23 
impact on downstream water availability.  24 

On a national scale, water quality impacts, based solely on coal production, would be nearly the 25 
same as those under Alternative 1.  Water quality impacts may vary by region, depending on net 26 
coal production changes.  In regions where coal production increases, water quality may be 27 
adversely affected if the number of NPDES and SDWA violations increase proportionally.  In 28 
regions where coal production decreases, water quality may improve, should NPDES and SDWA 29 
violations decrease proportionally.  It is likely that water quality impacts related directly to coal 30 
production changes will be highly localized and dependent on local water quality and water 31 
supply resources.  32 

Regulatory elements under this alternative may affect drinking water quality.  The collection of 33 
12 months of baseline water quality data and the requirement to monitor water quality data 34 
during mining operations, along with the establishment of numerical water quality corrective 35 
action thresholds, may have a beneficial impact on water quality.  The incremental adverse 36 
impacts in impaired streams may be significant.  However, prohibiting activities in or near 37 
streams that are unimpaired will preserve existing water quality and beneficial use designations, 38 
if applicable.  In summary, this alternative is likely more protective of water quality than 39 
Alternative 1 but less so than Alternative 2.   40 
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4.4.3.1.1.2 Surface Water Hydrology 1 

Alternative 4 has only a 0.6% increase in overall coal production compared to Alternative 1 and 2 
is nearly the same as Alternative 3.  The 0.6% increase in overall coal production in Alternative 3 
4 is generated by a 1% increase in surface mining, while underground mining is basically held 4 
constant compared to Alternative 1.  The increase in surface coal mining is entirely due to a 5% 5 
increase in the Northern Rocky Mountains and Great Plains.  The Appalachian Basin, Illinois 6 
Basin, and Colorado Plateau are expected to experience decreases of approximately 10%, 5% 7 
,and 4%, respectively, compared to Alternative 1.  Thus, as in other scenarios, the acreage of 8 
surface mining affected, and presumably associated hydrologic impacts, will be decreased by 9 
shifting production to the Northern Rocky Mountains and Great Plains.  Compared to Alternative 10 
1, there will be an approximate decrease of 2,150 acre/yr in the Appalachian Basin and an 11 
approximate increase of 400 acre/yr in surface mining for the Northern Rocky Mountains and 12 
Great Plains.  Underground mining is essentially unchanged in a comparison of Alternatives 1 13 
and 4. 14 

The most significant provision in the water elements of Alternative 4 is the allowance of mining 15 
through streams if the stream, defined by the Clean Water Act, had been impaired or affected 16 
prior to mining activities.  The potential impact of this provision in the Appalachian Basin is that 17 
mining may be directed toward areas that have had some level of residential development, 18 
particularly in rural areas, due to the predominance of straight pipes for sewage treatment in such 19 
areas.  Additionally, stream impairments are highly associated with sedimentation that may be 20 
associated with timber harvesting activities, thus enabling surface mining in many areas where it 21 
would normally exist.  Watersheds without previously impaired streams would remain in a more 22 
pristine state, in that mining would be precluded.  It may be difficult to link previous stream 23 
impairment, especially associated with sediment, only to forestry operations and not to forest 24 
harvesting operations that preceded surface mining activities.  The 5% projected increase in 25 
surface mining in the Northern Rocky Mountains and Great Plains indicates the belief that 26 
streams in this region have been previously impaired, most likely by gas extraction activities. 27 

It may be difficult to meet the material damage definition of rebuttable presumption based on a 28 
percentage of stream miles that are or may be adversely affected when considering the current 29 
database of impaired streams in the Appalachian Basin.  A means to reduce material damage 30 
would be to aggressively implement a systems approach to alternative mining practices and use 31 
of BMPs to reduce potential hydrologic impacts. 32 

Stream Length Impacts 33 

The shift in surface mining from the Appalachian Basin, Illinois Basin, and Colorado Plateau to 34 
the Northern Rocky Mountains and Great Plains would be an overall reduction in length of 35 
stream affected.  A 5% increase in Northern Rocky Mountains and Great Plains surface coal 36 
production would increase affected stream length by approximately 0.8 miles annually.  Annual 37 
decreases of stream miles affected in the Appalachian Basin, Illinois Basin, and Colorado 38 
Plateau would be 2.8, 0.3, and 0.1, respectively.  These represent decreases of approximately 39 
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6.6%, 2.0%, and 3.9% for the Appalachian Basin, Illinois Basin, and Colorado Plateau, 1 
respectively, of impacted stream miles under Alternative 4, compared with Alternative 1. 2 

4.4.3.1.1.3 Groundwater Hydrology 3 

Table 4.4.3-7 presents the predicted stream impacts calculated by the production shift 4 
mathematical model described in further detail under Coal Resources and Mining consequences.  5 
Values for% public supply from groundwater and% domestic self-supplied groundwater were 6 
calculated from population data extracted from 2005 U.S. Geological Survey water-use data, 7 
http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 8 

Table 4.4.3-1 Anticipated Regional Stream Impacts for Alternative 4 9 

  Region 
Stream 
(mi/yr) 
Impacts 

% 
Change 
from Alt 

1 

% Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

4
 

Appalachian Basin 66.22 -6.58% 13.24% 16.53% 

Colorado Plateau 7.66 -3.92% 13.54% 18.51% 

Gulf Coast 5.94 -1.26% 6.45% 30.94% 

Illinois Basin 14.16 -1.98% 7.75% 14.99% 

Northern Rocky 
Mountains and 
Great Plains 

11.12 4.94% 20.69% 6.89% 

Northwest 0.04 -75.32% 0.00% 18.21% 

Other Western 
Interior 

0.9 -1.41% 1.22% 6.85% 

 10 

Under Alternative 4, acres disturbed and stream length impacts in the Appalachian Basin are 11 
predicted to be decreased by approximately 6.5%.  This reduction would result in some 12 
groundwater quality improvements and groundwater recharge reductions when compared with 13 
the No Action Alternative, similar to but less than under Alternatives 2 and 3. 14 

Within the Colorado Plateau, Alternative 4 is predicted to result in only minor changes compared 15 
with the Alternative 1.  Groundwater impacts in the Colorado Plateau region are typically 16 
localized; therefore, the minor improvements with regard to groundwater expected under this 17 
alternative would be relatively insignificant when compared with the No Action Alternative. 18 

Mining in the Gulf Coast and Illinois Basin regions under this alternative would only change 19 
very slightly when compared with the No Action Alternative; therefore, no significant changes in 20 
groundwater quality or supply would be anticipated to occur. 21 

Mining in the Northern Rocky Mountains and Great Plains region would be expected to increase 22 
by approximately 5% under this alternative when compared with the No Action Alternative.  23 
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Similar to the discussion under Alternative 2, groundwater impacts would be expected to 1 
increase under this alternative but could be considered to be relatively temporary. 2 

Under this alternative, mining production in the Northwest region is anticipated to be reduced by 3 
approximately 75%.  Thus, groundwater impacts under this alternative would be less than for the 4 
No Action Alternative; however, they are already relatively insignificant. 5 

Mining in the Other Western Interior region under this alternative would change only very 6 
slightly when compared with the No Action Alternative; therefore, no significant changes in 7 
groundwater quality or supply would be anticipated to occur. 8 

4.4.3.1.2 Chemical Impacts 9 

4.4.3.1.2.1 Surface Water Quality 10 

This section describes potential impacts to surface water quality under Alternative 4 from the 11 
water elements included in the DEIS analysis (1) Stream Definition, (2) Activities In or Near 12 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining Through 13 
Streams, and (5) Corrective Action Thresholds).  For Alternative 4, potential water quality 14 
impacts will be evaluated based on the predicted percentage change in coal production compared 15 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 4, small net national increases in 16 
surface (1%) and total (0.7%) coal production are predicted, with no change predicted for 17 
underground coal production.   On a regional scale, predicted changes to underground, surface, 18 
and total coal production also are predicted to be small (generally less than 5%).  As a result, 19 
coal mining activities in or near streams and mining through streams would be expected to be 20 
similar to current conditions under Alternative 4.  Therefore, on both a national and a regional 21 
scale, impacts to surface water quality are expected to be similar to those under Alternative 1.   22 

4.4.3.1.2.2 Groundwater Quality 23 

As for surface water, impacts to groundwater quality under Alternative 4 are likely to be similar 24 
to those occurring under Alternative 1 (No Action) because coal production under Alternative 4 25 
is predicted to be similar to current production levels. 26 

4.4.3.2 Land Elements 27 

4.4.3.2.1 Physical Impacts 28 

4.4.3.2.1.1 Surface Water Hydrology 29 

The setting of fill optimization policies based on topography and other site-specific issues may 30 
be expected to reduce hydrologic impacts of increased runoff volume and flooding potential 31 
when comparing Alternatives 1 and 4.  Such policies would decrease the number and size of fills, 32 
thereby reducing the watershed area affected.  The fill optimization policies in addition to the 33 
predicted decrease of nearly 10% in the amount of surface mining would be expected to decrease 34 
hydrologic impacts in watersheds that would have otherwise had valley fills.  Since fills are 35 
predominantly used in Kentucky and West Virginia, such fill reduction would primarily affect 36 
hydrology in these areas of the Appalachian Basin. 37 
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4.4.3.2.1.2 Fluvial Processes 1 

Stream Morphology Change 2 

Under Alternative 4, changes in fluvial processes are expected to be closely associated with 3 
changes in hydrology, erosion, and stream lengths.  Fill optimization policies would decrease the 4 
number and size of fills placed over streams, and as such, should decrease the impact on fluvial 5 
processes.  For regions that do not use valley fills, such as the Northern Rocky Mountains and 6 
Great Plains, increases in fluvial process impacts are not expected. 7 

The allowance of mining through streams, if affected prior to mining activities and if done in 8 
such as way as to improve water quality above pre-mining conditions, may benefit downstream 9 
reaches.  The compensatory mitigation required by the CWA Section 404 program will provide 10 
incentive for reducing the amount of streams affected.  Alternative 4 is expected to reduce the 11 
amount of mining in areas of high stream quality by shifting mining to areas where impaired or 12 
impacted streams are located. 13 

Erosion and Sediment Control 14 

Similar to Alternative 3, there would be an expectation of lesser quantities of erosion and need 15 
for fewer sediment ponds with the implementation of reduced fills due to fill optimization 16 
policies. 17 

4.4.3.2.2 Chemical Impacts 18 

4.4.3.2.2.1 Surface Water Quality  19 

This section describes potential impacts to surface water quality under Alternative 4 from the 20 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 21 
Exceptions).  For Alternative 4, surface water quality impacts from changes in the land elements 22 
will be evaluated based on the predicted percentage change in coal production compared with 23 
Alternative 1 (see Table 4.2.3-5).  Under Alternative 4, small net national increases in surface 24 
(1%) and total (0.7%) coal production are predicted, with no change predicted for underground 25 
coal production.  On a regional scale, changes to underground, surface, and total coal production 26 
also are predicted to be small (generally less than 5%).  Consequently, under Alternative 4, land 27 
surface reconfiguration and/or creation of fills in or near streams are expected to be similar to 28 
current levels.  Therefore, both nationally and regionally, impacts to surface water quality from 29 
land element modifications are expected to be similar to those under Alternative 1.   30 

4.4.3.2.2.2 Groundwater Quality 31 

As for surface water, impacts to groundwater quality from land element modifications under 32 
Alternative 4 are expected to be similar to those occurring under Alternative 1 (No Action) 33 
because coal production under Alternative 4 is predicted to be similar to current production 34 
levels (generally within 5%). 35 
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4.4.3.3 Other Elements 1 

4.4.3.3.1 Physical Impacts 2 

4.4.3.3.1.1 Surface Water Hydrology 3 

The adoption of the Reclaimed Desired Plant Species (RDPC) provision specified in the element 4 
on Revegetation and Topsoil Management of Alternative 4 may decrease hydrology impacts 5 
compared to Alternative 1 in that all coal regions would be required to adopt reclamation 6 
procedures to establish plants that would require microsurface changes.  Such changes may be 7 
expected to reduce surface runoff and reduce peak flow. 8 

4.4.3.3.1.2 Fluvial Processes 9 

Stream Morphology Change 10 

The effect of the adoption of the RDPC on fluvial processes will depend in part on the plant 11 
communities selected.  If grasses and legumes are selected for areas that were previously 12 
forested, increases in runoff and sedimentation over pre-mining conditions may occur.  These 13 
increases could result in streams undergoing degradation or aggradation.  If forested species are 14 
selected instead, hydrologic and sedimentologic impacts may not increase.   15 

Erosion and Sediment Control  16 

The adoption of the RDPC provision would be expected to reduce erosion rates compared to 17 
Alternative 1 due to microsurface changes and an expectation of more successful establishment 18 
of native plants.  In the Appalachian Basin, adoption of the FRA, in conjunction with an 19 
approximate reduction of nearly 10% in surface mining, would further reduce the quantity of 20 
sediment produced. 21 

4.4.3.3.2 Chemical Impacts 22 

4.4.3.3.2.1 Surface Water Quality 23 

This section describes potential impacts to surface water quality under Alternative 4 from the 24 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 25 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 26 
and Reclamation).  For Alternative 4, surface water quality impacts from changes in the other 27 
elements will be evaluated based on the predicted percentage change in coal production 28 
compared with Alternative 1 (see Table 4.2.3-5).  As noted above, coal production under 29 
Alternative 4 is predicted to be similar to current production levels (generally within 5% 30 
nationally and by region). 31 

However, modifications to the other elements considered in this DEIS are expected to have little 32 
effect on surface water quality (see Section 4.1.3.3.2.2 for rationale).  Under Alternative 4, 33 
surface water quality is expected to change little in all coal-producing regions, but this 34 
conclusion is based on an evaluation of  water elements (see Section 4.4.3.1.2) and land elements 35 
(see Section 4.4.3.2.2), not the other elements. 36 
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4.4.3.3.2.2 Groundwater Quality 1 

Groundwater quality impacts under Alternative 4 are likely to be similar to current impacts in all 2 
regions, as noted above.  However, these changes are the result of changes in water elements (see 3 
Section 4.3.3.1.2) and land elements (see Section 4.3.3.2.2), not the other elements. 4 

4.4.4 Biological Resources  5 

4.4.4.1 Water Elements 6 

For this analysis, the following assumptions were made to describe the mining practices that are 7 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 4: 8 

• Mining and mining activities could occur in all stream types. 9 

• Excess spoils could be placed in all stream types. 10 

• Ephemeral streams would not be protected. 11 

• Approximately 106 additional miles of perennial and/or intermittent streams 12 
would be affected each year by new coal mining operations (Table 4.4.5-1). 13 

• The miles of ephemeral streams that might be affected by coal mining 14 
practices under Alternative 4 are not known. 15 

Therefore, adverse impacts to aquatic communities associated with coal mining would be 16 
expected to occur in only 5% fewer miles of streams under Alternative 4 compared to the No 17 
Action Alternative.  The types of adverse impacts expected under this alternative would be 18 
similar to those described above for the No Action Alternative at some new mining sites, because 19 
mining in, near, and through streams would still be allowed under certain circumstances. 20 

The reasonable, foreseeable development scenario for coal production in the United States under 21 
Alternative 4 is for a decrease in mining activity (both surface and underground) in the 22 
Appalachian Basin, Colorado Plateau, and Gulf Region; an increase in mining (both surface and 23 
underground) in the Northern Rocky Mountains and Great Plains region; an increase in surface 24 
mining in the Northwest region (with no underground mining expected to occur); and an increase 25 
in underground mining with a concurrent decrease in surface mining in the Illinois Basin and the 26 
Other Western Interior region.  Therefore, stream impacts related to new mine development 27 
would be expected to change proportionally where new mining development occurs, with the 28 
greatest impacts expected in the Appalachian Basin region. 29 
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Table 4.4.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under Alternative 4 and the No Action 2 

Alternative 3 

Region 

Alternative 1 Alternative 4 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 30,941 66.2 

Colorado Plateau 4,219 8.0 4,054 7.7 

Gulf Coast 3,120 6.0 3,081 5.9 

Illinois Basin 7,590 14.4 7,441 14.2 

Northern Rocky Mountains and Great Plains 5,863 10.6 6,152 11.1 

Northwest 163 0.2 40 0.0 

Other Western Interior 411 0.9 405 0.9 

Total 54,488 111 52,115 106 

 4 

Under this alternative, the water quality protection goals for sites where mine-throughs are 5 
allowed would be more stringent than under the No Action Alternative.  Therefore, it is likely 6 
that problems will be identified earlier and corrective actions taken to reduce downstream 7 
impacts related to AMD and stormwater quality problems. 8 

Under this alternative, perennial and intermitted streams will receive expanded benefit from 9 
better protection of stream buffers, which will, in turn, leave increased portions of riparian zones 10 
intact.  This should result in better protection of stream water quality. 11 

Alternative 4 adopts the CWA’s definition for “waters of the U.S.,” which includes wetlands that 12 
have clear hydrologic connections to navigable waterways and tributaries.  As a result, wetlands 13 
that are jurisdictional under the CWA would be protected under SMCRA as well.  Isolated 14 
wetlands would not be afforded direct protection but would still be considered wildlife habitat 15 
under NEPA; therefore impacts to these would need to be avoided and minimized to the greatest 16 
extent practical. 17 

Under Alternative 4, surface configuration and fill optimization policies, and AOC requirements, 18 
would be left to the various regulatory authorities to set based on varying topography and other 19 
site-specific issues.  This situation would not necessarily encourage wetlands establishment in 20 
small depressional areas on the reclaimed mine site, as restoring the small topographic 21 
differences would not consistently be a requirement.  Riparian wetlands adjacent to headwater 22 
streams mainly in the eastern U.S. regions would also remain at risk from impacts from mining. 23 
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Alternative 4 would result in the adoption of the Desirable Plant Community (DPC) concept.  1 
The DPC concept would allow applicants to revegetate sites with species that are reasonable 2 
communities for the sites.  This could result in a temporal change in wetland functions on sites 3 
that contained forested wetlands prior to mining and that are revegetated with herbaceous 4 
species.  The change in wetland functions would be mitigated under Section 404 of the CWA if 5 
the on-site forested wetlands are considered waters of the United States. 6 

Fish and wildlife habitat protection and enhancement measures would apply only to affected 7 
habitats that are valuable to federally listed threatened and endangered species.  Wetlands would 8 
be enhanced only if they currently provide or have the potential to serve as habitat for threatened 9 
or endangered species. 10 

Material damage to the hydrologic balance would be defined by stream miles affected within 11 
watersheds.  The potential exists for the hydrology of some stream systems to change, and 12 
therefore to have an effect on adjacent riparian wetlands and wetlands found on floodplains.  13 
Groundwater levels nearby the mine sites could change and have an impact on wetlands locally 14 
around the mine sites. 15 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 16 
other statutory and regulatory requirements to ensure that the potential for impacts to special 17 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 18 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 19 
forth the programmatic standards and procedures designed to minimize mining-related impacts 20 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 21 
1996).  Threatened and endangered species are discussed in Chapter 3.14, including tables which 22 
describe federally listed species reported by coal region and county.  Further, Table 3.14-3 23 
describes known causes of decline of federally listed species for the 193 counties with active 24 
mines.  Proportional impacts to listed species would be based on the current distribution of 25 
species and identification of specific habitats that would be affected by new mining activities.  26 
The specific locations and rate of any impacts cannot be determined at this time.  As stated in 27 
Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level as actions 28 
encompass a large geographic scale or constitute complex programs.  Specific impacts to listed 29 
species cannot be evaluated at the specific project-level scale.  A cumulative impacts discussion 30 
is provided in Section 4.5.8.3.5 which presents potential cumulative effects in qualitative terms 31 
only.    32 

In summary, under Alternative 4, future coal mining practices would be expected to result in 33 
adverse impacts to aquatic resources at some sites.  These adverse impacts would be expected to 34 
include impairment of macroinvertebrate and fish communities both on- and off-site, degraded 35 
water quality, permanent loss of ephemeral streams, and permanent loss of perennial and 36 
intermittent stream habitats through burial. 37 
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4.4.4.2 Land Elements 1 

For this analysis, the following assumptions were made to describe the mining practices that are 2 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 4: 3 

• It is not known whether the AOC will have to be reestablished at all mining 4 
sites, because those decisions will be made on a case-by-case basis by 5 
regulatory authorities. 6 

• Approximately 52,000 new acres of land are expected to be developed for 7 
new coal mining operations each year under this alternative (Table 4.4.5-1).  8 
Essentially, there would be a 4% reduction in the amount of land that would 9 
be affected by development of new mines each year under this alternative 10 
compared to the No Action Alternative. 11 

Substantial unknowns are associated with potential impacts to terrestrial resources under this 12 
alternative because requirements related to surface configurations, fills, and AOC exceptions are 13 
not spelled out, but instead would be decided case by case.  It is possible that new mine sites 14 
developed in the future under this alternative would have fewer adverse impacts to upland 15 
resources compared to the No Action Alternative because the regulatory authorities may not 16 
allow AOC exceptions. 17 

In summary, under Alternative 4, future coal mining practices may result in major adverse 18 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 19 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 20 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 21 
permanent loss of terrestrial habitat.  These adverse impacts would be expected to occur with all 22 
mining methods and in all coal regions, but the majority of the adverse impacts are expected to 23 
occur in the Appalachian Basin. 24 

4.4.4.3 Other Elements 25 

For this analysis, the following assumptions were made to describe the practices that are most 26 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 27 
SMCRA for Alternative 4: 28 

• Topsoil does not necessarily have to be reused on-site. 29 

• Cleared forest does not necessarily have to be restored to forest. 30 

• There is no requirement that native species be used in revegetation activities. 31 

• Habitat enhancement projects do not necessarily have to occur within the 32 
same watershed. 33 

Topsoil substitute technology allows for the creation of “man-made” soil materials which in 34 
certain instances can be superior to native topsoils. When using soils substitution, the permittee 35 
must demonstrate that the substitute material is equal to or more suitable than the existing 36 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-180 

topsoil.  The soil materials that are placed back onto the mined surface would be soil materials 1 
that are best able to support the intended post mining land use. 2 

Invasive species tend to be successful in colonizing disturbed areas and can become a serious 3 
impediment to successful outcomes in reclamation and restoration projects.  The environmental 4 
monitoring requirements associated with this alternative do not extend to determining whether 5 
invasive species would adversely affect habitat quality in the reclamation areas.  Therefore, it is 6 
possible that habitat quality may be diminished by invasive species that become established 7 
during the restoration activities. 8 

Under this alternative, the mining company would select existing vegetation types around the 9 
mine site to represent the reclaimed desired plant community (RDPC).  The net effect of this 10 
provision is that site restoration would require neither reforestation nor the use of native species.  11 
This would result in reclaimed mine sites with lower-quality habitat and potentially lower 12 
diversity of native species than pre-mining conditions.  This is similar to what occurs at some 13 
sites under the No Action Alternative and would result in long-term adverse impacts to 14 
biological resources. 15 

4.4.5 Land Use; Visual Resources; Recreation 16 

Alternative 4 would result in changes to the requirements for obtaining a permit and for mining 17 
operations under SMCRA.  Most of these changes are more restrictive than Alternative 1, but not 18 
as restrictive at Alternative 2.  Alternative 4 is predicted to result in a reduction of surface mining 19 
in the Appalachian Basin, Illinois Basin, Colorado Plateau, and Gulf Coast coal resource regions.  20 
The reduction of production in these regions would be replaced with increased surface mining in 21 
the Northern Rocky Mountains and Great Plains coal resource region and with increased 22 
underground mining in the Illinois Basin coal resource regions.  Specific values for these 23 
anticipated increases and decreases are listed in Table 4.4.5-1 below.  24 

Table 4.4.5-1 Anticipated Land and Stream Impacts for Alternative 4 25 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mile/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 30,941 66.22 −6.59 

Colorado Plateau 4,054 7.66 −3.89 

Gulf Coast 3,081 5.94 −1.16 

Illinois Basin 7,441 14.16 −1.94 

Northern Rocky Mountains and 
Great Plains 

6,152 11.12 5.00 

Northwest 40 0.04 −75.00 

Other Western Interior 405 0.90 −1.10 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-181 

 1 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 2 
that would directly affect visual resources. 3 

4.4.5.1 Water Elements 4 

Alternative 4 is the least restrictive alternative considered.  Stream definition and current water 5 
quality considerations would permit mining to occur in, near, or through more streams than 6 
under the other alternatives, with the exception of the No Action Alternative.  This alternative 7 
would be expected to have more of a negative impact on dispersed recreational activities than 8 
Alternatives 2, 3, and 5.   9 

More restrictive definitions of streams and material damage, as well as limitations on activities 10 
near streams or on mining through streams, would reduce the potential for visual impacts in an 11 
area because it would reduce and limit the surface impacts along streams or other waterbodies 12 
from mining activities in all regions.  Changes to streams would be reduced but not prohibited, 13 
but may include restrictions in some wetlands and other waterbodies not traditionally 14 
characterized as streams.  Where mining activities are allowed, material damage to the 15 
hydrologic balance outside the permit area is defined by a percentage of miles that would 16 
permanently damage the watershed.  These restrictions would allow some permanent impacts to 17 
the visual quality of streams.  Changes to corrective action thresholds do not provide specific 18 
limitations that affect the visual quality of an area.  19 

4.4.5.2 Land Elements 20 

Fill optimization policies and exceptions from AOC requirements would be implemented by 21 
regulatory authorities.  Since fills mainly apply to the Appalachian Basin, the land element 22 
considerations under this alternative would primarily affect the Appalachian Basin and have very 23 
little or no effect on the other coal resource regions.  Recreational and land use impacts in the 24 
Appalachian Basin would minimally vary from those under the No Action Alternative because 25 
fills would still be permitted but would require optimization techniques.  Many states are already 26 
requiring demonstration of fill optimization in the permitting process; thus, this alternative would 27 
be expected to result in only minor changes from existing requirements. 28 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 29 
the pre-existing physical conditions, and therefore potentially affect visual quality.  Under 30 
Alternative 4, these requirements would remain under the authority of the various regulating 31 
agencies in the regions.  The existing practices and documentation for review and assessment of 32 
visual impacts would continue.  In the Appalachian Basin, Gulf Coast, and Illinois Basin regions, 33 
where visual impact assessment is not usually well documented, the continuation of the existing 34 
practices can result in visual impacts.  In the Colorado Plateau and Northern Rocky Mountains 35 
and Great Plains regions, where most of the land within the coal fields is managed by the BLM, 36 
existing visual resource assessment and mitigation are often well documented and included in 37 
environmental assessments, which prevents or minimizes visual impacts.  38 
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This alternative will also require reforestation, similar to Alternatives 2, 3, and 5.  As such, it can 1 
be expected that required reforestation of previously mined areas would have similar impacts, 2 
such as preclusion of postmining land uses such as cropland and industrial. 3 

4.4.5.3 Other Elements 4 

This alternative is less stringent on the type of revegetation required and does not require fish 5 
and wildlife enhancement unless federally listed species are affected.  These relaxed 6 
requirements would likely result in less reclaimed land being returned to forested conditions and 7 
thus might be expected to affect some forms of dispersed recreational opportunities in those 8 
regions where pre-mined lands are predominantly forest.  However, with regard to wildlife 9 
abundance and associated hunting opportunities, the largest diversity of species can be found in 10 
landscapes with the largest diversity of habitat types.  Most game species thrive in fragmented, 11 
edge-dominated habitats.  Currently, the best hunting opportunities and game species populations 12 
in the central and southern Appalachian coal fields are on reclaimed mined landscapes.  The state 13 
wildlife agencies in Kentucky and West Virginia prefer PMLUs that restore forest cover to about 14 
30% of the mined area and use non-native herbaceous plantings such as white clover, red clover, 15 
sweet clover, kobe lespedeza, and orchard grass, in conjunction with native grasses, shrubs, and 16 
trees.   17 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 18 
and reclamation, and fish and wildlife protection and enhancement do not consider or affect 19 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 20 
revegetation and topsoil management in accordance with pre-mining land use or an approved 21 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 22 
areas are not restored to forested state.  The requirements under Alternative 4 call for “reclaimed 23 
desired plant community” applications.  These requirements may change the visual quality of the 24 
site after project completion in all regions, although this change would be an improvement or 25 
acceptable replacement for postmining use.   26 

4.4.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 27 

Implementation of Alternative 4 would result in some adverse socioeconomic effects in local 28 
areas in certain coal-producing regions, though less than all other alternatives, excluding 29 
Alternative 1, the No Action Alternative.  These conditions would directly relate to loss of 30 
employment in certain regions, which would affect personal earnings, and state income taxes and 31 
other local taxes, which have not been calculated here because of a lack of consistent data across 32 
the region.  In addition, there would be a loss of tax revenue associated with severance taxes and 33 
corporate business taxes through a decline in production in certain regions.  Overall, there is an 34 
expected production increase of 0.6% over Alternative 1; however, production changes vary by 35 
region, with the Northern Rocky Mountains and Great Plains, Illinois Basin, and Northwest 36 
regions increasing production and the other regions losing production. 37 

4.4.6.1 Economics 38 
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4.4.6.1.1 Employment and Unemployment 1 

4.4.6.1.1.1 Employment Changes in Coal Mining 2 

Selecting Alternative 4 would result in a net loss in total coal mining employment of over 2,100 3 
positions nationally.  Table 4.4.7-1 lists the estimated number of positions by production type 4 
and the percentage change in employment when compared to Alternative 1.  The two coal-5 
producing regions that would not show a decline in employment positions in the surface coal 6 
mining industry are the Northern Rocky Mountains and Great Plains and the Northwest regions, 7 
which have an expected gain of 4.9% each in surface coal mining employment.  The Illinois 8 
Basin is estimated to gain enough positions through underground coal mining to offset and 9 
expand from the loss of positions in surface coal mining.  The Appalachian Basin and the 10 
Colorado Plateau would be expected to experience the greatest losses in employment in the coal 11 
mining industry, with the greatest percentage losses from the surface mining reductions 12 
associated with the proposed regulations for Alternative 4.  The Gulf Region and Other Western 13 
Interior region would also lose employment positions, though the losses would be less than 1% 14 
of the estimated employment from Alternative 1. 15 

Table 4.4.6-1. Alternative 4 Employment Positions Estimated by Production Type and 16 
Region 17 

Coal-Producing Region 

Estimated Number of 
Employment Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 38,418 20,425 58,843 (0.5) (10.3) (4.1) 

Colorado Plateau 4,610 1,978 6,588 (4.3) (3.7) (4.1) 

Gulf Coast 2,850 4,964 7,814 0.0 (0.7) (0.5) 

Illinois Basin 7,916 2,656 10,573 4.9 (4.9) 2.3 

Northern Rocky Mountains 
and Great Plains 

355 10,051 10,406 4.9 4.9 4.9 

Northwest 0 99 99 0.0 4.9 4.9 

Other Western Interior 63 320 383 4.9 (1.5) (0.5) 

 18 
4.4.6.1.1.2 Estimated Employment Changes in Remainder of Economy 19 

As described previously, the average indirect and induced employment creation in the 20 
Appalachian Basin region from one new employment position in the coal mining industry is 21 
1.46.  The worst-case scenario is the approximate additional loss of 3,705 employment positions 22 
throughout the entire Appalachian Basin, which equates to 0.01% of the total employment 23 
positions of the combined states in the basin.  In the Western states, applying the average 24 
employment multiplier of 1.40 yields a loss of approximately 290 ancillary employment 25 
positions, a 0.002% decline in employment positions.  Applying the Interior states’ average 26 
employment multiplier of 1.73 equates to a worst-case scenario of 337 lost employment positions 27 
(0.001% of employment positions). 28 
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4.4.6.1.1.3 Estimated Effects to the Number and Percentage of Unemployed 1 

In the Northern Rocky Mountains and Great Plains region, there would be an anticipated 2 
increase in employment both in underground and surface coal mining.  The increase could 3 
reduce the number of unemployed if all persons came from the active labor force in the coal-4 
producing region.  This increased number of positions could lower the unemployment rate by 5 
approximately 0.1%.  Table 4.4.7-2 lists the potential effects associated with the change in 6 
employment and the potential unemployment rate changes. 7 

Similar activity would be expected in both the Illinois Basin and the Northwest regions.  In the 8 
Illinois Basin, the increase in the number of employment positions in underground mining could 9 
compensate for the loss of positions in the surface coal mining industry.  In the Northwest, where 10 
there is not a viable underground mining industry, the increase in employment would be directly 11 
related to an increase in surface coal mining.  Employment changes in the remaining regions 12 
would produce only negligible changes to unemployment rates.  The Appalachian Basin would 13 
be expected to experience the greatest net losses of employment positions; however, that number 14 
would not substantially affect the regional unemployment rate. 15 

Table 4.4.6-2. Alternative 4 Estimated Change in Number of Unemployed and the 16 
Unemployment Rate by Region 17 

Coal-Producing Region 
Current 

Unemployment 
Rate 

Change in 
Unemployed 

Change in the 
Unemployment 

Rate 

Appalachian Basin 10.0 2,538  0.1 

Colorado Plateau 11.1 285  0.1 

Gulf Coast 9.7 37  0.0 

Illinois Basin 10.2 (234) 0.0 

Northern Rocky Mountains and 
Great Plains 

9.6 (487) (0.1) 

Northwest 20.2 (5) (0.2) 

Other Western Interior 8.9 2  0.0 

 18 

4.4.6.1.2 Earnings and Personal Income 19 

4.4.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 20 

Implementation of Alternative 4 would result in a substantial loss of earnings and personal 21 
income in local areas of some coal-producing regions.  The most substantial losses would occur 22 
in the Appalachian Basin and the Colorado Plateau, though these estimated losses would be 23 
minor in comparison with total regional personal earnings.  Table 4.4.7-3 lists the estimated 24 
change in earnings and percentage change in earnings as compared to Alternative 1, the No 25 
Action Alternative.  When compared to total regional personal earnings, the loss of earnings in 26 
the coal industry is relatively small, with the largest loss occurring in the Colorado Plateau.  An 27 
estimated increase in personal earnings would be expected in the Northern Rocky Mountains and 28 
Great Plains, the Northwest, and the Illinois Basin regions. 29 
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Table 4.4.6-3. Alternative 4 Estimated Change in Earnings from Coal Mining 1 

Coal-Producing Region 

Estimated Change in Earnings 
($1,000) 

Percentage Change from 
Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (9,883) (115,519) (125,402) (0.5) (10.3) (4.1) 0.0 

Colorado Plateau (9,914) (3,700) (13,614) (4.3) (3.7) (4.1) (0.1) 

Gulf Coast (25) (1,833) (1,858) 0.0 (0.7) (0.5) 0.0 

Illinois Basin 20,653  (7,537) 13,116  4.9 (4.9) 2.3 0.0 

Northern Rocky Mountains 
and Great Plains 

902  22,227  23,129  4.9 4.9 4.9 0.1 

Northwest 0  256  256  0.0 4.9 4.9 0.1 

Other Western Interior 180  (197) (17) 4.9 (1.5) (0.1) 0.0 

 2 
4.4.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 3 

Economy 4 

The loss of approximately $125.4 million in earnings in the Appalachian Basin could result in 5 
the additional loss of approximately $101.6 million, equivalent to 0.03% of the total regional 6 
personal earnings, yielding a combined regional loss in earnings of approximately 0.07%.  In the 7 
Western states, the net change in earnings would be an increase of approximately $9.8 million, 8 
which would result in an additional increase in earnings of approximately $6.0 million (0.01% of 9 
the total compensation in the combined regions).  In the Interior states, the net changes in 10 
earnings would be an increase of approximately $11.2 million in additional earnings, which 11 
would result in an additional increase of 0.01% of the total earnings in the combined regions. 12 

4.4.6.1.3 Poverty Levels 13 

Implementation of Alternative 4 would increase local poverty levels in some regions, if persons 14 
displaced by the loss of employment associated with reductions in the surface coal mining 15 
industry do not readily find other employment.  Table 4.4.7-4 lists, as a worst-case scenario, the 16 
potential effects from the loss of employment positions from surface mining.  This analysis 17 
assumes an average family size per region supported by each employment position lost.  It also 18 
assumes that none of the populations relocate to find jobs in other areas.  The table indicates that 19 
the areas that would experience the greatest impacts would be in the Colorado Plateau and the 20 
Appalachian Basin, though the effects would be minor.  Conversely, the poverty rate could 21 
decline in the Northern Rocky Mountains and Great Plains, the Illinois Basin, and the Northwest 22 
regions if the employment positions generated from underground mining and surface mining 23 
could employ persons, either unemployed or from the working poor, with a household income 24 
below the poverty threshold. 25 
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Table 4.4.6-4. Alternative 4 Estimated Change in Poverty Levels from Changes in 1 
Employment 2 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated 
Total 

Population 
Below 

Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point 

Change in 
Poverty 

Rate 

Appalachian Basin (2,538) 10,113 1,424,391 16.3 0.1 

Colorado Plateau (285) 1,201 108,670 18.5 0.2 

Gulf Coast (37) 156 59,764 17.1 0.0 

Illinois Basin 234  958 196,355 16.4 (0.1) 

Northern Rocky Mountains and 
Great Plains 

487  1,869 88,251 12.3 (0.3) 

Northwest 5  19 1,255 22.4 (0.3) 

Other Western Interior (2) 8 58,445 16.3 0.0 

 3 

4.4.6.1.4 Income and Severance Taxes 4 

Implementation of Alternative 4 would result in either small increases or reductions of tax 5 
revenues by coal region directly associated with coal mining.  In comparison with Alternative 1, 6 
the No Action Alternative, the impact on most coal regions would range between a 5% revenue 7 
loss and 6.5% revenue gain. 8 

The estimated impacts of Alternative 4 implementation on the AML fund by region are shown in 9 
Table 4.4.7-5.  This analysis shows that there would be modest increases of nearly 5% in the 10 
Northern Rocky Mountains and Great Plains and Northwest regions.  The Appalachian and 11 
Colorado Plateau regions would experience revenue reductions of 6.5% and 4%, respectively, 12 
and all other regions would have reductions of less than 1%.  Nationwide, the level of 13 
contributions to the AML fund would remain essentially even in comparison with the No Action 14 
Alternative. 15 

Table 4.4.6-5. Alternative 4 Estimated Change in AML Funds Collected 16 

Coal-Producing Region 

Estimated Change in Abandoned 
Mine Lands Fees Collected 

($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (149) (4,843) (4,993) (0.5) (10.3) (6.5) 
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Colorado Plateau (325) (404) (730) (4.3) (3.7) (4.0) 

Gulf Coast (0) (125) (125) 0.0 (0.7) (0.7) 

Illinois Basin 428  (526) (98) 4.9 (4.9) (0.5) 

Northern Rocky Mountains and 
Great Plains 

24  8,319  8,344  4.9 4.9 4.9 

Northwest 0  23  23  0.0 4.9 4.9 

Other Western Interior 3  (7) (4) 4.9 (1.5) (0.8) 

  1 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 2 
Table 4.4.7-6.  Severance tax revenues would increase nearly 5% in the Northern Rocky 3 
Mountains and Great Plains region.  All other regions would experience reduced severance tax 4 
revenues, at rates ranging from 4.5% in the Appalachian Basin to 0.1% in the Other Western 5 
Interior. 6 

Table 4.4.6-6. Alternative 4 Estimated Change in State Severance Taxes 7 

Coal-Producing Region 

Estimated Change in State 
Severance Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (309) (4,328) (4,637) (0.5) (10.3) (4.5) 

Colorado Plateau (549) (298) (847) (4.3) (3.7) (4.1) 

Gulf Coast (0) (16) (16) 0.0 (0.7) (0.6) 

Illinois Basin 185  (835) (650) 4.9 (4.9) (3.1) 

Northern Rocky Mountains and 
Great Plains 

70  23,649  23,719  4.9 4.9 4.9 

Northwest Not Applicable 

Other Western Interior 6  (6) (0) 4.9 (1.5) (0.1) 

 8 

The estimated changes in state income taxes attributable to coal industry employment in each 9 
region are shown in Table 4.4.7-7.  Income tax revenues from coal mining nationwide would 10 
remain essentially even, with increases in the Northern Rocky Mountains and Great Plains and 11 
Illinois Basin regions of 4.9% and 2.3%, respectively.  Other regions would experience income 12 
tax revenue reductions ranging from 4.1% in the Appalachian Basin and Colorado Plateau to less 13 
than 1% in the Gulf Region and Other Western Interior. 14 

Table 4.4.6-7. Alternative 4 Estimated Change in State Income Taxes 15 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (313) (3,657) (3,970) (0.5) (10.3) (4.1) 

Colorado Plateau (374) (140) (514) (4.3) (3.7) (4.1) 

Gulf Coast (1) (43) (43) 0.0 (0.7) (0.5) 

Illinois Basin 673  (245) 427  4.9 (4.9) 2.3 
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Northern Rocky Mountains 
and Great Plains 

20  481  501  4.9 4.9 4.9 

Northwest Not Applicable 

Other Western Interior 7  (7) (0) 4.9 (1.5) (0.1) 

 1 
Under Alternative 4, royalties would decline in all regions except the Northern Rocky Mountains 2 
and Great Plains compared to Alternative 1.  Table 4.4.7-8 lists the estimated royalties, 3 
distributions, and change from Alternative 1.  Tribes in New Mexico and Arizona would be 4 
expected to lose approximately $2.9 million in coal royalties, while tribes in Montana would 5 
receive an additional $0.6 million in coal royalties.   6 

Table 4.4.6-8. Alternative 4 Coal Royalties for FY 2008 by State and Estimated State 7 
Disbursement 8 

State 

Alternative 4 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  2,333  1,166  0  (116) (58) 

Colorado Plateau 
Colorado  0  72,030  36,015  0  (3,104) (1,552) 

New 
Mexico  41,505  15,144  7,572  (1,664) (607) (304) 

Arizona  32,558  0  0  (1,266) 0  0  

Utah  0  33,473  16,736  0  (1,512) (756) 

Gulf Coast 
Alabama  0  945  472  0  (470) (235) 

Northern Rocky Mountain/Great Plains 
Wyoming  0  630,455  315,227  0  29,480  14,740  

Montana  11,836  46,469  23,234  553  2,173  1,086  

Other Western Interior 
Oklahoma  0  4,734  2,367  0  (7) (3) 

Source:  Calculated from ONRR, 2010. 9 

4.4.6.2 Demographics 10 

4.4.6.2.1 Populations Changes 11 

As shown in Table 4.4.7-1 the net number of persons potentially affected by implementation of 12 
Alternative 4 includes the dependents of those employed in the coal mining industry.  The 13 
estimates of net populations adversely affected range from over 10,000 persons in the 14 
Appalachian Basin to as few as 8 persons in the Other Western Interior.  For Alternative 4, no 15 
regions would have more than 0.1% of the population adversely affected, based on total 16 
population counts from the 2000 Decennial Census. 17 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-189 

4.4.6.2.2 Minority Population Effects 1 

Alternative 4 would not be expected to create adverse effects for minority populations in any of 2 
the regions because of the minor loss of employment positions overall.  Regions with high 3 
minority populations, such as the Northwest region, would be expected to realize a slight 4 
increase in employment from this alternative. 5 

4.4.6.3 Environmental Justice 6 

Similar to Alternative 2, selecting Alternative 4 would not be expected to result in 7 
disproportionate impacts to minority or low-income communities, because all communities 8 
would be provided equal access to the decision-making processes involved with the proposed 9 
rulemaking. 10 

4.4.6.4 Utilities and Infrastructure 11 

Under Alternative 4, the net tonnage of coal produced in the United States would be nearly 12 
identical to current levels; however, production shifts would be expected to affect utilities. 13 

4.4.6.4.1 Utilities 14 

Because overall production is estimated to remain at nearly the same level as Alternative 1, it is 15 
assumed that Alternative 4 would not affect the net demand for water and wastewater treatment 16 
nationwide.  Because certain areas of the country would produce more coal and other areas 17 
would produce less, effects of Alternative 4 on utilities are discussed by basin below. 18 

Appalachian Basin 19 

Alternative 4 would reduce the amount of coal produced in the Appalachian Basin by 20 
approximately 4% and would reduce the need for water and wastewater treatment capacity in the 21 
majority of counties and states in this region.  Treatment capacity would be reduced directly 22 
because of less water and wastewater treatment demand from closing surface mines, or indirectly 23 
because of lower residential demand from out-of-work people leaving the area.  Production 24 
tonnages in all states in this basin would decrease slightly.  Most affected would be the states of 25 
Tennessee and Pennsylvania, where the tonnage produced from surface mining would decrease 26 
by 35% and 17%, respectively.  In other states in this basin, the tonnage produced by surface 27 
mining would decrease by between 2% and 10%. 28 

Colorado Plateau 29 

Alternative 4 would reduce the amount of coal produced in the Colorado Plateau by 30 
approximately 3% and would directly or indirectly reduce the need for water and wastewater 31 
treatment capacity in Utah. Overall, production tonnages in Colorado, New Mexico, and Arizona 32 
would stay at current levels, though Colorado and New Mexico would have decreases in the 33 
tonnages produced at surface mines and increases in tonnages produced at underground mines.  34 
In general, increased treatment capacity would not be expected in this basin. 35 
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Gulf Coast 1 

Alternative 4 would increase the amount of coal produced in the Gulf Coast by approximately 2 
2% and would directly or indirectly increase the need for water and wastewater treatment 3 
capacity in the majority of counties and states in this region.  Most affected would be 4 
Mississippi, where production tonnages produced by surface mines would increase by 5 
approximately 5%.  Mississippi has only marginal remaining capacity for water and wastewater 6 
treatment, so effects would require evaluation at a local level. 7 

Illinois Basin 8 

Alternative 4 would increase the amount of coal produced in the Illinois Basin by approximately 9 
3% and would directly or indirectly increase the need for water and wastewater treatment 10 
capacity in the majority of counties and states in this region.  Most affected would be Indiana, 11 
where underground production tonnages would increase by approximately 14%, while surface 12 
tonnages would decrease by approximately 9%.  Indiana generally has ample water and 13 
wastewater capacities in coal-producing counties. 14 

Northern Rocky Mountains and Great Plains 15 

Alternative 4 would increase the amount of coal produced in the Northern Rocky Mountains and 16 
Great Plains by surface and underground methods by approximately 3% overall, increasing 17 
underground production by 77% and surface production by 2%. This alternative would also 18 
directly or indirectly increase the need for water and wastewater treatment capacity in Wyoming 19 
and Montana.  Demand in North Dakota would stay at approximately the same level.  Wyoming 20 
and Montana generally have ample water and wastewater capacities in coal-producing counties. 21 

Northwest Basin 22 

As shown on Table 3.17-15 in Section 3.17, the coal-producing county in Alaska has excess 23 
capacity for water treatment; however, wastewater treatment capacity is not known.  Alternative 24 
4 would increase the amount of coal produced in the Northwest by approximately 2% and would 25 
directly or indirectly increase the need for water and wastewater treatment capacity.  More 26 
detailed estimates of increased treatment capacity requirements would be needed to determine 27 
whether treatment capacity is sufficient to accommodate the increased production associated 28 
with Alternative 4. 29 

Other Western Interior  30 

As shown on Table 3.17-21 in Section 3.17, each state in the Other Western Interior currently 31 
has excess capacity for water and wastewater treatment.  However, counties in individual states 32 
are at capacity, or demand exceeds capacity for water treatment.  Alternative 4 would keep 33 
production tonnages in the four states in this basin relatively unchanged and would not likely 34 
affect water or wastewater treatment capacity. 35 
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4.4.6.4.2 Transportation Infrastructure 1 

Under Alternative 4, current modes of transportation would be affected by regional shifts in 2 
production.  Impacts to each primary mode of coal transportation (rail, barge, and road) are 3 
presented below by basin.  Implementation of Alternative 4 would result in shifts in the methods 4 
of transportation; rail transportation would likely increase cumulatively by 1%, while barge and 5 
road transportation would decrease cumulatively across all basins by 2% and 0.5%, respectively, 6 
on the national level.  Localized effects would be expected in states where production changes 7 
are greater. 8 

4.4.6.4.2.1 Rail 9 

Appalachian Basin 10 

Alternative 4 would directly reduce the demand for rail transportation in the majority of counties 11 
and states in this region.  Mines in the eight states in the Appalachian Basin shipped 12 
approximately 23% of the total short tons of coal shipped by rail nationwide in 2008 (EIA, 13 
2010).  Reducing coal production from the Appalachian Basin by 4% would result in a net 14 
decrease of 1% of all U.S. rail shipments of coal.  Affected rail lines would include CSX and 15 
Norfolk Southern. 16 

The effects of decreased demand for rail transportation would not necessarily correspond to a 17 
reduced need for capital improvement projects discussed in Section 3.17.   These projects will be 18 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 19 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 20 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 21 
potentially increasing the cost of rail shipping in this basin. 22 

Colorado Plateau  23 

Alternative 4 would directly reduce the demand for rail transportation in the majority of counties 24 
and states in this region.  Mines in the four states in the Colorado Plateau shipped approximately 25 
8% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  In this basin, 26 
rail is the predominant mode of coal transport; nearly twice as much coal is shipped by rail than 27 
by all other modes of transport.  Reducing coal production from the Colorado Plateau Basin by 28 
3% would result in a net decrease of 0.25% of all U.S. rail shipments of coal.  Affected rail lines 29 
would include BNSF and Union Pacific. 30 

The effects of decreased demand for rail transportation would not necessarily correspond to a 31 
reduced need for capital improvement projects discussed in Section 3.17.   These projects will be 32 
required to keep rail corridors bisecting New Mexico and Arizona, and in northeastern Colorado 33 
and southwestern Utah, operating at LOS A, B, and C.  Improvement projects may still be 34 
required, but the costs of improvements may be spread across fewer rail shipments, potentially 35 
increasing the cost of rail shipping in this basin. 36 
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Gulf Coast 1 

Alternative 4 would directly increase the need for rail transportation of coal only in Texas.  Rail 2 
is not used to ship coal produced in Louisiana or Mississippi.  Mines in the Gulf Coast shipped 3 
approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  4 
Increasing coal production from Texas by 2.5% would not result in a measurable increase in all 5 
U.S. rail shipments of coal.  Rail lines affected by implementation of Alternative 4 would include 6 
BNSF and Union Pacific. 7 

Capital improvements will be required to keep most of the rail lines in all three states in this 8 
basin operating at LOS categories A, B, or C and to meet the additional rail demand of 9 
Alternative 4. 10 

Illinois Basin 11 

Alternative 4 would directly increase the need for rail transportation in Indiana, Illinois, and 12 
western Kentucky.  Mines in these three states shipped approximately 6% of the total short tons 13 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the 14 
basin by 3% would increase the Illinois Basin’s share of the total U.S. coal tonnage shipped by 15 
rail by approximately 0.2%.  Affected rail lines in this basin would include the four major rail 16 
lines (CSX, Norfolk Southern, BNSF, and Union Pacific). 17 

The effects of increased demand for rail transportation would likely correspond to an increased 18 
need for capital improvement projects discussed in Section 3.17.   These projects will be required 19 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 20 
A, B, or C, especially at notable river crossings where LOS categories are already at capacity, 21 
and in northeastern Illinois where the LOS exceeds capacity. 22 

Northern Rocky Mountains and Great Plains 23 

Alternative 4 would directly increase the need for rail transportation in Wyoming and Montana.  24 
Demand in North Dakota would stay at approximately the same level.  Mines in the four states in 25 
the Northern Rocky Mountains and Great Plains shipped approximately 63% of the total tonnage 26 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the 27 
basin by 3% would increase the basin’s share of the total U.S. coal tonnage shipped by rail by 28 
2%, to over 65%.  Affected rail lines in this basin would include BNSF and Union Pacific. 29 

The effects of increased demand for rail transportation would likely correspond to an increased 30 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 31 
to keep railroads throughout all four states in this basin operating at LOS categories A, B, or C. 32 

Northwest Basin 33 

Alternative 4 would directly increase demand for rail transportation in Yukon-Koyukuk County, 34 
Alaska.  Mines in this county shipped less than 0.1% of the total short tons of coal shipped by 35 
rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the Northwest by 2% 36 
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would not significantly increase the demand for rail transportation of coal in Alaska or the 1 
United States.  The rail line affected by implementation of Alternative 4 would be the Alaska 2 
Railroad Corporation. 3 

Other Western Interior  4 

Alternative 4 would keep production tonnages in the three states in this basin relatively 5 
unchanged and would not likely affect rail capacity. 6 

4.4.6.4.2.2 Barge 7 

Appalachian Basin 8 

Alternative 4 would directly reduce the demand for barge transportation in the majority of 9 
counties and states in this region.  Mines in the eight states in the Appalachian Basin shipped 10 
approximately 66% of the total short tons of coal shipped by river nationwide in 2008, making 11 
the Appalachian Basin the predominant user of river transportation (EIA, 2010).  Reducing coal 12 
production from the Appalachian Basin by 4% would result in a net decrease of 2.5% in all U.S. 13 
rail shipments of coal (to approximately 63.5%). 14 

A 4% decrease in demand for barge transportation of coal from this basin would have a relatively 15 
small impact on the barge industry, river loading facilities, and the need for maintaining locks 16 
and dams along waterways at the national level, although more significant localized economic 17 
impacts could be realized in the basin. 18 

Colorado Plateau Basin 19 

Coal production in Colorado would stay at current levels under Alternative 4, as would demand 20 
for barge transportation.  Alternative 4 would decrease coal production in Utah by an estimated 21 
10% and directly reduce the demand for barge transportation in Utah.  Utah currently ships only 22 
3,000 short tons of coal by river (EIA, 2010); a 10% decrease would only amount to 300 short 23 
tons.  Therefore, reduced production in the Colorado Plateau would be expected to have a 24 
minimal impact on the barge industry, river loading facilities, and the need for maintaining locks 25 
and dams along waterways at the national level. 26 

Gulf Coast 27 

Mines in the five states in the Gulf Coast Basin did not record shipments of coal by river in 2008 28 
(EIA, 2010).  Under Alternative 4, reductions in production would not affect barge transit in this 29 
basin or on national level. 30 

Illinois Basin 31 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 32 
of coal shipped by river nationwide in 2008 (EIA, 2010), making it second only to the 33 
Appalachian Basin in terms of barge use.  Barge is the predominant mode of coal hauling from 34 
Illinois.  Under Alternative 4, tonnage of coal production would be most affected in Illinois, 35 
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where current production would increase by over 6%.  Increasing coal production from Illinois 1 
by 6% would increase the Illinois Basin’s share of the total U.S. coal tonnage shipped by 2 
approximately 0.33%. This production increase would be expected to have a minimal impact on 3 
the barge industry, river loading facilities, and the need for maintaining locks and dams along 4 
waterways at local and national level. 5 

Northern Rocky Mountains and Great Plains 6 

Mines in the three states in the Northern Rocky Mountains and Great Plains shipped only a 7 
nominal amount (<1%) of the total tonnage of coal shipped by barge nationwide in 2008 (EIA, 8 
2010).  Alternative 4 would directly increase the demand for barge transportation in Montana.  9 
Increasing coal production from Montana under Alternative 4 would not be expected to increase 10 
the basin’s share of the total U.S. coal tonnage.  This production increase would be expected to 11 
have a minimal impact on the barge industry, river loading facilities, and the need for 12 
maintaining locks and dams along waterways at the local or national level. 13 

Northwest 14 

Under Alternative 4, increases in production in the Northwest would not affect barge transit on a 15 
basin or national level. 16 

Other Western Interior 17 

Implementation of Alternative 4 would not affect barge transit in the Other Western Interior. 18 

4.4.6.4.2.3 Road 19 

Appalachian Basin 20 

Alternative 4 would directly reduce the demand for truck transportation in the majority of 21 
counties and states in this region.  Mines in the eight states in the basin shipped approximately 22 
43% of the total short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Reducing 23 
coal production from the Appalachian Basin by 4% would correspond to a reduction of nearly 24 
2% of all U.S. truck shipments of coal. 25 

A 2% reduction in all U.S. truck shipments of coal would be expected to have a small impact on 26 
the truck industry, tariffs paid to state highway systems by coal trucks, and the need for 27 
maintaining roadways on the national level, although more significant economic impacts could 28 
be realized at the local level. 29 

Colorado Plateau 30 

Alternative 4 would reduce the demand for truck transportation in Utah.  Production tonnages in 31 
Colorado, New Mexico, and Arizona would remain at current levels, while production tonnages 32 
would be reduced by nearly 10% in Utah.  Mines in the four states in the Colorado Plateau Basin 33 
shipped approximately 14% of the total short tons of coal shipped by truck nationwide in 2008 34 
(EIA, 2010), with Utah representing approximately 27% of that amount.  Reducing coal 35 
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production in Utah by 10% would result in a net decrease of 0.1% of all U.S. truck shipments of 1 
coal. 2 

A decrease of only 0.1 percentage points of U.S. truck shipments of coal would be expected to 3 
have a localized impact on the truck industry, tariffs paid to state highway systems by coal 4 
trucks, and the need for maintaining roadways. 5 

Gulf Coast 6 

Alternative 4 would increase the need for truck transportation of coal in all five states in the Gulf 7 
Coast.  Mines in the Gulf Coast shipped approximately 20% of the total short tons of coal 8 
shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport is the primary mode of 9 
transportation used for coal shipments in Mississippi and Texas, whereas Louisiana relies on 10 
truck transit for about 15% of its coal output.  Increasing coal production from this region by 3% 11 
would correspond to a net increase of 0.6% of all U.S. truck shipments of coal.  Such an increase 12 
would be expected to have a localized impact on the truck industry, tariffs paid to state highway 13 
systems by coal trucks, and the need for maintaining roadways. 14 

Illinois Basin 15 

Alternative 4 would increase the need for truck transportation in Indiana, Illinois, and western 16 
Kentucky.  Mines in the three states in the Illinois Basin shipped approximately 48% of the total 17 
short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport is the 18 
predominant mode of coal hauling from western Kentucky.  Increasing coal production from the 19 
basin under Alternative 4 would increase the Illinois Basin’s share of the total U.S. coal tonnage 20 
shipped by truck by 1.5%, to nearly 50%.  Such an increase would be expected to have a 21 
localized impact on the trucking industry, tariffs paid to state highway systems by coal trucks, 22 
and the need for maintaining roadways. 23 

Northern Rocky Mountains and Great Plains 24 

Alternative 4 would increase the demand for truck transportation in Montana.  Demand in North 25 
Dakota would stay at approximately the same level.  Wyoming relies almost exclusively on truck 26 
transit of coal.  Mines in the three states in the basin shipped approximately 8% of the total short 27 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Increasing coal production from 28 
the basin under Alternative 4 would not significantly increase the basin’s share of the total U.S. 29 
coal tonnage shipped by truck.  Such an increase would be expected to have a localized impact in 30 
Montana on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 31 
need for maintaining roadways. 32 

Northwest 33 

Alternative 4 would increase demand for truck transportation in Alaska.  Mines in the Northwest 34 
shipped 283,000 short tons of coal by truck in 2008.  This represents approximately 0.16% of the 35 
total short tons of coal shipped by truck nationwide in 2008 (EIA, 2008).  Based on the small 36 
amount of coal shipped by truck in this region (less than 0.2%), a 2% increase would not be 37 
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expected to significantly affect truck transportation of coal on a national level (EIA, 2008). 1 
However, a localized impact in Alaska would be expected on the trucking industry, tariffs paid to 2 
state highway systems by coal trucks, and the need for maintaining roadways. 3 

Other Western Interior  4 

Alternative 4 would keep production tonnages in the four states in this basin relatively 5 
unchanged and would not be expected to affect demand for truck transportation on a basin or 6 
national level. 7 

4.4.7 Occupational and Public Health and Safety 8 

4.4.7.1 Safety Impacts 9 

Occupational Safety 10 

Estimated production for underground mining for Alternative 4 is approximately the same as for 11 
Alternative 1.  Fatalities (Figure 4.4.8-1) would be expected to be about the same as in 12 
Alternative 1.  Projected changes in surface mining production would result in an estimated 13 
decrease in non-fatal days lost injuries (Figure 4.4.8-2) associated with surface mining. The 14 
greatest reduction is projected for the Appalachian Basin due to reduced surface mining. 15 
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Figure 4.4.7-1. Projected Average Number of Fatalities per Year – Alternative 4 vs. 1 
Alternative 1 2 

 3 
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Figure 4.4.7-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 1 
Alternative 4 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 4 would likely have negligible effects on public safety incidents 5 
nationwide based on the projected production shifts.  Blasting activities in the Appalachian Basin 6 
would be expected to decrease, which may have an overall beneficial effect.  Blasting would 7 
likely increase the most in the Northern Rocky Mountains and Great Plains; however, based on a 8 
lower population density in this part of the country, negligible effects would be expected. 9 

4.4.7.2 Health Impacts 10 

Occupational Health 11 

Figure 4.4.8-3shows that projected production shifts under Alternative 4 would result in 12 
negligible impacts to all health areas reviewed for underground and surface mining relative to 13 
Alternative 1.  Figure 4.4.8-4 shows that projected production shifts under Alternative 4 would 14 
also result in overall negligible impacts to dust lung diseases for underground and surface mining 15 
relative to Alternative 1. 16 
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Figure 4.4.7-3. Projected Average Number of Illnesses per Year – Alternative 4 vs. 1 
Alternative 1 2 

 3 

Figure 4.4.7-4shows projected lung disease occurrence by coal basin, and Figure 4.4.8-5 shows 4 
projected repeated trauma occurrence by coal basin.  Implementation of Alternative 4 would 5 
likely have a negligible effect in occurrences of lung disease and repeated trauma occurrences in 6 
coal regions compared to Alternative 1. 7 
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Figure 4.4.7-4. Dust Disease of the Lung – Alternative 4 vs. Alternative 1 1 

 2 
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Figure 4.4.7-5. Disorders Associated with Repeated Trauma – Alternative 4 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 4 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  There may a negligible decrease in 5 
occurrences in the Appalachian Basin and a negligible increase in occurrences in the Northern 6 
Rock Mountains and Great Plains based on overall projected coal production shifts. 7 

4.5 ALTERNATIVE 5 (PREFERRED ALTERNATIVE) 8 

4.5.1 Coal Resources and Mining  9 

Alternative 5 is less restrictive on coal mining operations than Alternatives 2 and 3, yet offers 10 
more environmental protection than Alternative 4.  Alternative 5 sets forth water quality 11 
parameters, surface configuration and AOC requirements rather than leaving those parameters 12 
for individual RAs to establish. In addition, Alternative 5 would not allow material damage to 13 
the hydrologic balance (the definition would be based on adverse impact on quality or quantity 14 
that would preclude the designated use of that waterbody) at any time during the operation, and 15 
mitigation or remediation would not be allowed if the potential for material damage was 16 
demonstrated in the permit application.   17 
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4.5.1.1 Water Elements 1 

Material damage under this alternative would be defined as a measurable adverse impact on 2 
water quality and quantity resulting in degraded physical or biological conditions that would 3 
preclude the designated use or reasonably foreseeable use of that waterbody.  Impacts from 4 
underground mining, such as subsidence, would not be allowed to cause material damage at any 5 
time during the operation, and if material damage is a reasonably foreseeable consequence due to 6 
mining operations, a permit might not be issued by the RA.  This could curtail surface mining 7 
methods that use excess spoil disposal fills and underground mining methods that cause 8 
subsidence.  Fill areas, by their very nature, would alter any designated use of the stream 9 
segment that is covered by the fill footprint.  Subsidence caused by underground longwall 10 
mining or room-and-pillar retreat mining could dewater a stream segment, which would also 11 
alter the designated pre-mining use of that stream.  Therefore it is predicted that surface mining 12 
practices using fill areas and longwall operations could be negatively impacted in those regions 13 
that contain high populations of intermittent and perennial streams. 14 

Mining activities would be restricted within 100 feet of intermittent and perennial streams under 15 
Alternative 5, but excess spoil disposal fills would be allowed under certain circumstances.  If 16 
the applicant can demonstrate that the mining activity would not preclude any pre-mining or 17 
designated use of the affected stream segment, then those activities may be allowed.  In addition, 18 
the applicant would have to show that stream form and function could be restored, and that the 19 
operations would not have more than a de minimis effect on the ecological function of the stream 20 
after reclamation, and would not cause material damage or contribute to a violation of water 21 
quality standards.  Again, this alternative relies on the applicant’s ability to restore form and 22 
function to a stream segment, which may or may not be possible depending on the specific 23 
stream conditions and mining method utilized.  For example, if it is predicted that a longwall 24 
operation under a stream would cause that stream to experience a decrease in elevation, it would 25 
be reasonable to assume that returning the stream to pre-mining elevation would be difficult if 26 
not impossible.  Therefore, the RA would not issue a permit for the longwall operation.  It is 27 
anticipated that those regions with high perennial and intermittent stream frequencies, such as the 28 
Illinois Basin and Appalachian Basin, would experience a decrease in surface area, mountaintop 29 
removal and longwall method operations.  Regions with low stream frequency values or 30 
extremely deep coal seams that would avoid subsidence, such as the Northern Rocky Mountains 31 
and the Great Plains and the Colorado Plateau respectively, would remain relatively unaffected 32 
by the water elements of this alternative, except for longwall mines in areas of relatively shallow 33 
overburden.   34 

As under Alternative 3, corrective action thresholds under Alternative 5 would attempt to 35 
identify trends in water quality and quantity through quarterly sampling prior to material damage 36 
occurring.  Upon reaching the corrective action threshold, the operator would be required to 37 
develop a corrective action plan to prevent material damage.  This could have a positive impact 38 
on the environment by identifying potential problems beforehand, rather than trying to correct 39 
them after-the-fact.  Operators may also benefit by knowing what impacts are occurring during 40 
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the operation that may eventually lead to material damage and by avoiding the significant costs 1 
involved with remediating that damage.      2 

4.5.1.2 Land Elements 3 

Alternative 5 land elements emphasize on fill minimization and restoration of pre-mining 4 
topography.  Alternative 5 would allow excess spoil disposal within streams under specific 5 
circumstances.  The requirements that would allow placement of spoil in streams are identical to 6 
those outlined in Alternative 3, thus similar land element impacts can be expected. 7 

To make up for caloric (BTU) values lost in the Appalachian Basin and the Gulf Coast under this 8 
alternative, it is possible that surface mining in the Northern Rocky Mountains and Great Plains 9 
will experience increases in surface mining production, primarily using the area method.  10 
Contour mining operations in the steep slope areas may also experience a decrease under 11 
Alternative 5, unless the applicant can safely backfill the highwall to approximate pre-mining 12 
slope, aspect and elevation.  Mountaintop removal mining would likely be curtailed under this 13 
alternative due to stream frequencies where MTR operations occur, and the fact that upper 14 
stream reaches would be completely eliminated, leaving the operator unable to restore form and 15 
function.  16 

Surface mining may also decrease in those regions where AOC restoration is an issue due to 17 
increased costs associated with the various surface configuration and fill requirements under 18 
Alternative 3.  Implementation of the construction techniques and landforming requirements 19 
under this alternative carry increased mining costs.  Operators may find it uneconomical to 20 
conduct surface operations in some regions when coal can be mined cheaper, at a higher profit 21 
margin, and with less risk in regions where these surface configuration requirements are less of 22 
an issue.  23 

4.5.1.3 Other Elements 24 

The other elements described in this alternative (including revegetation, topsoil management, 25 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 26 
impact on mining methods across the regions.  These elements will likely enhance the 27 
environment compared to the No Action Alternative, as native species would be reestablished, 28 
topsoil material would be composed and placed in accordance with a detailed site plan, and fish 29 
and wildlife habitat would be enhanced inside and outside the permit area.  Additional baseline 30 
data and monitoring requirements would provide environmental protection by identifying high 31 
value resources and ensuring those resources are protected throughout the life of the operation 32 
through reclamation.   Enhanced monitoring requirements would also alert operators and RAs to 33 
material damage potential before it occurs.  Mining operators will experience increased costs due 34 
to these additional requirements, but these costs are not likely to cause a change in mining 35 
method or a shift in production. Estimated production impacts and associated acreages impacted 36 
yearly by mining operations at the time of full implementation of Alternative 5 is therefore 37 
projected to be consistent with Table 4.5.1-1. 38 
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Table 4.5.1-1 Final Production Impacts, Alternative 5 1 

Underground Surface Total

Appalachian Basin 232 109 341

Colorado Plateau 55 33 88

Gulf Coast 0 35 35

Illinois Basin 74 27 101

Northern Rocky Mountains and 

Great Plains
4.2 619 623

Northwest 0 1 1

Other Western Interior 0 0 0

Total 366 824 1,190

Region
Final Production (MMton/yr)

 2 

4.5.2 Geomorphology and Topography  3 

4.5.2.1 Water Elements 4 

The Water Elements under Alternative 5 are expected to cause a decrease in surface production 5 
by about one third in the Appalachian Basin and to a lesser extent in all other regions other than 6 
the Northern Rocky Mountains and Great Plains.  Surface production is expected to increase by 7 
about 15 percent in that region to account for losses in surface production throughout the rest of 8 
the nation.  While underground production is expected to remain approximately the same in the 9 
Appalachian Basin, the Gulf Region, and the Colorado Plateau, it is expected to increase slightly 10 
in the Northern Rocky Mountains and Great Plains and the Illinois Basin.  As a result, acreages 11 
impacted by mining will increase and decrease according to the projected shifts in production in 12 
each region and topographic impacts based on the act of mining in those regions will be 13 
impacted accordingly. 14 

4.5.2.2 Land Elements 15 

The Land Elements under Alternative 5 would have approximately the same effects as under 16 
Alternative 3.  The Surface Configuration and Fills element provides for the same requirements 17 
as Alternative 3.  Although it also requires states to develop fill optimization policies, it is 18 
assumed that these policies would be consistent with the fill minimization requirements 19 
contained within Alternative 5’s regulatory scheme and thus would not cause any additional 20 
impacts.  21 

While Alternative 5 would develop additional requirements related to AOC exceptions, these 22 
requirements would be designed to protect streams, aquatic ecology, and biologic communities 23 
and thus would not likely impact topography unless these requirements would result in the denial 24 
of an AOC variance that would have been granted under current regulations.  In that case, a site 25 
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that would not have been required to meet AOC under current regulations, would, if it could not 1 
obtain an AOC variance under more strict Alternative 5 requirements, reclaim the land using 2 
more environmentally beneficial practices such as fill minimization and landforming. 3 

4.5.3 Water Resource Areas 4 

4.5.3.1 Water Elements 5 

4.5.3.1.1 Physical Impacts 6 

4.5.3.1.1.1 Water Resource Planning 7 

Under Alternative 5, there would be a net national coal production increase of 1.7%.  On a 8 
national scale, this may result in a modest increase in water withdrawals and usage related to 9 
coal production, potentially adversely affecting water availability.  Impacts will likely be limited 10 
to local impacts, depending on local water availability and demand.  11 

Regional water usage and availability impacts may vary under this alternative, based on various 12 
changes in regional net coal production.  Net coal production increases in two regions—the 13 
Northern Rocky Mountains and Great Plains (15%) and the Illinois Basin (2.5%)—and decreases 14 
in five regions—the Appalachian Basin (−12.4%), the Colorado Plateau (−1.9%), the Gulf 15 
Region (−26.4%), the Other Western Interior (−100%), and the Northwest (−32.3%). Net 16 
regional coal production increases may result in increased water use and withdrawals related to 17 
coal mining, which may adversely affect water availability, should the additional withdrawals 18 
occur in an area where existing water availability is low and demand is high.  Likewise, a 19 
decrease in net coal production may result in beneficial water availability impacts; water that 20 
would have been used for coal mining production could be used for other beneficial uses.  21 
However, it is unlikely that changes in coal production will result in adverse or beneficial 22 
regionwide impacts; instead, impacts will be limited to local impacts, dependent on local water 23 
availability and demand.  24 

Various regulatory elements within Alternative 5 may affect water availability and usage. Under 25 
this alternative, baseline stream flow data are required to be collected from potentially affected 26 
streams, which will support flow restoration criteria should streams be affected.  This 27 
requirement will support avoidance of long-term stream flow impacts that could adversely affect 28 
downstream water availability.  The definition of material damage to the hydrological balance 29 
(which may include quantity impacts) is expanded, in comparison to Alternative 1, to include 30 
adverse impacts related to coal mining that are outside of the permitted area.  This definition may 31 
be more protective of stream flows and therefore downstream water availability.  Activities in or 32 
near streams would be restricted, only allowing for the placement of excess spoils and not 33 
resulting in adverse impacts to preexisting designated uses of streams.  Additionally, activities in 34 
or near streams would be prohibited from impacting base stream flow, protecting downstream 35 
water availability.  Mining through intermittent and ephemeral streams would be prohibited 36 
unless restoration of stream form and ecological function could be demonstrated.  Restoration of 37 
ecological function may be protective of stream flow and result in the avoidance of long-term 38 
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water availability impacts related to a reduction in stream flow.  Lastly, water availability would 1 
be protected by the establishment of corrective action thresholds based on baseline monitoring 2 
data.  Environmental impacts exceeding these thresholds would trigger corrective actions, 3 
protecting stream flow and therefore downstream water availability.    4 

Drinking water quality on a national scale may be affected under this alternative due to the slight 5 
increase in coal production, but it is likely that impacts may be mitigated by regulatory elements 6 
related to protecting water quality.  Regional water quality impacts may vary by region.  7 
Drinking water quality may be adversely affected in regions where coal production increases, 8 
particularly the Northern Rocky Mountains and Great Plains, where production may increase 9 
15%. This increase in coal production may result in an increase in water quality impacts, as 10 
measured by a conceivable increase in mining-related NPDES and SDWA violations.  Likewise, 11 
it is conceivable that a reduction in coal production in certain regions may result in a beneficial 12 
impact to water quality, since future NPDES and SDWA violations related to mining may be 13 
reduced from the baseline.  In either case, beneficial and adverse drinking water quality impacts 14 
will likely be highly localized and dependent on local drinking water quality and water 15 
resources. 16 

Regulatory elements associated with this alternative may be protective of water quality.  Baseline 17 
water quality data are required to be collected, and water quality and quantity data are required to 18 
be collected during mining and reclamation.  Additionally, more chemical and biological factors 19 
would be required to be collected than in Alternative 1 (No Action).  Lastly, unlike Alternative 1, 20 
corrective action thresholds are established under this alternative.  These thresholds, based on 21 
baseline monitoring data, would indicate the degree of environmental impacts that would trigger 22 
corrective actions to avoid causing material damage to the hydrological balance outside the 23 
permit area.  This would be more protective of drinking water quality than Alternative 1.  24 

4.5.3.1.1.2 Surface Water Hydrology 25 

The predicted overall coal production is higher in Alternative 5 than in any other alternative.  26 
Overall coal production in Alternative 5 is 1.6% higher than Alternative 1 and slightly higher 27 
than Alternatives 3 and 4.  Projected surface mining for Alternative 5 is approximately equal to 28 
that of Alternative 4, slightly higher than Alternative 1, and 7.3% above Alternative 3 and, as 29 
expected, substantially higher than Alternative 2.  Underground mining for Alternative 5 is 30 
approximately equal to Alternatives 1 and 4 and approximately 10.6% less than Alternative 3. 31 

Hydrology Impacts 32 

Despite an overall small increase in projected surface mining, surface hydrologic impacts may be 33 
less than under all alternatives except Alternative 2.  The potential reduced hydrologic impacts 34 
are linked to the Water, Land and Other Elements of Alternative 5.  Specifically, for the Water 35 
Elements, an integrative approach for the definition of a stream that is associated with all three 36 
key stream factors of hydrology, biologic and physical characteristics may more correctly define 37 
streams that are perennial, intermittent, and ephemeral.  Linkage of stream definition to the 38 
material damage definition, based on both water quantity and quality, and establishment of 39 
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corrective action thresholds based on monitoring data prior to reaching material damage, may 1 
encourage watershed-based mining and reclamation procedures that enhance hydrology 2 
compared to other alternatives except Alternative 2.  To meet corrective action thresholds based 3 
on both water quantity and quality levels that provide for successful stream form and function, 4 
mining and reclamation activities will need to incorporate alternative mining methods and BMPs 5 
that have a high probability of achieving minimal hydrologic changes from pre-mining 6 
watershed conditions.  The linkage of creating down-gradient stream form and function with 7 
corrective action thresholds based on monitoring data provides a strong driving force for 8 
excellent watershed hydrology mining and reclamation programs.  The allowance for fills in 9 
streams under certain circumstances enables both surface and underground mining to proceed, 10 
unlike under Alternative 2, which simply prohibits fills in streams, thereby ending most surface 11 
mining in the Appalachian Basin.  An increase in surface mining in the Northern Rocky 12 
Mountains and Great Plains may increase hydrologic impacts in that area, depending on the 13 
successful adoption and implementation of watershed strategies that provide for the form and 14 
function of streams.  15 

Stream Length Impacts 16 

Compared to Alternative 1, Alternative 5 increases surface mining by 15% for the Northern 17 
Rocky Mountains and Great Plains and decreases surface mining in the Appalachian Basin 18 
(30%), Illinois Basin (21%), Colorado Plateau (4%), and Gulf Region (26%).  Such a shift in 19 
surface mining from areas that disturb more stream miles per MMT to the Northern Rocky 20 
Mountains and Great Plains, which is estimated to disturb only 0.03 miles per MMT, will have a 21 
positive result in reducing projected stream impacts.  The region with the largest mile per MMT 22 
stream impact is the Appalachian Basin, which is projected to have a 30% decrease, the largest 23 
decrease in surface mining compared to all other regions.  Thus, along with the requirement to 24 
establish both stream form and function, which should enhance streams compared to Alternative 25 
1, this alternative could result in less surface mining in the Appalachian Basin, which would 26 
further reduce potential stream impacts.   27 

4.5.3.1.1.3 Groundwater Hydrology 28 

Table 4.5.3-1 presents the predicted stream impacts calculated by the production shift 29 
mathematical model described in further detail under Coal Resources and Mining consequences.  30 
Values for percentage of public supply from groundwater and percentage of domestic self-31 
supplied groundwater were calculated from population data extracted from 2005 U.S. Geological 32 
Survey water-use data, http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 33 
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Table 4.5.3-1 Anticipated Regional Stream Impacts for Alternative 5 1 

  Region 
Stream 
(mi/yr) 
Impacts 

% Change 
from Alt 1 

% 
Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

5
 

Appalachian Basin 56.68 −20.04 13.24 16.53 

Colorado Plateau 7.75 −2.84 13.54 18.51 

Gulf Coast 4.41 −26.73 6.45 30.94 

Illinois Basin 12.93 −10.50 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

12.19 15.02 20.69 6.89 

Northwest 0.03 −84.07 0.00 18.21 

Other Western 
Interior 

0 −100.00 1.22 6.85 

 2 

Alternative 5 is predicted to result in a decrease of approximately 20%, of acres disturbed and 3 
stream impacts in the Appalachian Basin, when compared with the No-Action Alternative.  This 4 
would likely result in a similar magnitude of improved groundwater quality in the region.  5 
Groundwater recharge rates could decrease from the No Action Alternative. 6 

Projected mining in the Colorado Plateau region is anticipated to change little from the No 7 
Action Alternative levels; therefore, groundwater impacts would be expected to be relatively 8 
unchanged. 9 

Projected levels of mining in the Gulf Coast region is predicted to be approximately 26% less for 10 
Alternative 5 than under the No Action Alternative; therefore, groundwater impacts could be 11 
considered reduced by a similar amount.  However, due to the typical temporary nature of the 12 
impacts, the overall effect to groundwater would not be expected to be that significant. 13 

Disturbed acres and stream impacts in the Illinois Basin are predicted to be approximately 10.5% 14 
less for Alternative 5 when compared with the No Action Alternative.  However, this reduction 15 
is predicted to have little effect on the groundwater within the region, since most of the 16 
groundwater resource is too mineralized for most uses. 17 

Mining in the Northern Rocky Mountains and Great Plains region would be expected to increase 18 
by approximately 15% under this alternative when compared with the No Action Alternative.  19 
Similar to the discussion under Alternative 2, groundwater impacts would be expected to 20 
increase under this alternative but could be considered relatively temporary. 21 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-209 

Under this alternative, mining production in the Northwest region is anticipated to be reduced by 1 
approximately 84%.  Thus groundwater impacts under this alternative would be less than for the 2 
No Action Alternative; however, they are already relatively insignificant. 3 

Under this alternative, mining production in the Other Western Interior is anticipated to be 4 
reduced to zero.  Thus, groundwater impacts under this alternative would be less than for the No 5 
Action Alternative; however, they are already relatively insignificant. 6 

4.5.3.1.2 Chemical Impacts 7 

4.5.3.1.2.1 Surface Water Quality 8 

This section describes potential impacts to surface water quality under Alternative 5 from the 9 
water elements included in the DEIS analysis (1) Stream Definition, (2) Activities In or Near 10 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) mining Through 11 
Streams, and (5) Corrective Action Thresholds).  For Alternative 5, potential water quality 12 
impacts will be evaluated based on the predicted percentage change in coal production compared 13 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national increases in 14 
underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, but the 15 
variability among regions is great.  Underground and surface coal production are predicted to 16 
decrease (4% to 100%) or remain the same  in all regions except the Northern Rocky Mountains 17 
and Great Plains region, where a 15% increase in production is predicted.  As a result, coal 18 
mining activities in or near streams and mining through streams would be expected to decrease 19 
in all regions except the Northern Rocky Mountains and Great Plains region, where a modest 20 
increase may be realized.  Therefore, impacts to surface water quality are expected to be less 21 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 22 
region, where the level of impacts might increase above current levels.    23 

4.5.3.1.2.2 Groundwater Quality 24 

As for surface water, impacts to groundwater quality under Alternative 5 are expected to be less 25 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 26 
region, where the level of impacts might increase above current levels.    27 

4.5.3.2 Land Elements 28 

4.5.3.2.1 Physical Impacts 29 

4.5.3.2.1.1 Surface Water Hydrology 30 

Since Alternative 5 allows for AOC configurations that exceed AOC elevations under certain 31 
circumstances, there may be the opportunity to lessen the need for valley fills.  Additionally, the 32 
opportunity for regulatory authorities to set fill optimization policies based on topography and 33 
other site-specific issues may enable a lesser amount of fills by increasing the storage capacity of 34 
constructed fills.  Besides watershed hydrologic considerations, there should be a lower number 35 
of fills that directly corresponds with lesser impacts on streams.  Additionally, with the provision 36 
that stream form and function need to be returned to acceptable water quantity and quality levels, 37 
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the most practical way of achieving stream form and function is to establish watershed attributes 1 
that mimic pre-mining land use and geomorphic conditions.  2 

4.5.3.2.1.2 Fluvial Processes 3 

Under Alternative 5, mining through intermittent and perennial streams will be permitted 4 
provided stream form and function can be restored.  There are no prohibitions on mining through 5 
ephemeral streams.  Reducing mining activities around and through intermittent and perennial 6 
streams is expected to reduce impacts to down-gradient reaches.  However, the loss of ephemeral 7 
reaches may affect some headwater stream ecological functions, such as habitat provision and 8 
nutrient and organic matter transport.  On the other hand, impaired or affected stream reaches 9 
may be improved by the compensatory mitigation requirement to restore form and function.  The 10 
allowance of AOC configurations to exceed current elevations is expected to reduce the number 11 
and size of valley fills, primarily in the Appalachian Basin, thus decreasing the length of streams 12 
affected.  13 

Stream Morphology Changes  14 

Stream morphological changes are expected to be closely linked to changes in hydrology and 15 
sedimentology across all regions.  As the CWA Section 404 program requires the full mitigation 16 
of temporary and permanent impacts to waters of the United States, restoration efforts will likely 17 
need to be focused at the watershed scale rather than just the stream scale.  Reestablishment of 18 
pre-mining land use conditions, particularly if such conditions were forest, will be an important 19 
part of restoring stream form and function.   20 

Erosion and Sediment Control 21 

The requirement to restore stream form and function implies that active mining and reclaimed 22 
mined land watershed hydrology will generate seasonal, intermittent, and peak flows similar to 23 
pre-mining hydrologic conditions.  To achieve such requirements implies that watershed 24 
conditions should relatively closely mimic pre-mining conditions.  Thus, salvaging and using 25 
organic material for erosion protection and as woody debris in and nearby streams should 26 
decrease erosion rates.  Establishment of forests using the Forest Reclamation Approach should 27 
assist in the establishment of forest hydrology and very low sediment concentrations and 28 
sediment loads, again similar to pre-mining forest watersheds.  To achieve the low sediment 29 
concentrations that are measured during baseline data acquisition, more efficient sediment ponds 30 
will be needed in conjunction with fills constructed with shorter slope lengths, such as achieved 31 
through spoil placement without end dumping and implementation of incremental fill 32 
construction that does not disturb the entire fill watershed area but instead incrementally disturbs 33 
only the needed area for each vertical lift. 34 
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4.5.3.2.2 Chemical Impacts 1 

4.5.3.2.2.1 Surface Water Quality 2 

This section describes potential impacts to surface water quality under Alternative 5 from the 3 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 4 
Exceptions).  For Alternative 5, surface water quality impacts from modifications to the land 5 
elements will be evaluated based on the predicted percentage change in coal production 6 
compared with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national 7 
increases in underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, 8 
but the variability among regions is grea(.   Underground and surface coal production are 9 
predicted to decrease (4% to 100%) or remain the same in all regions except the Northern Rocky 10 
Mountains and Great Plains, where a 15% increase in production is predicted.  As a result, under 11 
Alternative 5, land surface reconfiguration and/or creation of fills in or near streams would be 12 
expected to generally decrease in all regions except the Northern Rocky Mountains and Great 13 
Plains, where a modest increase may be realized.  Therefore, under Alternative 5, impacts to 14 
surface water quality are expected to be less than under Alternative in all regions except the 15 
Northern Rocky Mountains and Great Plains, where the level of impacts might increase above 16 
current levels.   17 

4.5.3.2.2.2 Groundwater Quality 18 

As for surface water, impacts to groundwater quality under Alternative 5 are expected to be less 19 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 20 
region, where the level of impacts might increase above current levels.    21 

4.5.3.3 Other Elements 22 

4.5.3.3.1 Physical Impacts 23 

4.5.3.3.1.1 Surface Water Hydrology 24 

There are many other elements that may contribute to reduced hydrologic impacts.  Specifically 25 
these are the DEIS analysis elements revegetation and top soil management, baseline data and 26 
analysis, and monitoring during mining and reclamation.  The requirement for reforestation 27 
except for areas that have previously been timbered 5 years prior to mining may not be a 28 
significant exemption due to the requirement to achieve stream form and function that entails 29 
chemical, flow, and physical parameters.  The baseline monitoring of a full suite of chemicals, 30 
continuous flow measurements, and stream aquatic attributes will help to ensure that either the 31 
reconstructed stream or down-gradient streams will again achieve similar levels of performance.  32 
To achieve such flows and water chemistry, watersheds will need to be reestablished to a level 33 
that mimics pre-mining conditions.  The monitoring period lasts only through the bonding period 34 
and does not continue until restoration of the stream community has been demonstrated, so 35 
perhaps is not a large exclusion.  The stream form and function will have to be established within 36 
the bonding period, and to achieve this, watersheds will need to be established that contribute the 37 
flow regime, chemical constituents, and sediment quantity and characteristics that are similar to 38 
pre-mining watersheds. 39 
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4.5.3.3.1.2 Fluvial Processes 1 

Stream Morphology Change 2 

Reforestation will be an important component of reestablishing stream form and function.  Trees 3 
help stabilize stream banks, regulate temperatures, and supply organic matter to stream 4 
ecosystems.  The lack of requirement to enhance for ephemeral stream loss would have some 5 
impact on down-gradient reaches, but the extent of that impact is not readily known.  6 

Erosion and Sediment Control 7 

With the reforestation requirement, except for timbered lands 5 years prior to mining, there is an 8 
expectation that erosion rates may be low.  Additionally, to meet baseline values of stream form 9 
and function, sediment levels will need to be low, mimicking pre-mining forested conditions.  10 
Monitoring through bond release should ensure that lands have been reclaimed to a level that is 11 
satisfactory for stream function, thereby ensuring long-term stability.  12 

4.5.3.3.2 Chemical Impacts 13 

4.5.3.3.2.1 Surface Water Quality 14 

This section describes potential impacts to surface water quality under Alternative 5 from the 15 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 16 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 17 
and Reclamation).  For Alternative 5, surface water quality impacts from changes in the other 18 
elements will be evaluated based on the predicted percentage change in coal production 19 
compared with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national 20 
increases in underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, 21 
but the variability among regions is great.  Underground and surface coal production are 22 
predicted to decrease (4% to 100%) or remain the same in all regions except the Northern Rocky 23 
Mountains and Great Plains region, where a 15% increase in production is predicted.   However, 24 
modifications to the other elements considered in this DEIS are expected to have little effect on 25 
surface water quality (see Section 4.1.3.3.2.2 for rationale).  Under Alternative 5, impacts to 26 
surface water quality are expected to be less than under Alternative 1 in all regions except the 27 
Northern Rocky Mountains and Great Plains, where the level of impacts might increase above 28 
current levels, but this conclusion is based on an evaluation of water elements (see Section 29 
4.5.3.1.2) and land elements (see Section 4.5.3.2.2), not the other elements. 30 

4.5.3.3.2.2 Groundwater Quality 31 

Groundwater quality impacts under Alternative 5 are expected to be less than under Alternative 1 32 
in all regions except the Northern Rocky Mountains and Great Plains, where the level of impacts 33 
might increase above current levels. 34 
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4.5.4 Biological Resources 1 

4.5.4.1 Water Elements 2 

For this analysis, the following assumptions were made to describe the mining practices that are 3 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 5: 4 

• Mining and mining activities could occur in all stream types. 5 

• Excess spoils could be placed in all stream types. 6 

• Ephemeral streams would not be protected. 7 

• Approximately 94 additional miles of perennial and/or intermittent streams 8 
would be affected each year by coal mining operations (Table 4.5.4-1.) 9 

• The miles of ephemeral streams that could be affected by coal mining 10 
practices under Alternative 5 are not known. 11 

Therefore, it is expected that adverse impacts to aquatic communities associated with coal 12 
mining would occur in approximately 15% fewer miles of streams under Alternative 5 compared 13 
to the No Action Alternative.  Compared to Alternative 1, there would be fewer new adverse 14 
impacts under Alternative 5 (Table 4.5.4-1).  The types of adverse impacts expected under this 15 
alternative would be similar to those for Alternative 1 at some new mining sites, but some 16 
impacts would be less severe compared to Alternative 1.  Mining in, near, and through streams 17 
would still be allowed under certain circumstances, although it could be more difficult to get 18 
permits for such activities.   19 

The reasonable, foreseeable development scenario for coal production in the United States under 20 
Alternative 5 is for no new mining activity in the Other Western Interior region, an increase in 21 
both surface and underground mining in the Northern Rockies and Great Plains region, an 22 
increase in underground mining in the Illinois Basin, and a decrease in surface mining in the 23 
Appalachian Basin, Northwest, Gulf Coast, Illinois Basin, and Colorado Plateau.  Therefore, 24 
stream impacts related to new mine development would be expected to change proportionally 25 
where new mining development occurs, with the majority of new adverse impacts expected to 26 
occur in the Appalachian Basin (Table 4.5.4-1). 27 
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Table 4.5.4-1 Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under Alternative 5 and the No Action 2 

Alternative 3 

Region 

Alternative 1 Alternative 5 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 26,484 56.7  

Colorado Plateau 4,219 8.0 4,099 7.7  

Gulf Coast 3,120 6.0 2,287 4.4  

Illinois Basin 7,590 14.4 6,795 12.9  

Northern Rocky Mountains and Great 
Plains 

5,863 10.6 6,743 12.2  

Northwest 163 0.2 26 0.0  

Other Western Interior 411 0.9 0 — 

Total 54,488 111 46,434 94  

 4 

The main influences on aquatic habitat change and fragmentation during construction and 5 
operation of new mines under Alternative 5 would result from water quality impacts and in-6 
stream mining activities (including fill).  The coal extraction method to be used at a site, size of 7 
the project area, and effectiveness of stormwater management BMPs will all influence the 8 
potential for adverse impacts to occur at new mine sites.  Under this alternative, the restriction of 9 
some mining activities in perennial and intermittent streams and their buffers would result in 10 
fewer adverse impacts than the No Action Alternative.  However, some mining activities would 11 
be allowed to occur both in streams and in the 100-foot buffers, as long as ecological function 12 
could eventually be restored.  This could lead to adverse impacts to aquatic habitats in the 13 
affected areas.  In cases where mining through streams would occur, expanded measures under 14 
Alternative 5 (over those currently in place) would be required to protect fish and wildlife 15 
resulting in few adverse impacts compared to the No Action Alternative. 16 

Stream relocation, which would be allowed in certain circumstances under this alternative, would 17 
cause aquatic habitat change and fragmentation.  Species dispersal would also be affected by 18 
providing a physical barrier that some organisms would not be able to cross.  Stream relocation 19 
could also negatively affect species that occupy or move only within riparian corridors. Under 20 
this alternative, aquatic habitat quality could also change as a result of water quality impacts and 21 
direct fill of streams.  Water quality impacts associated with mine operation can provide a barrier 22 
to species movement.  These impacts vary based on the coal extraction method, the amount of 23 
exposed materials, the extent of valley fill, and the width of the vegetated stream buffer. 24 

Deleted: compared to 
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Under Alternative 5, the water quality protection goals for sites where mine-throughs are allowed 1 
would be more stringent than under the No Action Alternative.  Perennial and intermittent 2 
streams will receive increased benefit, compared to the No Action Alternative, from strong 3 
protection of stream buffers.  Upon the completion of reclamation some streams, form and 4 
function maybe enhanced, particularly compared to existing degraded streams.  Furthermore, 5 
there will be increased protection of biological resources due to the enhanced definition of 6 
“material damage.”  Establishment of a clear definition of material damage and permit-specific 7 
corrective action thresholds will improve protection of streams outside the permit areas. 8 
Therefore, it is likely that problems will be identified earlier and corrective actions taken to 9 
reduce downstream impacts.  In addition, the enhanced definition of material damage should 10 
provide increased protection to biological resources both on-site and off-site. 11 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 12 
other statutory and regulatory requirements to ensure that the potential for impacts to special 13 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 14 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 15 
forth the programmatic standards and procedures designed to minimize mining-related impacts 16 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 17 
1996).  Threatened and endangered species are discussed in Chapter 3.14, including tables which 18 
describe federally listed species reported by coal region and county.  Further, Table 3.14-3 19 
describes known causes of decline of federally listed species for the 193 counties with active 20 
mines.  Proportional impacts to listed species would be based on the current distribution of 21 
species and identification of specific habitats that would be affected by new mining activities.  22 
The specific locations and rate of any impacts cannot be determined at this time.  As stated in 23 
Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level as actions 24 
encompass a large geographic scale or constitute complex programs.  Specific impacts to listed 25 
species cannot be evaluated at the specific project-level scale.  However, anticipated reductions 26 
in some types of stream impacts associated with Alternative 5 would result in some less severe 27 
impacts to biological resources, especially aquatic resources.  Protected species would be 28 
expected to benefit from the reductions in stream impacts along with the other biological 29 
resources.  A cumulative impacts discussion is provided in Section 4.5.8.3.5 which presents 30 
potential cumulative effects in qualitative terms only.    31 

In summary, under Alternative 5, future coal mining practices would be expected to result in 32 
adverse impacts to aquatic resources at some sites, but would occur in approximately 15% fewer 33 
miles of streams under Alternative 5 compared to the No Action Alternative.  The types of 34 
adverse impacts expected under this alternative would be similar to those for Alternative 1 at 35 
some new mining sites.  These adverse impacts would be expected to include impairment of 36 
macroinvertebrate and fish communities both on- and off-site, degraded habitat and water 37 
quality, and permanent loss of ephemeral streams. However, perennial and intermittent stream 38 
habitats which are mined-through in surface mining operations would be re-established and 39 
ecological function could eventually be restored.   These adverse impacts would be expected to 40 
occur in the six coal regions where new mine development would be expected, with the majority 41 
of the impacts expected to occur in the Appalachian Basin (Table 4.5.4-1).  Beneficial impacts 42 

Deleted: , and permanent loss of 
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resulting from Alternative 5 include more stringent water quality protection goals, strong 1 
protection of stream buffers resulting in less sedimentation in streams and fewer impacts to 2 
biological resources within stream buffer corridors or within the streams themselves, and an 3 
enhanced definition of “material damage” which will increase protection of biological resources. 4 

4.5.4.2 Land Elements 5 

For this analysis, the following assumptions were made to describe the mining practices that are 6 
most likely to affect terrestrial ecosystems, as allowed by SMCRA for Alternative 5: 7 

• The AOC does not necessarily have to be reestablished at all mining sites. 8 

• Approximately 46,000 new acres of currently undeveloped land are expected 9 
to be developed for new coal mining operations each year under this 10 
alternative (Table 4.5.4-1).  Essentially, there would be a 15% reduction in the 11 
amount of land that would be affected by development of new mines each 12 
year under this alternative compared to the No Action Alternative. 13 

Under Alternative 5, mine sites would be required to be reclaimed to AOC unless a variance to 14 
AOC was granted.   Reestablishing the AOC will require the use of heavy equipment.  Adverse 15 
impacts to localized habitats and wildlife associated with operation of this equipment are 16 
expected to be minor and short-term.  In some cases, the requirement that AOC be reestablished 17 
may be waived under this alternative.  At mines where recontouring will not be conducted, no 18 
adverse impacts associated with heavy equipment would be expected. 19 

Forest species, including many area-sensitive forest interior passerines, will benefit from the 20 
increase in reforestation and a reduction in the regional surface mine footprint.  Increased 21 
reforestation in heavily forested areas is expected to reduce adverse impacts of long-term 22 
landcover conversions (forest to grass) to wildlife, characteristic of a permit area before mining.  23 
It is expected that animal diversity and abundance will increase at sites with stream buffers 24 
because of increased buffer protections that will result in more unmined acres within some 25 
permits. 26 

In summary, under Alternative 5, future coal mining practices may result in major adverse 27 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 28 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 29 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 30 
permanent loss of terrestrial habitat.  These adverse impacts would be expected to occur with all 31 
mining methods and in all coal regions except the Other Western Interior region.  The majority 32 
of the adverse impacts would be expected to occur in the Appalachian Basin. 33 

4.5.4.3 Other Elements 34 

For this analysis, the following assumptions were made to describe the practices that are most 35 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems, as allowed by 36 
SMCRA for Alternative 5: 37 

Deleted: mine sites would ideally be 
returned to AOC.  
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• Topsoil or an approved substitute material must be reused on-site. 1 

• Cleared forest must be restored to forest. 2 

• Native species must be used in revegetation activities. 3 

• Habitat enhancement projects must occur within the same watershed. 4 

Topsoil substitute technology allows for the creation of “man-made” soil materials which in 5 
certain instances can be superior to native topsoils. When using soils substitution, the permittee 6 
must demonstrate that the substitute material is equal to or more suitable than the existing 7 
topsoil.  The soil materials that are placed back onto the mined surface would be soil materials 8 
that are best able to support the intended post mining land use. 9 

Revegetation would reduce the long-term adverse impacts of cleared areas.  Revegetation could 10 
reduce barriers to species’ mobility, decrease edge habitat, and increase interior habitat over time 11 
through ecological succession and native community reestablishment.  Under this alternative, 12 
lands that had been forested at the time of the permit application would have to be reforested as 13 
part of the reclamation process.  Salvage of on-site organic material and use of native species 14 
would be required, which would likely improve the chances for high-quality habitat to become 15 
established.  Revegetation would have negligible impacts on forest habitat quality in the short 16 
term, but habitat quality on the reclamation area would improve over the long term as the longer-17 
lived species mature and a sustainable community becomes established. 18 

In summary, under Alternative 5, mine reclamations are expected to mitigate more of the impacts 19 
associated with development of new coal mines compared to Alternative 1.  The rule change 20 
would require use of native species and emphasize reforestation, requirements that should 21 
ultimately result in restoration of ecological functions at the sites. 22 

4.5.5 Land Use; Visual Resources; Recreation 23 

Alternative 5 is the proposed action, which would result in changes to the requirements for 24 
obtaining a permit and for mining operations under SMCRA.  Changes under the Proposed 25 
Action would provide more restrictive requirements than Alternative 1 but not as restrictive as 26 
Alternative 2.  Alternative 5 is predicted to result in a shift of production from surface mining in 27 
the Appalachian, Colorado Plateau, Gulf Coast, and Illinois Basins to an increase in surface 28 
mining in the Northern Rockies and Great Plains coal resource region.  Some additional 29 
underground mining in the Illinois Basin also is predicted.  See Table 4.5.5-1. 30 
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Table 4.5.5-1 Anticipated Land and Stream Impacts for Alternative 5 1 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 26,484 56.68 −20.05 

Colorado Plateau 4,099 7.75 −2.76 

Gulf Coast 2,287 4.41 −26.62 

Illinois Basin 6,795 12.93 −10.46 

Northern Rocky Mountains and 
Great Plains 

6,743 12.19 15.11 

Northwest 26 0.03 −81.25 

Other Western Interior 0 0 −100.00 

 2 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 3 
that would directly affect visual resources. 4 

4.5.5.1 Water Elements 5 

Anticipated surface mining activity for Alternative 5 is very similar to predicted levels of surface 6 
mining in all of the coal resource regions, except that surface mining in the Appalachian Basin is 7 
predicted to be greater for Alternative 5 than for Alternative 3.  Thus, the predicted recreation 8 
impacts for those similar regions would be similar to those already discussed under Alternative 9 
3.  Within the Appalachian Basin, the water quality improvements would be expected to be 10 
improved over the current No Action Alternative, but not to the levels of Alternatives 2 or 3.  11 
Likewise, the improvement in dispersed recreation opportunities would not be as favorable as for 12 
Alternative 3.   13 

More restrictive definitions of streams and material damage, as well as limitations on activities 14 
near streams or on mining through streams, would reduce the potential for visual impacts in an 15 
area because it would reduce and limit the surface impacts along streams or other waterbodies 16 
from mining activities in all regions.  Changes to streams would be reduced but not prohibited, as 17 
long as stream form and ecological function would be restored.  This may result in temporary 18 
impacts to visual resources along affected streams.  Where mining activities are allowed, the 19 
definition of material damage to the hydrologic balance outside the permit area would include 20 
the impairment of physical ecological function of any stream.  These restrictions reduce impacts 21 
to the visual quality of streams outside the permit area.  Changes to corrective action thresholds 22 
do not provide specific limitations that affect the visual quality of an area.  23 

4.5.5.2 Land Elements 24 
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The proposed considerations listed under land elements are very similar to, but slightly less 1 
restrictive than under Alternative 3.  Postmining land use designations would not need to be 2 
proved to be achievable and feasible; therefore, less land would probably be restored to forested 3 
conditions than under Alternative 3.  Although some forms of dispersed recreation opportunities 4 
might be expected to decrease slightly, the active recreation opportunities would likely increase 5 
when compared to Alternatives 2 and 3, since more reclaimed lands would likely be designated 6 
for athletic fields and golf course construction.  See Section 4.4.5.3 for discussion on how 7 
hunting opportunities can increase in reclaimed mine landscapes. 8 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 9 
the preexisting physical conditions, and therefore potentially affect visual quality.  Stricter 10 
requirements on the minimization of excess fill placement in all streams and the use of land  11 
forming would likely reduce the potential for visual resource impacts in all regions.  12 

The expansion of documentation requirements, including digital terrain modeling of pre-mining 13 
landforms and final elevations and configurations for AOC exceptions, would provide additional 14 
documentation and review for the assessment of visual impacts.  This documentation would be 15 
most useful in the Appalachian, Gulf Coast, and Illinois Basin regions, where visual impact 16 
assessment is usually not well documented.  In the Colorado Plateau and Northern Rocky 17 
Mountains and Great Plains region, where most of the land within the coal fields is managed by 18 
the BLM, increased permitting and reporting requirements under Alternative 5 would also 19 
provide additional documentation for visual assessment, which would augment existing visual 20 
resource assessment that is often well documented and included in environmental assessments. 21 
The existing practices and documentation for review and assessment of visual impacts would 22 
continue.  23 

Reforestation under this alternative is similar to Alternative 3, with similar environmental 24 
impacts, except that Alternative 5 would not require that the applicant inventory forested areas 25 
on the proposed site for the 5 years preceding mining operations.  Again, this alternative may 26 
prevent postmining land uses such as cropland and industrial.   27 

4.5.5.3 Other Elements 28 

Reforestation and fish and wildlife enhancement requirements for Alternative 5 are very similar 29 
to Alternative 3, but reforestation would not be required for areas that had been previously 30 
forested within the 5-year period preceding mining.  Fish and wildlife enhancement would be 31 
required to occur within the same watershed.  This alternative would be expected to result in 32 
more land being reforested than under the No Action Alternative, but not as much as under 33 
Alternatives 2 or 3.   34 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 35 
and reclamation, and fish and wildlife protection and enhancement do not consider or affect 36 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 37 
revegetation and topsoil management in accordance with pre-mining land use or an approved 38 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 39 
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when areas are not restored to a forested state.  The requirements under Alternative 5 include the 1 
use of native tree and plant species to reestablish areas that are forested at the time of permit 2 
application.  These requirements would result in reestablishment of the existing visual quality of 3 
the site after project completion in all regions.   4 

4.5.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 5 

Implementation of Alternative 5, the Preferred Alternative, would result in some comparatively 6 
adverse socioeconomic effects in local areas in certain coal-producing regions; adverse effects 7 
would be less than those associated with Alternative 2 and more than those associated with 8 
Alternatives 3 and 4.  These conditions would be directly related to loss of employment in 9 
certain regions, which would affect personal earnings, state income taxes, and other local taxes, 10 
which have not been calculated here because of a lack of consistent data across the region.  In 11 
addition, a loss of tax revenue would be associated with severance taxes and corporate business 12 
taxes through a decline in production in certain regions.  Overall, there would be an estimated 13 
production increase of 1.6% over Alternative 1, the No Action Alternative.  However, production 14 
changes vary by region, with the Northern Rocky Mountains and Great Plains and Illinois Basin 15 
regions increasing production while the remaining regions lose production. 16 

4.5.6.1 Economics 17 

4.5.6.1.1 Employment and Unemployment 18 

4.5.6.1.1.1 Employment Changes in Coal Mining 19 

Selecting Alternative 5 would result in a net loss in total coal mining employment of over 7,000 20 
employment positions nationwide.  Table 4.5.6-1 lists the estimated number of employment 21 
positions by production type and the percentage change in employment when compared to 22 
Alternative 1, the No Action Alternative.  All coal-producing regions show a decline in 23 
employment positions in the surface coal mining industry, except the Northern Rocky Mountains 24 
and Great Plains region, which has an expected gain of 14.9% for all coal mining employment.  25 
It is estimated that the Illinois Basin would gain enough positions through underground coal 26 
mining to offset and expand from the loss of positions in surface coal mining.  The Other 27 
Western Interior region would not be expected to have a viable coal mining industry under 28 
Alternative 5.  The Northwest region would be expected to lose approximately one-third of 29 
surface coal mining employment positions, with the Appalachian Basin and Gulf Region losses 30 
in surface mining employment positions sufficient to create a net adverse effect on employment 31 
in the region. 32 
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Table 4.5.6-1. Alternative 5 Employment Positions Estimated by Production Type and 1 
Region 2 

Coal-Producing Region 

Estimated Number of 
Employment Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 38,547 15,471 54,018 (0.2) (32.1) (12.0) 

Colorado Plateau 4,783 1,978 6,761 (0.7) (3.7) (1.6) 

Gulf Coast 2,850 3,882 6,733 0.0 (22.4) (14.3) 

Illinois Basin 8,669 2,200 10,869 14.9 (21.2) 5.1 

Northern Rocky Mountains 
and Great Plains 

389 11,007 11,396 14.9 14.9 14.9 

Northwest 0 64 64 0 (32.3) (32.3) 

Other Western Interior 0 0 0 (100.0) (100.0) (100.0) 

 3 
4.5.6.1.1.2 Estimated Employment Changes in Remainder of Economy 4 

As described previously, in the Appalachian Basin region, the average indirect and induced 5 
employment creation from one new employment position in the coal mining industry is 1.46.  6 
The worst-case scenario is the approximate additional loss of 10,749 employment positions 7 
throughout the entire Appalachian Basin, which is equivalent to 0.03% of the total employment 8 
positions throughout the basin.  In the Western states, applying the average employment 9 
multiplier of 1.40 equates to approximately 1,866 ancillary new employment positions, a 0.01% 10 
increase.  For the Interior states, the average employment multiplier of 1.73 equates to a worst-11 
case scenario of 1,683 lost employment positions (0.004% of employment positions). 12 

4.5.6.1.1.3 Estimated Effects to the Number and Percentage of Unemployed 13 

In the Northern Rocky Mountains and Great Plains region, there would be an expected increase 14 
in employment in underground and surface coal mining, which could reduce the number of 15 
unemployed if all persons came from the active labor force in the coal-producing region.  This 16 
increased number of positions could lower the unemployment rate by approximately 0.4%.  17 
Table 4.5.6-2 lists the potential effects associated with the change in employment and the 18 
potential unemployment rate changes. 19 

Similar activity would be expected in the Illinois Basin, with the increase in the number of 20 
employment positions in underground mining compensating for the loss of positions in surface 21 
coal mining.  Because of the small size of the region, the loss of employment positions could 22 
increase the unemployment rate by 1.3%. 23 

Employment changes in the remaining regions would produce only minor changes to 24 
unemployment rates.  The Appalachian Basin would be expected to experience the greatest 25 
number of employment positions lost; however, that number is minor in comparison to the 26 
region and would not substantially affect the regional unemployment picture. 27 
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Table 4.5.6-2. Alternative 5 Estimated Change in Number of Unemployed and the 1 
Unemployment Rate by Region 2 

Coal-Producing Region 
Current 

Unemployment 
Rate 

Change in 
Unemployed 

Change in the 
Unemployment 

Rate 

Appalachian Basin 10.0 7,362  0.2 

Colorado Plateau 11.1 112  0.1 

Gulf Coast 9.7 1,119  0.8 

Illinois Basin 10.2 (531) (0.1) 

Northern Rocky Mountains and 
Great Plains 

9.6 (1,476) (0.4) 

Northwest 20.2 31  1.3 

Other Western Interior 8.9 385  0.3 

 3 
4.5.6.1.2 Earnings and Personal Income 4 

4.5.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 5 

Selecting Alternative 5 would result in a substantial loss of earnings and personal income in local 6 
areas in some coal-producing regions.  The most substantial losses would occur in the Other 7 
Western Interior, the Northwest, and the Appalachian Basin, though these losses would be minor 8 
compared to the total regional personal earnings.  Table 4.5.6-3 lists the estimated change and 9 
percentage change in earnings compared to Alternative 1, the No Action Alternative.  When 10 
compared to total regional personal earnings, the estimated loss of earnings in the coal industry is 11 
relatively small, with the largest loss occurring in the Northwest.  An estimated increase in 12 
personal earnings would be expected in the Northern Rocky Mountains and Great Plains and the 13 
Illinois Basin, with only negligible effects expected in the Colorado Plateau. 14 

Table 4.5.6-3. Alternative 5 Estimated Change in Earnings from Coal Mining 15 

Coal-Producing 
Region 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (3,294) (359,689) (362,983) (0.2) (32.1) (11.8) (0.1) 

Colorado Plateau (1,690) (3,700) (5,390) (0.7) (3.7) (1.6) 0.0 

Gulf Coast (25) (55,854) (55,879) 0.0 (22.4) (13.9) (0.5) 

Illinois Basin 62,647  (32,794) 29,854  14.9 (21.2) 5.2 0.1 

Northern Rocky 
Mountains and 
Great Plains 

2,736  67,423  70,158  14.9 14.9 14.9 0.2 

Northwest 0  (1,687) (1,687) 0.0 (32.3) (32.3) (0.9) 

Other Western 
Interior 

(3,678) (12,864) (16,542) (100.0) (100.0) (100.0) (0.1) 

 16 
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4.5.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 1 
Economy 2 

The loss of approximately $363.0 million in earnings in the Appalachian Basin could result in 3 
the additional loss of approximately $294.0 million, another 0.1% of the total regional personal 4 
earnings for a combined loss of approximately 0.2%.  In the Western states, the net change in 5 
earnings would be an increase of approximately $63.1 million, which would result in an 6 
additional increase in earnings of approximately $38.5 million (0.08% of the total compensation 7 
in the combined regions).  In the Interior states, the net changes in earnings would be a decline of 8 
approximately $32.4 million in additional compensation, which would result in an additional 9 
decline of 0.05% of the total compensation in the combined regions. 10 

4.5.6.1.3 Poverty Levels 11 

Alternative 5 would increase local poverty levels in some regions, if persons displaced by the 12 
loss of employment associated with the surface coal mining industry do not readily find other 13 
employment.  Table 4.5.6-4 lists, as a worst-case scenario, the potential effects from the loss of 14 
employment positions from reductions in surface mining.  This analysis assumes an average 15 
family size per region supported by each individual employment position lost.  It also assumes 16 
that none of the populations would relocate to find jobs in other areas.  The table indicates that 17 
the Northwest and the Gulf Region would experience the greatest impacts; both regions would 18 
potentially have a greater than 1% increase in the unemployment rate.  Conversely, the poverty 19 
rate could decline in the Northern Rocky Mountains and Great Plains and the Illinois Basin if 20 
employment positions generated from underground mining and surface mining could employ 21 
persons, either unemployed or from the working poor, with a household income below the 22 
poverty threshold.  Minor increases in the unemployment rate would be expected in the Other 23 
Western Interior, the Appalachian Basin, and the Colorado Plateau regions. 24 

Table 4.5.6-4. Alternative 5 Estimated Changes to Poverty Levels from Changes in 25 
Employment 26 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated Total 
Population 

Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point Change 

in Poverty 
Rate 

Appalachian Basin (7,362) 29,339 1,443,617 16.5 0.3 

Colorado Plateau (112) 473 107,942 18.4 0.1 

Gulf Coast (1,119) 4,712 64,320 18.4 1.4 

Illinois Basin 531  2,172 195,141 16.3 (0.2) 

Northern Rocky 
Mountains and Great 
Plains 

1,476  5,668 84,452 11.8 (0.8) 

Northwest (31) 124 1,398 24.9 2.2 

Other Western Interior (385) 1,508 59,945 16.7 0.4 

 27 
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4.5.6.1.4 Income and Severance Taxes 1 

Implementation of Alternative 5 would increase coal mining-related tax revenue in the Northern 2 
Rocky Mountains and Great Plains region but reduce tax revenues in all other coal regions.  In 3 
comparison with Alternative 1, the No Action Alternative, the reduction in revenues in most coal 4 
regions would be less than 20%, except for one region that would experience the complete 5 
elimination of coal industry-related tax revenues. 6 

The estimated impacts of Alternative 5 implementation on the AML fund by region are shown in 7 
Table 4.5.6-5.  This analysis shows that there would be a 100% reduction in the Other Western 8 
Interior region.  Lesser reductions would be experienced in the Northwest, Gulf Region, and 9 
Appalachian Basin, while an increase of nearly 15% would occur in the Northern Rocky 10 
Mountains/Great Plains.  The greatest net loss of AML contributions would occur in the 11 
Appalachian Basin; however, the estimated increase in AML fund contributions from the 12 
Northern Rocky Mountains/Great Plains region would total over $25 million and exceed the total 13 
estimated reductions in all other regions combined. 14 

Table 4.5.6-5. Alternative 5 Estimated Change in AML Funds Collected 15 

Coal-Producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (50) (15,081) (15,131) (0.2) (32.1) (19.7) 

Colorado Plateau (55) (404) (460) (0.7) (3.7) (2.5) 

Gulf Coast (0) (3,811) (3,811) 0.0 (22.4) (20.4) 

Illinois Basin 1,298  (2,289) (991) 14.9 (21.2) (5.1) 

Northern Rocky Mountains 
and Great Plains 

74  25,235  25,309  14.9 14.9 14.9 

Northwest 0  (150) (150) 0.0 (32.3) (32.3) 

Other Western Interior (60) (472) (532) (100.0) (100.0) (100.0) 

 16 
Estimated changes in severance tax revenues collected in each region are shown in Table 4.5.6-6.  17 
Severance tax revenues would be eliminated in the Other Western Interior region and would be 18 
reduced between approximately 2% and 18% in all other coal regions except the Northern Rocky 19 
Mountains and Great Plains.  There, the estimated increase of nearly 15% in severance tax 20 
revenues would yield an additional $72 million, more than three times the losses from all other 21 
coal regions. 22 
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Table 4.5.6-6. Alternative 5 Estimated Change in State Severance Taxes 1 

Coal-Producing Region 

Estimated Change in State 
Severance Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (103) (13,477) (13,580) (0.2) (32.1) (13.1) 

Colorado Plateau (94) (298) (392) (0.7) (3.7) (1.9) 

Gulf Coast (0) (484) (484) 0.0 (22.4) (18.2) 

Illinois Basin 561  (3,633) (3,072) 14.9 (21.2) (14.7) 

Northern Rocky Mountains and 
Great Plains 

213  71,734  71,946  14.9 14.9 14.9 

Northwest Not Applicable 

Other Western Interior (121) (412) (534) (100.0) (100.0) (100.0) 

 2 
The estimated changes in state income taxes attributable to coal industry employment in each 3 
region are shown in Table 4.5.6-7.  Income tax revenues from coal mining would be eliminated 4 
in the Other Western Interior region and would be reduced in the Appalachian Basin and Gulf 5 
Region by nearly 11.7% and 13.7%, respectively.  As a percentage of total regional income 6 
taxes, however, the estimated loss of state income tax revenues in the Other Western Interior 7 
region would equate to less than 0.01% of the region’s total revenues from income taxes.  In the 8 
Appalachian Basin and Gulf Region, the losses would equate to approximately 0.01% and 9 
0.02%, respectively, of those regions’ total revenues from income taxes. 10 

Table 4.5.6-7. Alternative 5 Estimated Change in State Income Taxes 11 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin (104) (11,386) (11,490) (0.2) (32.1) (11.7) 

Colorado Plateau (64) (140) (204) (0.7) (3.7) (1.6) 

Gulf Coast (1) (1,307) (1,307) 0.0 (22.4) (13.8) 

Illinois Basin 2,041  (1,068) 973  14.9 (21.2) 5.2 

Northern Rocky Mountains and 
Great Plains 

60  1,460  1,520  14.9 14.9 14.9 

Northwest Not Applicable 

Other Western Interior (137) (463) (599) (100.0) (100.0) (100.0) 

  12 
Under Alternative 5, royalties would decline in all regions except the Northern Rocky Mountains 13 
and Great Plains.  Table 4.5.6-8 lists the estimated royalties, distributions, and estimated change 14 
from Alternative 1.  Tribes in New Mexico and Arizona would be anticipated to lose 15 
approximately $2.6 million in coal royalties, while tribes in Montana would receive an additional 16 
$1.7 million in coal royalties.   17 
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Table 4.5.6-8. Alternative 5 Coal Royalties for FY 2008 by State and Estimated State 1 
Disbursement 2 

State 

Alternative 5 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Northern Rocky Mountain/Great Plains 
Wyoming  0  690,398  345,199  0  89,424  44,712  

Montana  12,961  50,887  25,444  1,679  6,591  3,296  

Appalachian Basin/Illinois Basin 
Kentucky 0  2,089  1,045  0  (360) (180) 

Colorado Plateau 
Colorado  0  73,836  36,918  0  (1,297) (649) 

New 
Mexico  41,807  15,254  7,627  (1,362) (497) (249) 

Arizona  32,558  0  0  (1,266) 0  0  

Utah  0  34,727  17,364  0  (258) (129) 

Gulf Region 
Alabama  0  888  444  0  (527) (264) 

Other Western Interior 
Oklahoma  0  0  0  0  (4,740) (2,370) 

Source:  Calculated from ONRR 2010.  Statistical Information Reported Royalty Revenues by State for FY 2008.  3 
http://www.onrr.gov/ONRRWebStats/Home.aspx.  Accessed January 7, 2011.   4 

4.5.6.2 Demographics 5 

4.5.6.2.1 Populations Changes 6 

As shown in Table 4.5.6-4, the net number of persons potentially affected by Alternative 5 7 
includes the dependents of those employed in the coal mining industry.  The potential net 8 
populations adversely affected range from over 29,000 persons in the Appalachian Basin to just 9 
over 100 persons in the Northwest.  In the Northern Rocky Mountains and Great Plains, 10 
approximately 0.3% of the population could benefit from Alternative 5.  Conversely, no other 11 
regions would have more than 0.1% of the population adversely affected by this alternative, as of 12 
the 2000 Decennial Census. 13 

4.5.6.2.2 Minority Population Effects 14 

Implementation of Alternative 5 could affect minority populations in the Northwest region, given 15 
the high percentage of minority population in the region and the effects from lost employment 16 
positions associated with surface mining.  In addition, because of the concentrated minority areas 17 
in the Gulf Region, there could be effects to minority populations associated with the loss of 18 
surface mining in specific counties. 19 
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4.5.6.3 Environmental Justice 1 

Similar to Alternative 2, Alternative 5 would not be expected to result in disproportionate 2 
impacts to minority or low-income communities, since all communities would be provided equal 3 
access to the decision-making processes involved with the proposed rulemaking. 4 

4.5.6.4 Utilities and Infrastructure 5 

Under Alternative 5, the net tonnage of coal produced in the United States would be nearly 6 
identical to current levels; however, production shifts would be expected to affect utilities. 7 

4.5.6.4.1 Utilities 8 

Alternative 5 would not reduce the net tonnage of coal produced in the United States.  Data 9 
reviewed did not identify whether surface or underground mining would require more treated 10 
water or produce more wastewater.  Because overall production is estimated to remain at nearly 11 
the same levels as Alternative 1, it is assumed that Alternative 5 would not affect the net demand 12 
for water and wastewater treatment on a national level.  Because certain areas of the country 13 
would produce more coal and other areas would produce less coal, effects of Alternative 5 on 14 
utilities are discussed by basin below. 15 

Appalachian Basin 16 

Alternative 5 would reduce the amount of coal produced in the Appalachian Basin as well as the 17 
need for water and wastewater treatment capacity in the majority of counties and states in this 18 
region.  Treatment demand would be reduced directly by closing surface mines, or indirectly 19 
because of less residential demand from out-of-work people leaving the area).  Expected 20 
production increases in Pennsylvania would likely require additional utility capacity; however, 21 
extra water and wastewater treatment. 22 

Colorado Plateau 23 

Alternative 5 likely would directly or indirectly increase the need for water and wastewater 24 
treatment capacity in Colorado, while decreasing the need for treatment in New Mexico.  Most 25 
affected would be Colorado, which has additional capacity for water and wastewater treatment. 26 

Gulf Coast 27 

Alternative 5 would decrease the amount of coal produced in the Gulf Coast states and would 28 
directly or indirectly decrease the need for water and wastewater treatment capacity in the 29 
majority of counties and states in this region.  Most affected would be Texas, where production 30 
tonnages from surface mines would decrease by approximately 23%. 31 

Illinois Basin 32 

Alternative 5 would increase the amount of coal produced in the Illinois Basin and would 33 
directly or indirectly increase the need for water and wastewater treatment capacity in the 34 
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majority of counties and states in this region.  Only Indiana would have a net decrease in tonnage 1 
produced, approximately 2%.  Most affected would be Illinois, where total production tonnages 2 
would increase by approximately 33%.  Illinois has ample water and wastewater capacities in 3 
coal-producing counties. 4 

Northern Rocky Mountains and Great Plains 5 

Alternative 5 would increase the amount of coal produced in the Northern Rocky Mountains and 6 
Great Plains by both surface and underground methods, and would directly or indirectly increase 7 
the need for water and wastewater treatment capacity in Wyoming and Montana.  Wyoming and 8 
Montana have ample water and wastewater capacities in coal-producing counties.  Demand in 9 
North Dakota would stay at approximately the same level. 10 

Northwest  11 

As shown on Table 3.17-15 in Section 3.17, the single coal-producing county in Alaska currently 12 
has excess capacity for water treatment; however, wastewater treatment capacity is unknown.  13 
Alternative 5 would be expected to directly and indirectly decrease the need for water and 14 
wastewater treatment capacity in Alaska. 15 

Other Western Interior 16 

Alternative 5 would eliminate coal mining from this region.  Additional capacity for water or 17 
wastewater treatment would not be required under this alternative. 18 

4.5.6.4.2 Transportation Infrastructure 19 

Implementation of Alternative 5 would result in shifts in the methods of transportation; rail 20 
transportation would likely increase cumulatively by over 3%, while barge and road 21 
transportation would decrease cumulatively across all basins by 1% and 2%, respectively, on the 22 
national level.  Localized effects would be expected in states where production changes are 23 
greater. 24 

4.5.6.4.2.1 Rail 25 

Appalachian Basin 26 

Alternative 5 would reduce the demand for rail transportation in the majority of counties and 27 
states in this region.  Affected rail lines would include CSX and Norfolk Southern. 28 

The effects of decreased demand for rail transportation would likely correspond to a decrease in 29 
the need for capital improvement projects discussed in Section 3.17.  These projects will be 30 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 31 
Tennessee and northern Alabama operating at LOS categories A, B, or C. 32 
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Colorado Plateau 1 

Alternative 5 would increase the demand for rail transportation in the majority of counties and 2 
states in this region.  Within the Colorado Plateau Basin nearly twice as much coal is shipped by 3 
rail than by all other modes of transportation.  Increasing coal production from the Colorado 4 
Plateau Basin under Alternative 5 would result in a net increase of nearly 0.33% of all U.S. rail 5 
shipments of coal.  Affected rail lines would include BNSF and Union Pacific. 6 

The effects of increased demand for rail transportation would likely correspond to a need for 7 
capital improvement projects discussed in Section 3.17.  These projects will be required to keep 8 
rail corridors operating at LOS A, B, and C. 9 

Gulf Coast 10 

Alternative 5 would decrease the rail transportation of coal in Texas.  Mines in Texas shipped 11 
approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  12 
Decreasing coal production from Texas by 23% would not significantly decrease all U.S. rail 13 
shipments of coal, but would be expected to have a significant impact locally in Texas.  Affected 14 
rail lines would include BNSF and Union Pacific. 15 

Under Alternative 5, capital improvements would likely still be required to keep most of the rail 16 
lines in this basin operating at LOS categories A, B, or C. 17 

Illinois Basin 18 

Alternative 5 would increase the need for rail transportation in Indiana, Illinois, and western 19 
Kentucky.  Increasing coal production from the Illinois Basin under Alternative 5 would increase 20 
the Illinois Basin’s share of the total U.S. coal tonnage shipped by rail by approximately 1%.  21 
Since the Illinois Basin straddles the Mississippi River, affected rail lines in this basin would 22 
include all four of the major rail lines (CSX, Norfolk Southern, BNSF, and Union Pacific). 23 

The effects of increased demand for rail transportation would likely correspond to an increased 24 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 25 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 26 
A, B, or C, especially at notable river crossings, where LOS categories are already at capacity, 27 
and in northeastern Illinois, where the LOS is already over capacity. 28 

Northern Rocky Mountains and Great Plains 29 

Alternative 5 would increase the need for rail transportation of coal in Wyoming and Montana.  30 
Demand in North Dakota would stay at approximately the same level.  This basin is the 31 
predominant user of rail in the United States.  Increasing coal production from the Northern 32 
Rocky Mountains and Great Plains under Alternative 5 would increase the basin’s share of the 33 
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total U.S. coal tonnage shipped by rail by between 4.5% and 67.5%.  Affected rail lines in this 1 
basin would include BNSF and Union Pacific. 2 

The effects of increased demand for rail transportation would likely significantly increase the 3 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 4 
to keep railroads throughout all four states in this basin operating at LOS categories A, B, or C. 5 

Northwest  6 

Alternative 5 would decrease demand for rail transportation in this basin.  Decreasing coal 7 
production from the Northwest under Alternative 5 would not significantly increase the demand 8 
for rail transportation of coal in Alaska or the United States as a whole.  The rail line affected by 9 
implementation of Alternative 5 would include the Alaska Railroad Corporation. 10 

Other Western Interior  11 

Alternative 5 would eliminate underground and surface mining from this region.  Additional 12 
capacity for water or wastewater treatment would not be required under this alternative.  13 
Eliminating coal production from the Other Western Interior by 32% would reduce rail 14 
transportation of coal in United States by 0.5% and would be expected to have a localized affect.  15 
The rail lines affected by implementation of Alternative 5 would include BNSF and Union 16 
Pacific. 17 

4.5.6.4.2.2 Barge 18 

Appalachian Basin 19 

Alternative 5 would reduce the demand for barge transportation in the majority of counties and 20 
states in this region.  Reducing coal production from the Appalachian Basin by 8% would result 21 
in a net decrease of more than 5% in all U.S. barge shipments of coal (to approximately 61%). 22 

Under Alternative 5, the Appalachian Basin would have a significant decrease in demand for 23 
barge transportation, which would certainly affect the barge industry, river loading facilities, and 24 
the need for maintaining locks and dams along waterways at the national level. 25 

Colorado Plateau  26 

Alternative 5 would increase the demand for barge transportation in Colorado.  This represents 27 
approximately 2% of the total short tons of coal shipped by river nationwide in 2008 (EIS, 2010).  28 
Increasing coal production from the Colorado Plateau under Alternative 5 would increase the 29 
basin’s share of the total U.S. coal tonnage shipped by barge by less than 0.1%. 30 

An increase of less than 0.1% of all U.S. barge shipments of coal would have a limited impact on 31 
the barge industry, river loading facilities, and the need for maintaining locks and dams along 32 
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waterways at the national level, although significant localized economic impacts would be 1 
expected in Colorado. 2 

Gulf Coast 3 

Mines in the three states in the Gulf Coast did not record shipments of coal by river in 2008 4 
(EIA, 2010).  Under Alternative 5, reductions in production in the basin would not affect barge 5 
transit on a basin or national level. 6 

Illinois Basin 7 

Alternative 5 would increase the need for barge transportation in Indiana, Illinois, and western 8 
Kentucky.  Increasing coal production from the Illinois Basin under Alternative 5 would increase 9 
the basin’s share of the total U.S. coal tonnage shipped by rail by over 4%, to over 36%. 10 

Under Alternative 5, the Illinois Basin would expect a significant increase in demand for barge 11 
transportation, which would certainly affect the barge industry, river loading facilities, and the 12 
need for maintaining locks and dams along waterways at the national level.  More significant 13 
localized economic impacts would be expected in the basin. 14 

Northern Rocky Mountains and Great Plains 15 

Alternative 5 would increase the need for barge transportation of coal in Montana.  Increasing 16 
coal production from Montana under Alternative 5 would not be expected to increase the basin’s 17 
share of the total U.S. coal tonnage.  The increase would be expected to have a minimal impact 18 
on the barge industry, river loading facilities, and the need for maintaining locks and dams along 19 
waterways at the national level.  Localized economic impacts would be expected in Montana. 20 

Northwest Basin 21 

Alternative 5 would not be expected to affect Yukon-Koyukuk County, Alaska, because 22 
infrastructure is not in place for barge transportation from mines in the Northwest Basin. 23 

Other Western Interior Basin 24 

Alternative 5 would eliminate underground and surface mining from this region.  However, 25 
mines in the four states in the Other Western Interior did not record shipments of coal by river in 26 
2008 (EIA, 2010). 27 
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4.5.6.4.2.3 Road 1 

Appalachian Basin 2 

Alternative 5 would reduce the demand for truck transportation in the majority of counties and 3 
states in this region.  Reducing coal production from the Appalachian Basin under Alternative 5 4 
would be expected to reduce nearly 3.5% of all U.S. truck shipments of coal. 5 

Under Alternative 5, the Appalachian Basin would expect a significant decrease in demand for 6 
truck transportation, primarily from West Virginia and the eastern part of Kentucky.  A projected 7 
reduction under Alternative 5 of all U.S. truck shipments of coal would be expected to affect the 8 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 9 
maintaining roadways on the national level. More significant economic impacts would be at the 10 
local level in the basin. 11 

Colorado Plateau  12 

Alternative 5 would increase the demand for truck transportation in Colorado.  Increasing coal 13 
production in the Colorado Plateau under Alternative 5 would result in a net increase of 0.2% of 14 
all U.S. truck shipments of coal. 15 

Under Alternative 5, U.S. truck shipments of coal would have a localized impact on the truck 16 
transport industry, tariffs paid to state highway systems by coal trucks, and the need for 17 
maintaining roadways. 18 

Gulf Coast 19 

Alternative 5 would decrease the truck transportation of coal in the Gulf Coast.  Decreasing coal 20 
production from the region under Alternative 5 would correspond to a net decrease of 4.5% in all 21 
U.S. truck shipments of coal.  Such a decrease would be expected to have significant localized 22 
and national impact on the trucking industry, tariffs paid to state highway systems by coal trucks, 23 
and the need for maintaining roadways. 24 

Illinois Basin 25 

Alternative 5 would increase the need for truck transportation of coal in Illinois and western 26 
Kentucky and likely decrease slightly in Indiana.  Increasing coal production from the Illinois 27 
Basin under Alternative 5 corresponds to a net increase of over 6% in all U.S. truck shipments of 28 
coal.  Such an increase would be expected to have significant local and national impacts on the 29 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 30 
maintaining roadways. 31 
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Northern Rocky Mountains and Great Plains 1 

Alternative 5 would increase the need for truck transportation of coal in Montana.  Demand in 2 
North Dakota is expected to stay at approximately the same level.  Increasing coal production 3 
from the Northern Rocky Mountains and Great Plains under Alternative 5 would increase the 4 
basin’s share of the total U.S. coal tonnage shipped by truck by less than 0.5%.  A local impact 5 
on the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 6 
maintaining roadways would be expected for Montana. 7 

Northwest  8 

Alternative 5 would decrease demand for truck transportation in Alaska.  Based on the small 9 
amount of coal shipped by truck in this region (less than 0.2%), the estimated decrease in 10 
production would not be expected to significantly affect truck transportation of coal on a national 11 
level (EIA, 2008) but would be expected to significantly decrease truck transportation locally. 12 

Other Western Interior  13 

Alternative 5 would eliminate 100% of the coal produced in the Other Western Interior and 14 
would directly reduce the demand for truck transportation in this region.  Based on this small 15 
amount of truck transit, eliminating coal production from the basin would not significantly 16 
decrease the total U.S. road shipments of coal, but would be expected to significantly decrease 17 
truck transportation locally. 18 

4.5.7 Occupational and Public Health and Safety 19 

4.5.7.1 Safety Impacts 20 

Occupational Safety 21 

Figure 4.5.7-1 shows the projected number of fatalities based on the projected production shifts.  22 
Implementation of Alternative 5 would likely cause a potential decrease in fatalities associated 23 
with decreased surface mining in the Appalachian Basin, Illinois Basin, and Gulf Region.  The 24 
Appalachian Basin would likely realize the greatest benefits from the projected reduction of 25 
surface mining production. 26 
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Figure 4.5.7-1. Projected Average Number of Fatalities per Year – Alternative 5 vs. 1 
Alternative 1 2 

 3 

Figure 4.5.7-2 shows the projected average number of non-fatal days lost injuries based on the 4 
projected production shifts.  Implementation of Alternative 5 would likely cause a potential 5 
decrease in the average number of non-fatal days lost injuries associated with decreased surface 6 
mining nationwide.  The Appalachian Basin would likely realize the greatest benefits from the 7 
projected reduction of surface mining production. 8 
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Figure 4.5.7-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 1 
Alternative 5 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 5 would likely have negligible effects on public safety incidents 5 
nationwide based on the projected production shifts.  Blasting activities in the Appalachian Basin 6 
would be expected to decrease, which may have an overall beneficial effect.  Blasting would 7 
likely increase the greatest in the Northern Rocky Mountains and Great Plains; however, based 8 
on a lower population density in this part of the United States, negligible effects would be 9 
expected. 10 

4.5.7.2 Health Impacts 11 

Occupational Health 12 

Figure 4.5.7-3 shows that implementation of Alternative 5 would likely cause an adverse 13 
increase in the number of coal mining-related illnesses due to a projected increase in 14 
underground mining production.  The largest increases would be expected in lung and repetitive 15 
trauma disorders. There would be a projected negligible decrease in illnesses at surface mines; 16 
however, the overall number of illnesses would be expected to increase over Alternative 1. 17 
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Figure 4.5.7-3. Projected Average Number of Illnesses per Year – Alternative 5 vs. 1 
Alternative 1 2 

 3 

Figures 4.5.7-4 and 4.5.7-5 show the projected estimated changes in lung diseases and repetitive 4 
trauma disorders by coal basin if Alternative 5 were implemented.  The greatest adverse 5 
increases would be expected in the Northern Rocky Mountains and Great Plains Basin because 6 
of increased surface mining production and in the Appalachian and Illinois Basins because of 7 
increased underground coal production. 8 
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Figure 4.5.7-4. Dust Disease of the Lung – Alternative 5 vs. Alternative 1 1 

 2 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-238 

Figure 4.5.7-5. Disorders Associated with Repeated Trauma – Alternative 5 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 5 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  There may a negligible decrease in 5 
occurrences in the Appalachian Basin and an increase in occurrences in the Northern Rocky 6 
Mountains and Great Plains based on overall projected coal production shifts.  However, based 7 
on the lower population density in the Northern Rocky Mountains and Great Plains, the overall 8 
impacts may be lessened. 9 

4.5.8 Cumulative Impacts 10 

The Council on Environmental Quality (CEQ) regulations implementing the procedural 11 
provisions of NEPA define cumulative effects as “the impact on the environment which results 12 
from the incremental impact of the action when added to other past, present and reasonably 13 
foreseeable future actions, regardless of what agency (Federal or non-Federal) or person 14 
undertakes such other actions” (40 CFR 1508.7). The term actions, as used in CEQ regulations, 15 
may include a broad range of activities—from activities as specific as individual construction 16 
projects to those as general as implementation of regulatory programs. Adverse effects from an 17 
individual action may be minor, but similar effects may accumulate over time from one or more 18 
origins and collectively result in high adverse effects that degrade important natural resources.  19 
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The cumulative impact analysis builds on the analyses of the direct and indirect impacts 1 
described previously in Chapter 4. 2 

4.5.8.0 Context and Need for Cumulative Impact Analysis 3 

This DEIS is programmatic, addressing direct, indirect, and cumulative environmental 4 
consequences that are correspondingly broad in scope. Although potential direct and indirect 5 
effects of regulatory changes associated with the action alternatives have been previously 6 
identified in Chapter 4, a cumulative impact analysis is important because the proposed action 7 
and alternatives would not be implemented in a vacuum. That is, the potential effects associated 8 
with the implementation of any selected actions would be interwoven with many other actions, 9 
events, and trends taking place at local, regional, national, and international levels.  10 
 11 
As summarized previously within this chapter, the proposed action and alternatives result in two 12 
categories of projected effects: 13 
 14 

• Effects on the locations and types of coal production 15 

• Effects on environmental, social, and economic resources 16 
 17 
The projected production shifts, and associated changes in where and how coal is produced, 18 
would lead to potential direct and indirect environmental, social, and economic effects.  19 
However, coal mining is but one factor playing a role in effects on natural resources such as 20 
streams and on communities in and around mining areas.  With or without changes to the 21 
SMCRA regulatory program as considered in this DEIS, the human environment within the coal 22 
mining regions would continue to change.  None of the alternatives evaluated in this DEIS would 23 
reduce the effectiveness of the current regulatory framework for coal mining. 24 

4.5.8.1 Approach to Cumulative Impact Analysis 25 

The cumulative impact analysis conducted for this DEIS follows the approach and methodology 26 
used in the 2008 OSM Final DEIS for Excess Spoil Minimization and Stream Buffer Zones 27 
(OSM, 2008).Information and results have been modified as appropriate for this DEIS.  This 28 
approach and methodology are consistent with the guidelines found in the CEQ report 29 
Considering Cumulative Effects under the National Environmental Policy Act (CEQ, 1997). 30 

As discussed in Chapter 3, the study area for this DEIS analysis consists of the 25 states in which 31 
coal mining occurred in 2008 or is likely to occur in the foreseeable future.  This proposed 32 
federal action considered in this DEIS would affect the human environment in the 25-state study 33 
area.  For an action involving federal rules that would have nationwide applicability, it is not 34 
feasible to evaluate all specific past, present, or reasonably foreseeable future activities and 35 
associated cumulative effects in each state, ecoregion, or watershed in which mining occurs.  For 36 
most of those other activities, OSM has no information, and developing and analyzing 37 
information on those actions and their impacts would have exorbitant costs.  Furthermore, 38 
analysis of those actions and their effects is not central to an informed evaluation of the impacts 39 
of this federal action.  Therefore, we provide general information on the affected environment 40 
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based on programs and actions that could occur in and around coal mining areas and 1 
summarizing potential cumulative effects primarily at the national level.  Because the cumulative 2 
perspective for this DEIS is broad, the impact analysis is generally qualitative rather than 3 
quantitative. 4 

4.5.8.2 Other Actions with Potential Cumulative Effects 5 

This cumulative impact analysis addresses impacts and trends from the following actions and 6 
programs that may be cumulative to the impacts of this proposed federal action or an alternative 7 
to that action as considered in this DEIS: 8 

• SMCRA Title V requirements not considered under this DEIS—(Unaffected Title V 9 
SMCRA program requirements) 10 

• SMCRA Title IV, Abandoned Mine Lands (AML) reclamation program 11 

• Clean Water Act Section 303, Total Maximum Daily Load (TMDL) program 12 

• Clean Water Act Section 402, National Pollutant Discharge Elimination System 13 
(NPDES) permit program 14 

• Clean Water Act Section 404 program 15 

• Emergency Watershed Protection (EWP) program   16 

• Forestry 17 

• Agriculture 18 
 19 
Summary descriptions of these actions, programs, and economic sectors are provided below.   20 
The effects from any past actions are reflected in Chapter 3 as part of the baseline analysis 21 
describing existing conditions, characteristics, and trends of the various resource areas. 22 

SMCRA Title V Requirements Not Considered Under This DEIS:  Title V of SMCRA 23 
establishes comprehensive and detailed requirements with respect to the regulation of surface 24 
coal mining operations.  These statutory provisions and regulations set forth permitting and 25 
performance requirements to minimize the adverse effects stemming from coal mining activities.  26 
The proposed action and alternatives considered in this DEIS involve potential changes to 15 27 
elements of this regulatory program, as summarized in Chapter 2.  These 15 elements constitute 28 
only a portion of the overall SMCRA regulatory program; other elements of the regulatory 29 
program would not be affected by the proposed action or alternatives.  Any regulatory changes 30 
considered herein would not affect State or Tribal programs, and the relationships between State 31 
or Tribal programs with OSM. 32 

Abandoned Mine Lands Reclamation Program:  The purpose of the SMCRA Title IV 33 
program is to promote the reclamation of mined areas left without adequate reclamation prior to 34 
the passage of SMCRA (August 3, 1977) and that continue to substantially degrade the quality of 35 
the environment, prevent or damage the beneficial use of land or water resources, or endanger 36 
the health or safety of the public (30 U.S.C. 1202(h)).  The program is supported by a fee levied 37 
on each ton of coal produced.  Twenty-five states and three tribes administer approved AML 38 
programs.  39 
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Total Maximum Daily Load (TMDL) Program:  The 1972 Clean Water Act, Section 303, 1 
establishes water quality standards and TMDL programs.  Under Section 303(d) of the CWA, 2 
states, territories, and authorized tribes are required to develop lists of impaired waters that are 3 
not meeting water quality standards established by states, territories, and authorized tribes, even 4 
after treatment systems have been installed to address point sources of pollution. Section 303(d) 5 
requires that these jurisdictions establish priority rankings for waters on the lists and develop 6 
total maximum daily loads for these waters.  A TMDL is a calculation of the maximum amount 7 
of a pollutant that a waterbody can receive and still meet water quality standards.  The TMDL is 8 
the sum of the allowable loads of a single pollutant from all contributing point and nonpoint 9 
sources. The calculation must include a margin of safety to ensure that the waterbody can be 10 
used for the purposes the state has designated. The calculation must also account for seasonal 11 
variation in water quality.  Before a new mining operation can occur in a 303(d) listed stream, it 12 
must demonstrate that it can operate without exceeding the TMDL limits for the affected 13 
watershed. 14 

National Pollutant Discharge Elimination System (NPDES) Program:  Water pollution 15 
degrades surface waters, making them unsafe for drinking, fishing, swimming, and other 16 
activities. As authorized by the Clean Water Act, the NPDES permit program controls water 17 
pollution by regulating point sources that discharge pollutants into waters of the United States.  18 
USEPA is charged with administering the NPDES permit program but can authorize states to 19 
assume many of the permitting, administrative, and enforcement responsibilities of the NPDES 20 
permit program. Authorized states are prohibited from adopting standards that are less stringent 21 
than those established under the federal NPDES permit program but may adopt or enforce 22 
standards that are more stringent than the federal standards if allowed under state law. At the 23 
time of publication, 45 states and the Virgin Islands have assumed NPDES authority. Since its 24 
introduction in 1972, the NPDES permit program has been responsible for great improvements in 25 
U.S. water quality.  Any existing or new coal mine must receive an NPDES authorization and 26 
comply with applicable discharge limits. 27 

Clean Water Act Section 404 Program:  The goal of the Clean Water Act (CWA) is to protect 28 
and restore the chemical, physical, and biological integrity of the nation’s waters.   CWA Section 29 
404 helps to achieve this goal by establishing a program to regulate the discharge of dredged and 30 
fill material into waters of the United States, including wetlands. Responsibility for 31 
administering and enforcing Section 404 is shared by the USACE and the USEPA.  USACE 32 
administers the day-to-day program, including individual permit decisions and jurisdictional 33 
determinations; develops policy and guidance; and enforces Section 404 provisions.  USEPA 34 
develops and interprets environmental criteria used in evaluating permit applications, identifies 35 
activities that are exempt from permitting, reviews and comments on individual permit 36 
applications, enforces Section 404 provisions, and has authority to veto USACE permit 37 
decisions.  With USEPA approval and oversight, states and tribes can assume administration of 38 
the Section 404 permit program in certain “nonnavigable” waters within their jurisdiction.  At 39 
the time of publication, only Michigan and New Jersey have done this. In those two states, the 40 
USACE retains jurisdiction in tidal and navigable waters and their adjacent wetlands.  Fills in 41 
U.S. waters can be authorized by the USACE through either the general permit or individual 42 
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permit process.  If a mining permit would result in no more than minimal adverse effects on 1 
aquatic systems, including mitigation, they may be authorized by a nationwide permit.  The 2 
USACE does a functional analysis of all streams that will be affected and requires some form of 3 
compensatory mitigation to address all unavoidable impacts. 4 

The Emergency Watershed Protection Program:  The purpose of the Emergency Watershed 5 
Protection (EWP) program is to undertake emergency measures, including the purchase of 6 
floodplain easements for runoff retardation and soil erosion prevention to safeguard lives and 7 
property from floods, drought, and products of erosion on any watershed whenever fire, flood, or 8 
any other natural occurrence is causing or has caused a sudden impairment of the watershed.  9 
The U.S. Department of Agriculture’s Natural Resources Conservation Service (NRCS) 10 
administers the program, which is authorized under Section 216 of P.L. 81-516.  The NRCS may 11 
bear up to 75% of the construction cost of emergency measures or up to 90% in limited resource 12 
areas.  The remaining cost-share must come from local sources and can be in the form of cash or 13 
in-kind services. 14 

Forestry:  Among the strongest drivers of forestry land use status and condition in the United 15 
States are population and income.  The U.S. population has increased from about 120 million 16 
people in 1929 to over 300 million in 2010. Especially after World War II, gross domestic 17 
product (GDP) and disposable income increased in the United States. This increased income, 18 
coupled with the growing population, increased demand for all outputs of the forest, including 19 
water, timber and non-timber products, scenic beauty, fish and wildlife, and a place to recreate.  20 
After World War II, growing population and income increased demand for and greatly enhanced 21 
transportation infrastructure, which led to the growth of suburbs and other changes in land use 22 
around existing cities.  Better roads also enabled people to travel to what had formerly been 23 
remote forests.  In addition, growing populations and incomes around the world increased the 24 
demand for U.S. agricultural products, such as soybeans, which led to large-scale clearing of 25 
forest land for growing crops.  In the evolution of the current U.S. forest resource situation, 26 
forestry and agriculture have a history of competing land use, but the competition has in a sense 27 
been benign in that the use of land for either purpose has not foreclosed its later use for the other 28 
purpose.  Growth has exceeded removals on U.S. timber lands for several decades, while the area 29 
of timber land has remained relatively stable.  30 

Agriculture:  Agriculture is extremely important and is prevalent throughout all regions of the 31 
United States.  It is a major influence on water quality, riparian habitat, and forest cover.   In coal 32 
mining states, use of land for agricultural purposes declined by about 19% from 1950 to 2007. 33 

4.5.8.3 Cumulative Impacts on Selected Resource Areas 34 

This cumulative impact analysis focuses on the following topics: 35 

• Surface water quality 36 

• Surface water flow 37 

• Aquatic fauna 38 

• Terrestrial fauna 39 
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• Threatened and endangered species 1 

• Socioeconomics 2 

These resource groups have been identified as the most likely to be cumulatively affected by the 3 
proposed action and alternatives and the other sources of cumulative impacts identified above.  4 
The potential cumulative impacts on these resources are summarized below.  5 

4.5.8.3.1 Cumulative Effects on Surface Water Quality 6 

The effects of coal mining on surface water quality are well documented in terms of reduction in 7 
stream quality caused by acid mine drainage, the release of toxic materials into surface water, 8 
dissolved solids in mine drainage water, and sediment loads released into surface waters. The 9 
cumulative effects of the proposed federal action, alternatives, and other relevant programs on 10 
surface water quality are summarized in Table 4.5-1.  As noted above, the specific locations and 11 
rate of any impacts cannot be determined for this DEIS, so the table presents potential 12 
cumulative effects in qualitative terms only. 13 

Table 4.5.8-1 Summary of Cumulative Effects on Surface Water Quality 14 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate 
positive;reductions in 
acres disturbed and 
affected stream 
lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Minor positive; delay 
in implementing 
TMDL program 

Moderate positive;  
establishment of load 
limits on impaired 
streams 

High positive; 
increased number of 
TMDL calculations 
prepared and 
implemented 

NPDES 
Program 

High positive; control 
of water quality from 
point discharges 

High positive; control 
of water quality from 
point discharges 

High positive; control 
of water quality from 
point discharges 

CWA Section 
404 Program 

Minor positive; due to 
relying on the SMCRA 
permit review 

High positive; 
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

EWP Program 

Minor positive; minor 
short-term increases in 
turbidity, long-term 
reduction in nonpoint 
source runoff 

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

 High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

Forestry Trends 
Moderate adverse; 
short-term turbidity 

Moderate adverse; 
short-term turbidity 

Moderate adverse; 
short-term turbidity 
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ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; nutrient 
and sediment 
contributions with 
immature technology 
to control 

Moderate adverse; 
decrease in acreage and 
maturity of technology 
to control nutrient and 
sediment contributions 

Moderate adverse; 
decrease in acreage 
and maturity of 
technology to control 
nutrient and sediment 
contributions 

 1 

4.5.8.3.2 Cumulative Effects on Surface Water Flow 2 

Coal mining can cause changes to surface water flow in terms of locations of flow and flow 3 
rates.   The cumulative effects of this proposed federal action, alternatives, and other relevant 4 
programs on surface water flow are summarized in Table 4.5-2.  As noted above, the specific 5 
locations and rate of any impacts cannot be determined at this time, so the table presents 6 
potential cumulative effects in qualitative terms only. 7 

Table 4.5.8-2 Summary of Cumulate Effects on Surface Water Flow 8 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
probable hydrologic 
consequences (PHC) 
and cumulative 
hydrologic impact 
assessment (CHIA) 
requirements 
addressing potential 
flow effects 

High positive; PHC 
and CHIA 
requirements 
addressing potential 
flow effects 

High positive; PHC 
and CHIA 
requirements 
addressing potential 
flow effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Negligible Negligible Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Minor positive; 
reliance on the 
SMCRA permit review 

High positive; 
independent 
cumulative review to 
ensure no increased 
risk of flooding 

High positive; 
independent 
cumulative review to 
ensure no increased 
risk of flooding 

EWP Program 

Moderate positive; 
local benefits from use 
of traditional flood 
control measures; 
moderate adverse 
downstream of EWP 
measures 

High positive; 
increased use of 
riparian easements and 
application of “green” 
measures that restore 
natural function to 
attenuate flow                   

High positive; 
increased use of 
riparian easements and 
application of “green” 
measures that restore 
natural function to 
attenuate flow                   

Forestry Trends 

Moderate adverse; 
short-term removal of 
trees without 
consideration of 
cumulative effects 

Minor adverse; short-
term removal of trees, 
but lessened with 
consideration of 
cumulative effects 

Minor adverse; short-
term removal of trees, 
but lessened with 
consideration of 
cumulative effects 
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ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; removal 
of natural vegetation 
coupled with 
widespread farmland 
acreage 

Moderate adverse; 
decreased acreage and 
increased voluntary 
decision to keep natural 
riparian zones intact 

Moderate adverse; 
decreased acreage and 
increased voluntary 
decision to keep natural 
riparian zones intact 

 1 

4.5.8.3.3 Cumulative Effects on Aquatic Fauna 2 

Aquatic fauna depend on adequate surface water quality and flow to survive and function within 3 
each ecosystem.  When surface water quality and flow are affected by activities such as coal 4 
mining, adverse effects to aquatic fauna are likely to occur.  The cumulative effects of this 5 
proposed federal action, alternatives, and other relevant programs on aquatic fauna are 6 
summarized in Table 4.5-3.  As noted above, the specific locations and rate of any impacts 7 
cannot be determined at this time, so the table presents potential cumulative effects in qualitative 8 
terms only. 9 

Table 4.5.8-3 Summary of Cumulative Effects on Aquatic Fauna 10 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Minor positive; delay 
of implementing 
TMDL program 

Moderate positive;  
establishment of load 
limits on impaired 
streams 

High positive; 
increased number of 
TMDLs prepared and 
implemented 

NPDES 
Program 

High positive; control 
of water quality from 
point discharges 

High positive; control of 
water quality from point 
discharges 

High positive; control 
of water quality from 
point discharges 

CWA Section 
404 Program 

Minor positive; due to 
reliance on the 
SMCRA permit review 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

EWP Program 

Minor positive; short-
term increases in 
turbidity, but long-
term reduction in 
nonpoint source runoff 

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

Forestry Trends 
Moderate adverse; 
short-term sediment 

Moderate adverse; 
short-term sediment 

Moderate adverse; 
short-term sediment 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-249 

ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; nutrient 
and sediment 
contributions with 
immature technology 
to control 

Moderate adverse; 
decreased acreage and 
maturity of technology 
to control nutrient and 
sediment contributions 

Moderate adverse; 
decreased acreage and 
maturity of 
technology to control 
nutrient and sediment 
contributions 

 1 

4.5.8.3.4 Cumulative Impacts on Terrestrial Fauna  2 

Terrestrial fauna can be affected by coal mining directly and indirectly from causes such as 3 
direct mortality, habitat loss, and habitat fragmentation.  The cumulative effects of the proposed 4 
federal action, alternatives, and other relevant programs on terrestrial fauna are summarized in 5 
Table 4.5-4.  As noted above, the specific locations and rate of any impacts cannot be determined 6 
at this time, so the table presents potential cumulative effects in qualitative terms only. 7 

Table 4.5.8-4 Summary of Cumulative Effects on Terrestrial Fauna 8 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Minor adverse; short-
term increased 
construction; moderate 
positive; long-term 
increased reclamation 
of adverse conditions 

Minor adverse; short-
term increased 
construction; moderate 
positive;  long-term 
increased reclamation 
of adverse conditions 

Moderate adverse; 
short-term increased 
construction; high 
positive; long-term 
increased reclamation 
of adverse conditions 

CWA TMDL 
Program 

Negligible Negligible  Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible 
Moderate positive; 
riparian zone 
easements                     

Moderate positive; 
riparian zone 
easements                     

Forestry Trends 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

Agriculture 
Trends 

High adverse; long-
term change in natural 
vegetation and habitat 

Moderate adverse; 
decreased acreage 
affected and increased 
use of riparian zone 
easements, allowing 
corridor for terrestrial 
species 

Moderate adverse; 
decreased acreage 
affected and increased 
use of riparian zone 
easements, allowing 
corridor for terrestrial 
species 

 1 
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4.5.8.3.5 Cumulative Effects on Threatened and Endangered Species 1 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 2 
other statutory and regulatory requirements to ensure that the potential for impacts to special 3 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 4 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 5 
forth the programmatic standards and procedures designed to minimize mining-related impacts 6 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 7 
1996).  The cumulative effects of this proposed federal action, alternatives, along with associated 8 
programs on special status species are summarized in Table 4.5.8-5.   As noted above, the 9 
specific locations and rate of any impacts cannot be determined at this time, so the table presents 10 
potential cumulative effects in qualitative terms only. 11 

Table 4.5.8-5 Summary of Cumulative Effects on Special Status Species 12 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Minor adverse; short-
term construction; 
moderate positive; 
long-term reclamation 
of adverse conditions 

Minor adverse; short-
term construction; 
moderate positive; 
long-term reclamation 
of adverse conditions 

Minor adverse; short-
term construction; 
high positive; long-
term increased 
reclamation of adverse 
conditions 

CWA TMDL 
Program 

Negligible Negligible  Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible 
Minor positive; 
riparian zone 
easements                     

Minor positive; 
riparian zone 
easements                     

Forestry Trends 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short 
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

Agriculture 
Trends 

High adverse; long--
term change in natural 
vegetation and habitat 

Moderate adverse; 
decreased acreage and 
increased use of 
riparian zone 
easements, allowing 
corridor for terrestrial 
species 

Moderate adverse; 
decreased acreage and 
increased use of 
riparian zone 
easements, allowing 
corridor for terrestrial 
species 

 1 
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4.5.8.3.6 Cumulative Effects on Socioeconomics 1 

Any cumulative effects to socioeconomic resources would generally be primarily driven by 2 
losses or gains in employment and income.  These changes would occur on a regional basis, with 3 
some regions experiencing job losses and others job gains.  Other categories of socioeconomic 4 
effects (e.g., housing, infrastructure and services, and quality of life) would occur parallel to the 5 
employment and income shifts.  The cumulative effects of this proposed federal action, 6 
alternatives, along with associated programs on socioeconomics are summarized in Table 4.5-6.  7 
As noted above, the specific locations and rate of any impacts cannot be determined at this time, 8 
so the table presents potential cumulative effects in qualitative terms only. 9 

Table 4.5.8-6 Summary of Cumulative Effects on Socioeconomics 10 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 
If implemented, high 
adverse; substantial lost 
of jobs and income  

Alternative 3 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts  

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts  

Alternative 5 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts 

Unaffected 
SMCRA Title V 
Requirements 

Negligible Negligible Negligible 

SMCRA Title 
IV AML 
Program 

Minor positive; 
provision of some 
jobs and economic 
opportunities 

Minor positive; 
provision of some 
jobs and economic 
opportunities 

Minor positive; 
provision of some jobs 
and economic 
opportunities 

CWA TMDL 
Program 

Negligible Negligible  Negligible 
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NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible Negligible                     Negligible                     

Forestry Trends 
Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; 
forestry jobs and 
income continuing into 
the future 

Agriculture 
Trends 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; 
agriculture jobs and 
income continuing into 
the future 

 1 

4.5.8.4 Conclusions 2 

Coal mining, forestry, and agriculture often cumulatively interact in coal mining regions and 3 
result in adverse effects to environmental resources such as surface water and biological 4 
resources.  These same economic activities have also traditionally provided a major source of 5 
employment and income within the coal regions, which is generally considered a positive effect.  6 
The appropriate balance between the positive and adverse direct, indirect, and cumulative effects 7 
from coal mining, forestry, and agriculture is subjective and depends on individual and group 8 
beliefs, values, and goals.   9 

The regulatory and other programs considered in this cumulative impact analysis generally 10 
provide environmental protection support to affected environmental resources.  These programs 11 
serve to lessen adverse effects under most circumstances. 12 

All of the rule-making alternatives under consideration in this DEIS would directly, indirectly, 13 
and cumulatively reduce environmental effects from coal mining in terms of less surface acreage 14 
disturbed and stream-miles affected by coal mining.    The magnitude of those environmental 15 
impact reductions would vary by region and by alternative, and would follow the patterns of the 16 
projected coal production shifts.  17 

4.6 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT 18 

OF RESOURCES 19 

Consideration of irreversible and irretrievable commitments of resources is required by NEPA 20 
and the CEQ regulations implementing NEPA.  The definitions and perspectives on irreversible 21 
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and irretrievable commitment of resources relevant to the proposed Federal action and 1 
alternatives herein are based on the content of OSM (2008).   2 

A resource is irreversibly committed when an action alters the resource so that it cannot be 3 
restored or returned to its original or pre-disturbance condition. A resource is irretrievably 4 
committed when it is removed or consumed. For example, in the surface mining of coal, the 5 
removal of coal would ultimately be both an irreversible and irretrievable commitment of 6 
resources. While the coal would be irreversibly committed from the geologic formations, it is 7 
also irretrievably committed when burned for electrical generation. 8 

Another example of irreversible loss involves native soil loss or erosion. Soil losses from 9 
handling, erosion losses from topsoil stockpiles, and other unavoidable erosion losses of native 10 
soils would be irreversible. SMCRA requires that soil erosion and sedimentation be minimized 11 
and otherwise controlled to mitigate these effects to the maximum extent technologically 12 
feasible. Also, studies of reclaimed sites have shown that non-native mine soils, with time, 13 
become more like stable developed native soils. 14 

The direct burial of stream segments by excess spoil or coal preparation waste is a long-term 15 
irretrievable commitment of resources for the buried stream segment. However, the CWA and 16 
SMCRA provisions are designed to assure that adverse impacts to aquatic resources are 17 
minimized and that significant degradation of the downstream watershed does not occur. 18 
Consequently, the effects of surface coal mining on aquatic resources would be irreversible for a 19 
buried stream segment, but may produce varying levels of impact to the overall hydrologic 20 
regime depending on the watershed considered. 21 

Impacts on terrestrial resources, such as forests and wildlife, may be either permanent or 22 
temporary depending on the time frame considered. For instance, a mine site without 23 
reforestation as the post-mining land use may still result in a reversion to forestry through natural 24 
succession–despite the problems of excess compaction, lack of native seed sources across the 25 
reclaimed area, and other conditions hostile to reforestation. With sufficient time, although it 26 
may take hundreds of years, natural processes for mine soil improvement and succession can 27 
overcome conditions limiting reforestation, and the resource loss is not irreversible. Conversely, 28 
intensively managed reclaimed mine sites may never regain trees due to long-term use as 29 
industrial, residential, agricultural, or other non-forest uses. Reclamation techniques may exist to 30 
equal or exceed natural forest regeneration and productivity. In the cases where these techniques 31 
are applied, the loss of forest resource may be no less reversible than such losses are from 32 
timbering; and in some cases productivity gains may surpass forestation on native soils. 33 
Reclamation of mine sites to forest conditions (commercial or otherwise) may not reestablish 34 
wildlife habitat to pre-mining conditions. Actions that promote the tangible benefits for return of 35 
mined land to forest or other natural conditions are encouraged so as to minimize and mitigate 36 
adverse ecological effects. 37 

While loss of individuals of certain species within the mined areas may be irreversible, 38 
individuals of other species may be mobile enough to relocate to adjacent interior forest tracts or 39 
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other land uses. Adjacent tracts may or may not be able to support the additional populations due 1 
to competition for habitat. Again, the reclamation methods employed and post-mining land uses 2 
selected will determine whether or not the loss of wildlife resources is irreversible. Researchers 3 
have debated the benefits and detriments of forest edge habitat versus forest interior habitat, 4 
centered on the concept of biodiversity. Studies have shown that a post mining change in habitat 5 
can provide transitional habitat for declining grassland species uncommon to forested 6 
ecosystems. Accordingly, a shift in wildlife resource species may be temporary in nature, as with 7 
the vegetative cover, and provide arguments both for and against irreversible change–depending 8 
on the viewpoint of the observer. 9 

Environmental controls on surface coal mining and reclamation may render some coal resources 10 
irretrievable. Avoiding and minimizing valley fill stream impacts could make portions of coal 11 
seams recoverable only by inefficient methods or not feasible to recover at all. However, these 12 
effects may be temporary for some coal resource blocks if different mining methods become 13 
feasible or the coal market makes it economical to mine the reserves in compliance with 14 
environmental controls. That is, rising energy prices or new technology might allow mining and 15 
reclamation techniques that currently cannot be performed within profit margins. The loss of 16 
these reserves would not have an immediate, irreversible effect on energy production, because 17 
sufficient coal reserves exist elsewhere to meet current energy demands. However, long-term 18 
effects on energy production could occur, since rendering some surface mining coal reserves 19 
unminable could ultimately hasten reserve depletion when other coal sources dwindle. 20 

4.7 METHODOLOGY  21 

This section provides a summary of the approach to and methods used to identify and assess the 22 
impacts potentially resulting from implementation of the Proposed Action and Alternatives 23 
considered within this DEIS.  Where possible, the principal elements that represent the five 24 
Alternatives (see Chapter 2) are grouped into subsections for water, land, and other elements 25 
describing the potential impacts.   Impacts are generally assessed by identifying and evaluating a 26 
cause-effect relationship – that is, the elements (if implemented) represent the “cause”, and the 27 
“effects” are the potential impacts to the baseline conditions and characteristics resulting from 28 
implementation of the elements.  The impact analysis methodology includes both the effects to 29 
coal mining and associated production shifts, and effects to environmental resources.   30 

4.7.1 Coal Resources and Mining 31 

To represent the Proposed Action and alternatives, OSM developed a matrix linking the 11 32 
principal elements with five alternatives (see Chapter 2).    From the coal resources and mining 33 
perspective, analysis led to the conclusion that implementation of the any alternative would have 34 
two distinct types of impacts: an operational/cost impact and an environmental impact.  Upon 35 
assessment of how the elements may affect individual mines and regional mining, it was 36 
determined that some of the elements would only have an impact on where (region) and how 37 
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(surface/underground) coal would be mined, while other elements would only impact mining 1 
costs.  Some elements will have a dual impact. 2 

4.7.1.1 Major Assumptions 3 

At the present stage of the analysis, the underlying assumptions that have guided the coal 4 
resources and mining impact process include: 5 

• Nationwide coal production for electricity generation and other uses would remain 6 
constant in the immediate future (generally fifty years before realistic alternatives to coal 7 
for energy generation are viable).  8 

• The thermal value for coal production for energy generation must also remain constant; 9 
thus, any decline in higher BTU eastern coal would require an equivalent amount of 10 
production to generate the same energy content (i.e. more tons of western coal would be 11 
necessary to replace eastern coal). 12 

• Full implementation of any changes to the SMCRA regulatory program would take place 13 
over a 10-12 year period.  14 

• Metallurgical coal production from the Appalachian region of the U.S. would also be 15 
impacted and additional offsets or production from other sources would be necessary, if 16 
there is a decline in production. 17 

• Alternative 1, the No Action Alternative, represents the current state of coal production 18 
(the baseline) under the current interpretation of SMCRA and would not materially 19 
change within the impact analysis. 20 

• Impact analysis of the proposed rule does not consider any current trends caused by 21 
EPA’s reinterpretation of the Clean Water Act (CWA) and 401, 402, 404 permitting 22 
processes as applied to the Appalachia region. 23 

• This analysis does not consider other externalities potentially impacting coal production; 24 
that is, any projected increases in coal production from region to region are assumed to be 25 
possible and do not consider such things as transportation limitations, production 26 
limitations from equipment or labor forces, greenhouse gas (GHG) regulatory impacts to 27 
mining, etc.   28 

4.7.1.2 Impact Estimation 29 

The DEIS Mining Analysis team estimated ranges of potential individual and cumulative impacts 30 
to current coal production levels that would be caused by the implementation of the proposed 31 
action and alternatives.  For each region, coal production was projected to stay the same, 32 
increase, or decrease based on the effects of each alternative.  This estimation process was 33 
undertaken during the course of an informal elicitation process.  The informal elicitation process 34 
involved coal mining Subject Matter Experts (SMEs) experienced in mining operations and coal 35 
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regulatory programs, who estimated the order of magnitude of the coal production tonnage that 1 
could be lost within each coal mining region.  Due to limitations of time and budget, potential 2 
impacts to land acres and stream lengths associated with coal mining activities were considered 3 
to be proportional to coal production levels.  4 

4.7.1.3 Expert Elicitation Process 5 

The expert elicitation is a systematic approach to synthesize subjective judgments of experts on a 6 
subject where there is uncertainty due to insufficient data, when such data is unattainable 7 
because of physical constraints or lack of resources.  It seeks to make explicit and usable the 8 
unpublished knowledge of the experts, based on accumulated experience and expertise, including 9 
insight into the limitations, strengths and weaknesses of the published knowledge and available 10 
data.  Usually, the subjective judgment is represented as a “subjective” probability density 11 
function (PDF) reflecting the experts belief regarding the quantity at hand, but it can also be for 12 
instance the experts beliefs regarding the shape of a given exposure response function.  13 

The elicitation process is a method of subjective probabilities in which an expert or experts are 14 
asked to estimate various behaviors and likelihoods regarding specific model variables or 15 
scenarios.  This method has seen increasing usage in environmental risk assessment and is used 16 
by federal agencies such as EPA (EPA/630/R-97/001, March 1997).  An expert elicitation can be 17 
informal or formal. Informal elicitation methods include self assessment, brainstorming, causal 18 
elicitation (without structured efforts to control biases), and taped group discussions between the 19 
project staff and selected experts.  In contrast, formal elicitation methods generally follow the 20 
steps identified by the U.S. Nuclear Regulatory Commission (USNRC, 1989; Oritz, 1991; also 21 
see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; Taylor and Burmaster; 1993) and are 22 
considerably more elaborate and expensive than informal methods. 23 

According to NCRP’s definition of an expert (NCRP 1996), an expert has: (1) training and 24 
experience in the subject area resulting in superior knowledge in the field, (2) access to relevant 25 
information, (3) an ability to process and effectively use the information, and (4) is recognized 26 
by his or her peers or those conducting the study as qualified to provide judgments about 27 
assumptions, models, and model parameters at the level of detail required.  Therefore, the 28 
individuals who participated in the elicitation process, as mentioned above, are experts and, 29 
therefore, the described elicitation process is valid. 30 

4.7.1.4 Expert Panel Requirements and Qualifications 31 

The SME panel involved in this project included a balanced sample of experts able to make and 32 
express judgments on the uncertainties that are to be elicited, based on their in-depth knowledge 33 
of the coal industry.  The expert panel represented both the industry operational point of view 34 
and the environmental and NGO perspective regarding coal mining company responses to 35 
potential regulatory changes.  The diversity of expert views itself carries valuable information 36 
and should be part of the open reporting of the study results, and heterogeneity among experts is 37 
highly desirable. 38 
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The purpose of the initial informal elicitation (also called “first-round” expert elicitation) was to 1 
provide reasonable/plausible input for a sensitivity analyses, as well as a semi-quantitative 2 
ranking of potential impacts to coal mining operations and the industry as a whole.  The key 3 
uncertainties identified through this sensitivity analyses could then be subjected to a second 4 
round expert elicitation.  5 

The execution of an Expert Elicitation process requires skills and experience, and the 6 
involvement of different experts. In general, three types of experts can be distinguished: 7 
generalists, subject matter experts, and normative experts (See Kotra et al., 1996, and Loveridge, 8 
2002).  SME’s typically are at the forefront of a specialty relevant to the problem and are 9 
recognized by their peers as authorities because of their sustained and significant research on the 10 
topic. Required competencies of subject-matter experts include: 11 

• possess the necessary knowledge and expertise 12 

• have demonstrated their ability to apply their knowledge and expertise 13 

• represent a broad diversity of independent opinion and approaches for addressing the 14 
topic(s) in question 15 

• are willing to be identified publicly with their judgments (at least be willing to be 16 
identified as member of the expert panel, while individual judgments might be reported 17 
anonymously) 18 

• are willing to identify, for the record, any potential conflicts of interest 19 

• flexibility of thought and ability to objectively consider evidence that challenges his or 20 
her own conventional wisdom  21 

• ability to explain complex topics in clear and straightforward terms 22 

The EIS mining expert team members were selected to fit the description of SMEs and represent 23 
a range of viewpoints and perspectives.  24 

4.7.1.5 Industry Consultation not Included in Elicitation 25 

A key element to a more rigorous analysis (second-round expert elicitation) would include 26 
canvassing the industry in order to obtain probabilistic ranges of impact based on the opinion of 27 
representatives of major coal producers throughout the country.  The results from that survey 28 
would serve as a sounding board that would allow the expert team to refine its defined impact 29 
ranges while obtaining a first-hand opinion from industry experts regarding the impacts of each 30 
Alternative.  However, OSM determined that detailed consultation with industry should not be 31 
undertaken at this time.  An initial simulation of the effects of potential rule changes on selected 32 
(representative) operations (surface and underground) located in the various coal-producing 33 
regions would provide additional assurance about the soundness of the assumptions made by the 34 
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expert team during the informal elicitation process. OSM is interested in receiving comments in 1 
this regard.  2 

4.7.1.6 Deterministic versus Stochastic Impact Approaches 3 

Even though the elicited regional coal production shift impact values are incorporated into the 4 
model developed by the expert team in a deterministic fashion (a single percentage value is 5 
associated with the impact of each matrix element), in reality, these values represent the most 6 
likely value within a range elicited by the team.  For example, Element # 1, Stream Definition, 7 
may be considered to have an individual impact of 30% on the surface production of Region 1 8 
under Alternative 2; however, even though it is the most likely impact (in the opinion of the 9 
experts), in reality that impact may be between 25% and 35%.   10 

A more detailed analysis would require a formal elicitation process through which probabilistic 11 
ranges of impact would be defined by the experts. Those ranges, which are defined by a 12 
minimum, maximum and “most likely” impact values, would then be used to build a stochastic 13 
prediction model (Monte Carlo simulation).  The stochastic prediction model would take into 14 
consideration the impact ranges defined by the experts and generate Beta PERT (or simply, 15 
PERT) distributions.  These distributions use the most likely value, but are designed to generate 16 
a distribution that more closely resembles realistic probability distribution.  17 

The PERT distribution constructs a smooth curve which places progressively more emphasis on 18 
values around (near) the most likely value, in favor of values around the edges. In practice, this 19 
means that the experts "trust" the estimate for the most likely value, and believe that even if it is 20 
not exactly accurate (as estimates seldom are), they have an expectation that the resulting value 21 
will be close to that estimate. Assuming that many real-world phenomena are normally 22 
distributed, the appeal of the PERT distribution is that it produces a curve similar to the normal 23 
curve in shape, without knowing the precise parameters of the related normal curve as shown 24 
below: 25 

 26 

 27 

Each probabilistic element would have and individual impact on coal production that, combined 28 
with all the other elements of a specific Alternative, would render the probabilistic cumulative 29 
impact of that Alternative on the production of a given region. 30 
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At this point, the deterministic model (using the “most likely” impact values) has been 1 
completed, while the stochastic model is still being developed.  The following is a detailed 2 
explanation of the methodology involved in the development of the deterministic model: 3 

4.7.1.7 Baseline Data 4 

The baseline data (representing Alternative 1 in the DEIS) was obtained from the 2008 DOE/EIA 5 
production reports as shown in the following table: 6 

 7 

4.7.1.8 Estimation of Production Losses (Tons) 8 

As noted above, the impact of the implementation of the various alternatives on the regional 9 
baseline production was based on an informal elicitation process in which the team SME panel 10 
estimated the tons that would be lost in each region due to the revised regulatory requirements.  11 
Based on their knowledge of both the industry and the characteristics of the various coal regions, 12 
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the expert team assessed the potential effect that the 11 elements contained in each Alternative 1 
would have on the surface and underground production in those regions. 2 

The experts determined which elements would only have a cost impact and those which would 3 
likely cause a reduction in production (lost tons) based on restrictions it would impose on where 4 
and how mining operations could be undertaken.  For example, elements such as “Fish and 5 
Wildlife Protection and Enhancement” would have a cost impact, while the “Stream Definition” 6 
and “Material Damage Definition” would have an impact on production.  The most stringent 7 
interpretation of the material damage and/or stream could literally prevent surface mining in 8 
certain regions, for example.  The expert team only elicited the potential impact (expressed in 9 
terms of lost tons) originated by elements that would directly or indirectly affect the ability of an 10 
operator to carry out mining operations in a technically sound, environmentally acceptable, and 11 
economically profitable manner.  The SME panel was constrained by both time and budget 12 
restrictions for this assessment. 13 

As an example of the result of this process, the following table shows the estimated coal 14 
production losses (tons) corresponding to the implementation of Alternative 4 as estimated 15 
during the informal elicitation process: 16 

 17 
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4.7.1.9 Conversion of Coal Losses to Energy Losses (BTU) 1 

Since one of the initial premises of this study was to maintain the energy production from coal 2 
nationwide, the lost tons were converted into energy, by multiplying them by the typical heat 3 
content of the coals from each region (as shown in the DOE/EIA).  The corresponding losses are 4 
shown in the following table: 5 

 6 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-264 

For example, the implementation of Alternative 4 in the Appalachian Region would cause the 1 
loss of 16.81 million tons of coal per year (1.11 million tons of underground coal and 15.71 2 
million tons of surface coal).  Since the typical heat content of coal from that region is 24.61 3 
million Btu per ton, then the corresponding energy loss would be 16.81 MM ton x 24.61 MM 4 
Btu/ton = 413.69 Trillion Btu (27.24 Trillion Btu from underground coal and 386.46 Trillion Btu 5 
from surface coal).  6 

Applying the same principle to all the regions, the final estimated nationwide impact of the 7 
application of Alternative 4 is the loss of 531.92 Trillion Btu (79.04 Trillion Btu from 8 
underground coal and 452.88 Trillion Btu from surface coal).  9 

The following table summarizes the losses described above. 10 

 11 

It can be observed that some mining methods and/or regions were not affected by the 12 
implementation of this Alternative (shaded in green).  These are called “unaffected areas” and 13 
the production from those “unaffected areas” is called “unaffected production”. 14 

The coal necessary to make up the energy losses caused by this Alternative will come from the 15 
“unaffected areas”. 16 

4.7.1.10 Apportioning of Make-up Energy 17 

As noted previously, the additional coal required to make up the energy losses would be obtained 18 
from the unaffected areas.  For this analysis, it was considered that each unaffected area would 19 
contribute to the energy make-up, proportionally to its current production. 20 

As observed in the following table, the Northern Rocky Mountains Region is an “unaffected 21 
area”, with an “unaffected production of 63 Trillion Btu from underground mining and 9,221 22 
Trillion Btu from Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures 23 
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are the result of multiplying the “unaffected production” (tonnage) by the typical heat content of 1 
coal coming from that region: 2 

3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion BTU (Unaffected underground production) 3 

538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion BTU (Unaffected surface production) 4 

63 Trillion Btu + 9,221 Trillion Btu = 9,284 Trillion BTU 5 

As shown in the table, the total unaffected production would reach 10,766 Trillion BTU. 6 

Since the 9,221 Trillion BTU of surface unaffected production from the Northern Rocky 7 
Mountains Region represent 85.65% of the national unaffected production (9,221 Trillion BTU ÷ 8 
10,766 BTU = 85.65%), then it is assumed that 85.65% of the lost energy will come from that 9 
region.  Similarly, since the 1,450 Trillion BTU of underground unaffected production from the 10 
Illinois Basin Region represent 13.47% of the national unaffected production, it is assumed that 11 
the same percentage of the lost energy will come from that region, and so on. 12 

 13 

In this case, 14.4% of the make-up energy will come from underground operations and the 14 
remaining 85.86% will come from surface mines. 15 

The following table shows how the lost energy is distributed among the unaffected regions. For 16 
example, since the apportioning indicates that 85.65% of the lost energy will come from surface 17 
operations in the Northern Rocky Mountains Region, then an additional 459 Trillion BTU will 18 
need to come from that area (532 Trillion Btu x 85.65% = 456 Trillion BTU). 19 

 20 
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 1 

4.7.1.11 Required Additional Coal Production 2 

The following table shows the additional coal production by region required to make-up the 3 
calculated energy losses.  The necessary apportioned energy contribution of each region is 4 
divided by the typical heat content for coals form those regions, in order to calculate the 5 
necessary tons of coal.  For example, the 456 Trillion BTU from surface mines in the Northern 6 
Rocky Mountains/Great Plains Region that will have to be produced represent an additional 7 
production of 26.8 Million tons (456 Trillion BTU ÷ 17.13 Million BTU = 26.8 Million tons).  8 
The table indicates that a total of 30.1 Million tons will need to be produced at the unaffected 9 
areas in order to compensate the calculated energy losses. 10 

 11 

 12 

 13 

As shown in the table, in order to compensate for the loss of the 26.8 Million tons, 30.1 Million 14 
tons from unaffected areas are required. 15 

4.7.1.12 Required Production Increases 16 

The following table shows the required increase of production (percentage) for each unaffected 17 
region and how much the current production of those areas would need to be increased in order 18 
to obtain the necessary tons to make-up the estimated energy losses.  For example, an additional 19 
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0.2 Million tons of underground coal will be required to come from the Northern Rocky 1 
Mountains Region.  Since the current underground production of that region is 3.67 Million tons 2 
(as indicated in the baseline data), the additional requirement represents an increase of 3 
production of 4.94% (0.2 Million tons/3.67 Million tons = 4.94%). 4 

 5 

4.7.1.13 Final Production Change Projections 6 

The following table shows the final production distribution reflecting the production shifts 7 
corresponding to the implementation Alternative 4.  In the specific case of Alternative 4, 1,178 8 
Million tons of coal will need to be produced in order to provide 23,470 Trillion Btu which, 9 
under the baseline conditions, is achieved with 8 Million tons of coal less (1,170 Million tons 10 
under Alternative 1). 11 
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 1 

 2 

4.7.1.14 Projection of Changes to Acreage Affected 3 

The modified production table shows the variations in production (increases and reductions 4 
expressed both in tons and as percentage) when comparing the baseline data (Alternative 1) with 5 
each of the proposed Alternatives.  Those variations were used as the basis for the quantification 6 
of the impact on affected land acres and stream lengths, as detailed in the following sections. 7 

4.7.1.15 Acreage Affected by Surface Mining 8 

The expert team consulted well documented and reliable sources of information, such as the 9 
Energy Information Administration (EIA,) and obtained reports on the weighted average coal 10 
thickness for each one of the coal-producing regions.  Using a typical coal density of 80 pounds 11 
per cubic foot (lb/ft3), a well-established and widely accepted value used by industry and Federal 12 
Agencies such as MSHA, NIOSH and OSM, the expert team estimated the typical surface 13 
mineable coal content (tons per acre or ton/ac) for each one of those regions.   14 

The theoretically affected areas under each alternative were obtained by dividing the annual coal 15 
production by their corresponding regional coal content (ton/yr ÷ ton/ac = ac/yr). 16 

 17 
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 1 

4.7.1.16 Acreage Affected by Underground Mining 2 

In order to determine the areas affected by underground mining, members of the expert team 3 
contacted state and federal agencies.  Information on the acreage of areas associated with mining 4 
operations was collected and analyzed in order to separate the areas directly related to mining 5 
activities from those corresponding to either the “shadow area” of the underground mines or 6 
those at various stages of reclamation, as well as those related to inactive permits.  The 7 
previously described process allowed the expert team to ascertain the total permitted areas 8 
affected by mining operations under the criteria established by the proposed rule. 9 

Since the acres obtained through this process reflect the areas to be affected during the life of the 10 
permit, they were divided by the number of years that represent the average life of a permit in the 11 
areas under consideration, in order to obtain affected acres per year (permitted ac ÷ yr = ac/yr). 12 

For the various Alternatives, it was assumed that the affected areas would be directly 13 
proportional to coal production; therefore, the coal-producing areas that, according to the impact 14 
model will experience a decrease in production, will similarly have their affected areas reduced 15 
in the same proportion.  On the other hand, those areas that are forecast to have their yearly 16 
production increased will also experience a proportional increase in their affected areas.  17 
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 1 

 2 

4.7.1.17 Affected Stream Lengths 3 

Coal production shifts also affect streams within the regions, as measured by stream lengths.  4 
Total lengths of streams (perennial, intermittent and other) were calculated using GIS analysis 5 
techniques to isolate the National Hydrography Database flowlines that fell within the coal 6 
resource region within each of the coal producing states.   Perennial and intermittent streams are 7 
self-explanatory.  The definition of “Other” streams generally refers to artificial channels and 8 
other waterways that make up the NHD flowlines.  Detailed information on ephemeral channels 9 
has not been collected and was not calculated as part of this analysis.  In addition to the 10 
determination of the total length of perennial, intermittent and other stream length in each state, 11 
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the total corresponding land area making up the coal resource area in each of the respective states 1 
was determined through GIS measurement. 2 

Using the results from the stream length and land area determinations previously described, 3 
stream densities were calculated for each of the coal producing states.  The results for each coal 4 
producing state were then combined into the seven coal resource regions and an overall stream 5 
density for each coal resource region was calculated using a weighted basis.  Weighted regional 6 
average stream densities were calculated for perennial, intermittent, other and total.  Those 7 
stream densities were then multiplied by the underground and surface impacted areas (ac/yr) for 8 
each of the coal resource regions for each of the Study Alternatives (as described in the 9 
preceding sections) to determine the stream impact lengths in miles/year. 10 

 11 

 12 

4.7.2 Geomorphology and Topography 13 

Geomorphology is the science focused on developing an understanding of the form of the Earth's 14 
land surface and the processes by which that form is shaped (by both natural and man-made 15 
changes).   Topography is the shape or configuration of the land, and is typically represented on 16 
a map by contour lines.   Coal mining activities can involve extensive land disturbance including 17 
pits, waste disposal areas, fills, and facilities.   18 
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The magnitude and extent of typical land disturbance from coal mining is closely associated with 1 
the mining type and mining location, as described in the discussion of mining types by region in 2 
Section 3.1.  The geomorphology/topography impact assessment assessed how the elements 3 
associated with each alternative could affect the land surfaces in and around coal mine areas.  4 
The extent and regional context of impacts for this programmatic EIS would parallel the 5 
projected coal production shifts, with the increases or decreases in production within each region 6 
largely determining the extent of geomorphologic/topographical changes.   Changes to landforms 7 
from coal mining are largely controlled by the SMCRA regulatory program through provisions 8 
for a return of land to approximate original contour, and variances to that requirement for 9 
approved post-mining land uses.   10 

4.7.3 Water Resources 11 

Coal mining and reclamation operations, if not properly planned and conducted, can have major 12 
impacts on the hydrologic balance of the mine site and surrounding area.  Mining can interfere 13 
with the natural equilibrium of ground- and surface-water flow systems.  Some of the 14 
components of these systems are: flow patterns of ground water within aquifers; the quantity of 15 
surface water as measured by the rate and duration of flows of streams; the erosion, transport, 16 
and deposition of sediment by surface runoff in stream flow; the quality of both ground and 17 
surface water, including both suspended and dissolved materials; and the connection between 18 
ground and surface waters.    Although impacts to the hydrologic balance are unavoidable, 19 
protection of hydrologic values is an important component of SMCRA.  The proposed federal 20 
action evaluated in this DEIS primarily consists of revisions to various provisions of the existing 21 
SMCRA regulatory program to improve protection of streams from the impacts of coal mining 22 
on a nationwide basis.    Protection of water resources is a major issue and objective based on 23 
public comments associated with the previous proposed changes to SMCRA (see 34666 Federal 24 
Register / Vol. 75, No. 117 / Friday, June 18, 2010 / Proposed Rules).  25 

The Water Resources section of this DEIS includes subsections on the following topics:  26 

• water resource planning,  27 

• chemical contaminant transport,  28 

• surface water hydrology,  29 

• fluvial processes, and  30 

• groundwater hydrology 31 

In this DEIS, assessments of potential environmental impacts for each of these topics have been 32 
presented independent of one another to facilitate a logical analysis.  However, it is 33 
acknowledged that these components of the hydrological system are interrelated.  The  34 
interrelationships between these components are complex and depend upon a number of 35 
physical, chemical, and biological factors, which, in turn, are dependent upon meteorological, 36 
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geological and physiographic conditions.  The impact of coal mining on any one of these factors 1 
can trigger changes throughout the hydrologic system.  Surface and underground coal mining 2 
methods would generally affect hydrologic systems in different ways. 3 

As noted previously, this EIS is programmatic and assesses potential effects on a broad scale.  4 
Site-specific impacts cannot be identified within the scope of this impact analysis.  The 5 
environmental impacts on water resources were analyzed through evaluation of how the various 6 
water, land, and other elements could affect how mining companies would likely operate after 7 
implementation of the Proposed Action or alternatives.    Impact analysis also considered two 8 
important metrics, the projected increases or decreases in acreage and stream lengths affected by 9 
coal mining on a regional basis (see Section 4.9.1).  These anticipated acreage and stream length 10 
impacts were derived from and are directly proportional to the projected coal production shifts 11 
between regions that are projected to result from implementation of specific rule considerations.  12 
Impact conclusions for each of the  action alternatives (Alternatives 2 through 5) were compared 13 
to Alternative 1 (the No Action Alternative), or baseline condition. 14 

4.7.4 Biological Resources 15 

Mining activities have the potential to cause changes to biological resources such as vegetation, 16 
wildlife, habitats, and wetlands.  Some of the impacts that have been studied and documented 17 
occurred in association with pre-SMCRA mining.  Current coal mines are permitted under 18 
different regulatory requirements, and therefore different pollution prevention and impact 19 
mitigation requirements are in place at the different mining sites.  Thus, the published literature 20 
that has documented impacts to biological resources associated with coal mining does not 21 
necessarily represent practices under newer regulatory requirements.  New impacts that would be 22 
expected to occur as a result of continuing to issue permits for new coal mines under the current 23 
SMCRA rules are described. 24 

Representative, peer-reviewed studies have been cited within the different coal regions.  The 25 
evaluation of impacts under each alternative was primarily based upon the metrics of stream 26 
miles and acreages impacted, and compared to the No Action Alternative.  It was assumed that 27 
there would be some adverse impacts to aquatic and terrestrial habitats within coal mining areas.   28 

As stated in Section 4.0 (Introduction), this DEIS is being conducted at the programmatic level 29 
as actions encompass a large geographic scale or constitute complex programs; potential impacts 30 
to aquatic and terrestrial resources cannot be evaluated at a project-level scale.  Similarly, 31 
specific impacts to listed species cannot be evaluated at the project-level scale.  Proportional 32 
impacts to listed species would be based on the current distribution of species and identification 33 
of specific habitats that would be affected by new mining activities.  The specific locations and 34 
rate of any impacts cannot be determined at this time.  Threatened and endangered species are 35 
discussed in Chapter 3.14, including tables which describe federally listed species reported by 36 
coal region and county.  Further, Table 3.14-3 describes known causes of decline of federally 37 
listed species for the 193 counties with active mines.  A cumulative impacts discussion is 38 
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provided in Section 4.5.8.3.5 which presents potential cumulative effects in qualitative terms 1 
only.       2 

Basic environmental parameters associated with coal mining were also assessed on a regional 3 
basis as part of the impact analysis methodology.  For example, data on stream lengths and 4 
acreages affected by coal mining in each region were used in coordination with regional 5 
production changes to estimate environmental impacts by mining types and regions.  The stream 6 
miles and acreages affected would generally be consistent with increases or decreases in regional 7 
coal production.   8 

Consideration of habitats is important to impact assessment for biological resources. A habitat is 9 
the place where species live and grow – it is made up of physical factors such as soil, moisture, 10 
temperature, and light as well as biotic factors such as the food availability and the presence of 11 
predators.  When habitats change, either by natural or anthropogenic means, it affects both the 12 
organisms within the habitat, and the ecological systems next to the habitat (edge effects).  The 13 
most recognizable forms of habitat change are habitat destruction, habitat alteration, and habitat 14 
fragmentation, typically as a result of human activity.  Some of the more common causes of 15 
habitat destruction include mining, logging, trawling, and urban sprawl (Primm and Raven, 16 
2000).  Changes like these that occur suddenly can affect a population or an entire species; 17 
healthy populations of wildlife often rebound naturally after such sudden events, but endangered 18 
or rare species may require special assistance to recover (BLM, 2004). The biggest reason for 19 
species extinctions is habitat loss (Cunningham et al., 2003).  In the United States, only 42 20 
percent of the natural vegetation remains, and in many heavily fragmented regions in the East 21 
and Midwest, less than 25 percent of the natural vegetation remains (Primack, 2002).  The main 22 
impacts of these habitat changes are the changes in species composition at the site of the change, 23 
habitat loss to the species that rely on the particular ecosystem, and direct destruction of the 24 
species that are unable to move. 25 

Evaluation of potential impacts to aquatic and terrestrial habitats and the species that occur in 26 
these habitats is assessed across the different coal-mining regions for the alternatives considered 27 
in this DEIS.   The discussion for Alternative 1 summarizes impacts to biological resources 28 
reported for coal mining under the types of operations and production scenarios that are likely to 29 
occur under the current SMCRA regulatory program.  The subsections titled “water elements” 30 
include discussion of impacts to aquatic habitats during mine construction and operation, such as 31 
direct changes to habitat due to mining activities in, through, or near streams; and direct and 32 
indirect changes to habitats and impacts to species due to changes in water quality.  The 33 
subsections titled “land elements” include discussion of impacts to terrestrial habitats during 34 
mine construction and operation, such as direct changes to terrestrial habitats due to land 35 
clearing, habitat changes that may occur as a result of mine operations, and exposure of 36 
terrestrial species to mining-related chemicals.  The subsections titled “other elements” include 37 
discussion of impacts associated with reclamation and enhancement actions that would be 38 
required under the different alternatives. 39 
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Wetlands can be impacted by coal mining in two separate ways, physically and chemically.  1 
When a wetland is impacted physically by mining, it is a direct impact.  The wetland is directly 2 
filled, dredged, or drained by mining or mining activities.  A wetland can be impacted 3 
chemically by mining with runoff or groundwater with a relatively high content of dissolved 4 
minerals or an extreme pH.  Indirect impacts can also occur, are less discrete and are often 5 
unintentional.  An example of an indirect impact would be the diversion of run-off away from a 6 
site to control erosion that consequently changes the amount of water reaching an adjacent 7 
wetland causing a change in the wetland’s hydrology, leading to a change in the plant 8 
community.  Indirect impacts are difficult to quantify as often times these effects are not reported 9 
and they can occur off-site. 10 

Wetland impacts are typically described in loss of acres due to filling, dredging, or draining and 11 
loss of wetland functions as a result of an activity, such as coal mining.  Calculating the loss of 12 
wetland acreage of a mine site is a direct measurement of the area impacted.  Wetlands functions 13 
are services wetlands provide to the overall ecosystem in which they are located.  Determining 14 
the loss of wetland functions is not a direct measurement as wetland functions are not easy to 15 
observe and measure.  As such, wetland functions are generally described qualitatively. 16 

Nationally, wetland losses are mainly attributed to agriculture, forest plantations, and rural 17 
development.  Mining has not been a large attributing factor in wetland loss since 1998 (Dahl 18 
2006).  Impacts to specific locations of wetlands acreage and function due to changes in surface 19 
and underground coal mining under each Alternative are not presented in this DEIS due to the 20 
broad scale of analysis and a lack of available information.  Impacts have been described 21 
qualitatively and proportionally where feasible. 22 

4.7.5 Land Use, Visual Resources, and Recreation 23 

In many cases, use of land for coal mining purposes is a dedicated use that is long-term in nature 24 
and may be incompatible with other land uses.  Land use impacts are commonly identified when 25 
land use changes occur, when those land use changes may not result in the “highest and best use” 26 
of land, when a new land use may be incompatible with surrounding land uses, or when a new 27 
land use may be incompatible with land use plans or policies.  Some land use conflicts would be 28 
expected to occur because of the Proposed Action and alternatives, but because this is a 29 
programmatic EIS, specific land use analysis cannot be conducted.  Land use analysis is 30 
generally qualitative within this EIS; however, it can generally be stated that as coal mining 31 
locations change, those regions projected to have additional coal mining would see more land 32 
dedicated to a coal mine land use rather than other uses, while those regions projected to have 33 
reduced coal mining activity would see coal mined land reclaimed and that land become 34 
available for other land uses.  The projected regional changes in acreages affected by coal mining 35 
(associated with the projected regional production shifts) are used as a major metric to assess 36 
land use effects.  Recreation is one land use that can be affected by coal mining activity; the 37 
quality of some natural areas used, or potentially used in the future, could be adversely affected 38 
by mining.   Again, the magnitude of effect cannot be specifically located or measured at the 39 
programmatic level. 40 
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Since coal resource locations are “fixed”, there is no discretion as to the location of a coal mine 1 
once a specific coal resource is determined as a mine location; that is, the coal resource in the 2 
ground cannot be moved from one location to another.   However, if constraints to a specific coal 3 
resource location exist, that specific resource may be excluded from consideration as a mineable 4 
resource – in that case the coal resource would remain in place and the land would be used for 5 
other purposes. 6 

The visual quality of land can be substantially affected by coal mining through the presence of 7 
facilities, roads, ground disturbance, and other activities.  Natural areas and special land features 8 
can be partially or fully impacted such that the visual value of land is reduced.  The magnitude, 9 
duration, and frequency of impacts to visual resources is largely determined by the number of 10 
viewers affected, the viewer sensitivity to visual chances, distance and atmospheric conditions of 11 
viewing, and the compatibility of coal mining with other nearby land uses.   New coal mining 12 
activity in close proximity to existing coal mining areas may be more acceptable in terms of land 13 
use and visual effects compared to a new coal mine in areas that have not previously had a coal 14 
mining land use. 15 

4.7.6 Socioeconomic Resources 16 

Socioeconomic analyses generally include detailed investigations of potential effects to 17 
population, employment, income, and housing conditions of a community or area of interest.  18 
The socioeconomic conditions of a coal-producing region could be affected by changes in the 19 
rate of population growth, changes in the demographic characteristics of a region, or changes in 20 
employment in the region caused by the implementation of the Proposed Action or alternative.  21 
In addition to these characteristics, populations of special concern, as addressed by EO 12898 22 
(Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 23 
Populations, February 1994) and other specific statutes and agency rules, are identified and 24 
analyzed for environmental justice impacts. 25 

The analysis of potential socioeconomic effects is closely associated with the estimated coal 26 
production shifts in each region for each alternative, and with worker productivity.  The 27 
differences between surface and underground coal mining production shifts and worker 28 
productivity were considered in the analysis.  The average productivity per employee per hour by 29 
coal mining method (i.e., underground or surface) by region was taken directly from EIA data for 30 
2009 (EIA, 2010b).  An estimate of total labor hours to produce total tons of coal, by coal mining 31 
method, was calculated from the average productivity, the number of employees, and the total 32 
production for 2009 from the EIA data.  From the total labor hours, an average total annual hours 33 
per employee by coal mining method was developed.  To calculate the estimated number of 34 
employees by coal mining method (i.e., underground or surface), the total estimated production 35 
by method was divided by the average regional productivity per employee per hour, and then 36 
divided by the total average hours worked per employee by coal mining method.  This 37 
calculation accounts for the difference in average productivity for employee by coal mining 38 
method (e.g., in the Northern Rocky Mountain/Great Plains underground coal mining 39 
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productivity is 4.64 tons per hour per employee, while for surface coal mining the average 1 
productivity is 27.65 tons per hour per employee). 2 

To analyze the effects throughout the remainder of the regional economies of the coal-producing 3 
counties, information concerning effects on employment, income, and output were derived from 4 
the Draft Conceptual Regulatory Impact Assessment (RIA), Appendix I – State Baseline 5 
Economic Impact Analysis.  Alternatives 2 through 5 are compared to the baseline conditions as 6 
represented by the No Action Alternative (Alternative 1).   7 

Since the impact analysis was based primarily on production shifts for each mining type by 8 
region and on existing worker productivity data, the analysis does not easily lend itself to 9 
projection of effects due to the grouped water elements, land resource elements, and other 10 
elements.  As such, the estimated effects are presented for the combined effects from each action 11 
alternative, with topics chosen to represent the major socioeconomic variables.  As a 12 
programmatic EIS, impact estimates are provided on a regional basis, and specific impacts that 13 
could result from a specific coal mining operation cannot be reported as a part of this broad-scale 14 
EIS. 15 

4.7.7 Occupational and Public Health and Safety 16 

Occupational health and safety statistics based on coal production rates and mining methodology 17 
(i.e., underground or surface mining) were established previously in Section 3.20.  Therefore, 18 
potential impacts to occupational health and safety have been evaluated based on the projected 19 
geographic shifts in mining production and associated shifts in methods of surface mining or 20 
underground mining. 21 

Occupational safety elements (falling material, material handling, and slipping or falling) 22 
resulting in fatalities and non-fatal days lost were evaluated compared to Alternative 1 (baseline 23 
conditions).  The type of injury (fatal or non-fatal) is similar for underground and surface 24 
mining; however, the probability of injury (fatal or non-fatal) is greater for underground miners.  25 
Occupational health elements evaluated include disorders of the skin, lungs, repeated trauma, 26 
and other (kidney disease, diabetes, cardiopulmonary). 27 

There is little available literature for public health statistics associated with coal mining.  28 
Hendryx and Ahern (2008) found that as coal production increased, public health status in 29 
Appalachia was adversely affected and the rates of cardiopulmonary disease, lung disease, 30 
cardiovascular disease, diabetes, and kidney disease increased.  In another study, Hendryx and 31 
Ahern (June/July 2009) attempted to evaluate mortality rates in the Appalachian Basin.  Studies 32 
of these types are unavailable for other coal basins, where population densities are generally 33 
lower than in Appalachia; however, regional increases or decreases in coal production would be 34 
expected to increase or decrease local mortality rates. 35 

Blasting associated with surface mining has been associated with public safety concerns.  36 
Eltschlager (2001) reported that adverse affects resulting in public complaints from blasting 37 
include flyrock, ground vibrations, and airblast.  Eltschlager, Harris, and Baldassere (2001) 38 
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suggested that fugitive carbon-based gases in residences may be associated with blasting.  1 
Eltschlager, Shuss, and Kovalchuck (2004) also completed a study indicating that carbon 2 
monoxide poisoning in a residence 400 feet from a surface mine was attributed to blasting at the 3 
mine.  Based on these studies, increased public safety incident rates from blasting are associated 4 
with surface coal mining activities, and a regional increase or decrease in surface mine coal 5 
production would be expected to increase or decrease local public safety incident rates associated 6 
with blasting.  However, population densities near coal mines need to be considered as well, and 7 
overall population density in coal basins outside Appalachia are generally lower.  Lower 8 
population densities would have a suppressing effect on potential safety incidents due to 9 
production shifts. 10 
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Chapter 4 1 

Environmental Consequences 2 

4.0 INTRODUCTION AND ANALYTICAL APPROACH 3 

4.0.1 Introduction 4 

This chapter of the DEIS discusses the potential environmental consequences of the alternatives 5 
considered in the DEIS through a systematic impact analysis process.  Section 1502.16 of the 6 
CEQ  regulations states that the environmental consequences portion of an EIS forms the 7 
scientific and analytic basis for the comparisons required under Section 1502.14 (“Alternatives 8 
including the proposed action”)( 40 CFR Part 1500, et seq.).  Therefore, this chapter describes 9 
the potential effects of the No Action, Proposed Action, and other action alternatives (as 10 
described in Chapter 2) on the existing environment (Chapter 3).  The potential effects of each 11 
alternative can be compared and contrasted by decision-makers and members of the public to 12 
understand the differences between alternatives being considered. 13 

As noted in Chapter 1, this DEIS is being conducted at the programmatic level.  A programmatic 14 
EIS is used to evaluate actions that encompass a large geographic scale or that constitute 15 
complex programs that cannot be evaluated at the specific project-level scale.  Therefore, 16 
potential effects of the alternatives cannot be projected at specific locations or to specific mining 17 
operations.  Because this federal rulemaking initiative would have national implications, the 18 
potential impacts of the proposed action and alternatives are described on a regional basis to 19 
identify regional differences.  The regional framework for analysis is described in Section 3.0.   20 

The impact analysis presented in this chapter must consider the rulemaking alternatives and 21 
elements representing those alternatives (see Chapter 2 for detailed descriptions of alternatives), 22 
resource areas, regions, and types of mining (surface versus underground).  The highest 23 
organizational level in this chapter is at the alternative level, followed by resource area. 24 

4.0.2 Approach to Impact Analysis 25 

As discussed in Chapter 2 of this DEIS, OSM is considering regulatory changes to 15 principal 26 
elements within the SMCRA regulatory framework.  OSM has determined that changes to four 27 
of these principal elements would not result in any identifiable environmental impact (the 28 
rationale is discussed further in Section 4.04), so the impact analysis considers the potential 29 
effects of 11 principal elements that represent the proposed rulemaking alternatives.  For 30 
purposes of collective analysis, OSM has identified five provisions or approaches for each 31 
principal element and assigned each to an alternative.  Because the decision-makers will focus on 32 
evaluating and comparing alternatives, or elements within those alternatives, Chapter 4 has been 33 
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organized primarily by alternative.  Brief summaries of the alternatives under consideration in 1 
this DEIS are provided below: 2 

• Alternative 1, the No Action Alternative, represents the current state of the SMCRA 3 
regulations pertaining to each of the 11 principal elements.  As such, if adopted, no 4 
changes would be made in the regulations, and the existing regulatory provisions would 5 
continue to apply.  Alternative 1 represents the baseline for comparison with other 6 
alternatives. 7 

• Alternative 2 is comprised of provisions or approaches that are considered the most 8 
protective of natural resources among the alternatives.  These provisions impose a 9 
substantially increased administrative and economic burden on the mining industry.   10 

• Alternative 3is comprised of provisions or approaches that are protective of natural 11 
resources but to a lesser degree when compared with those under Alternative 2.  12 
Alternative 3’s provisions place less of an administrative and economic burden on the 13 
mining industry as compared with Alternative 2.    14 

• Alternative 4 is comprised of provisions or approaches that are  protective of natural 15 
resources but to a lesser degree when compared with those under Alternatives 2 and 3.  16 
Alternative 4’s provisions place less of an administrative and economic burden on the 17 
mining industry as compared to Alternative 2 and 3.      18 

• Alternative 5 represents OSM’s Proposed Action.  The Proposed Action adopts 19 
provisions of Alternatives 2 and 3, including some with modifications that are unique to 20 
the Proposed Action.  Alternative 5 attempts to balance the protection of natural 21 
resources with imposing a reasonable administrative and economic burden on the coal 22 
mining industry. 23 

In keeping with the requirements of NEPA and the CEQ regulations, the alternatives under 24 
consideration in this DEIS represent a full range of reasonable alternatives to assess for potential 25 
impacts.    26 

4.0.3 Potential Effects of the Alternatives on Coal Production Levels and 27 

Environmental Parameters 28 

The initial effect that is projected to result from revised SMCRA rules is expressed in terms of 29 
effects on coal mining operations and associated coal production.  To assess potential effects on 30 
the coal mining industry, the DEIS team judged the following three elements to be the primary 31 
determinants of how (surface versus underground) and where (coal region) future coal mining 32 
would likely occur, given the potential regulatory changes within each alternative:   33 

• Stream definition 34 

• Activities in or near streams 35 
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• Mining through streams 1 

Using these three elements as a primary basis, we assessed future coal mining production 2 
opportunities to estimate future coal production by type, region, and alternative.  Baseline coal 3 
production data are represented in Alternative 1 and are based on U.S. Energy Information 4 
Administration data for 2008.  Estimated coal production shifts for Alternatives 2 through 5 have 5 
been compared with Alternative 1 to determine the coal production effects by mining type and 6 
region.  The assessment is based on the EIS team’s collective knowledge of and experience with 7 
coal mining in the United States.  More information on the coal production assessment 8 
methodology and results is provided Section 4.7 of this DEIS. 9 

Basic environmental parameters associated with coal mining were also assessed on a regional 10 
basis as part of the impact analysis methodology.  For example, data on stream lengths and 11 
acreages affected by coal mining in each region were used in coordination with regional 12 
production changes to estimate environmental impacts by mining types and regions.  The stream 13 
miles and acreages affected would generally be consistent with increases or decreases in regional 14 
coal production.  Impacts are presented in both quantitative and qualitative terms, based on the 15 
information available.  Impacts are also characterized in terms of magnitude, duration, and 16 
frequency to the extent possible.  The coal mining industry would adapt to any regulatory 17 
changes over time – it is assumed for this analysis that full implementation of any potential 18 
regulatory changes would occur over a 12- to 15-year period once those regulatory changes have 19 
been approved.  The projected timeframe for environmental impacts would be up to 15 years 20 
from the approval date, with the specific rate and location of any environmental impacts not 21 
known at this time. 22 

4.0.4 Resource Areas Eliminated from Detailed Impact Analysis 23 

Following a preliminary impact analysis, OSM determined that potential impacts to some 24 
resource areas would be negligible or would be essentially the same among all action 25 
alternatives.  The focus of this analysis is on those environmental consequences that are 26 
potentially significant.  This approach is consistent with the spirit and intent of NEPA and 27 
Section 1502.2(b) of the CEQ regulations: 28 

Impacts shall be discussed in proportion to their significance.  There shall be only 29 
brief discussion of other than significant issues.  As in a finding of no significant 30 
impact, there should be only enough discussion to show why more study is not 31 
warranted. 32 

Based on this guidance, the following resource areas have been eliminated from detailed impact 33 
analysis, with a summary of the rationale for each decision provided below: 34 

Geology and Seismology – Coal resources lie within and are a part of the local and regional 35 
geological structure; therefore, effects to the geological and other physical aspects of coal 36 
resources and mining are discussed within the Coal Resources and Mining sections of the impact 37 
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analysis.  No other geological issues are associated with the four action alternatives within the 1 
scope of this DEIS analysis.   2 

Soils – Because coal mining results in surface disturbance of land (e.g., clearing, digging, 3 
blasting, compaction), soils are directly affected by coal mining activities.  Additionally, indirect 4 
effects from erosion are of concern for coal mining.  Effects on soil resources are generally 5 
localized, but soil resources are a very important part of regional ecosystems and need protection 6 
from coal mining activities.  SMCRA requires that soil erosion and sedimentation be minimized 7 
and otherwise controlled to mitigate these effects to the maximum extent technologically 8 
feasible.  None of the action alternatives considered in this DEIS change the extensive soil 9 
protection objectives and required procedures within SMCRA, and the incremental effects on 10 
soil resources are considered negligible among the action alternatives on a programmatic scale. 11 

Air Quality, Meteorology, and Noise – Air quality (such as particulates) and noise effects 12 
associated with coal mining are primarily localized; that is, they occur in close proximity to the 13 
coal mining activity.  From a programmatic and national perspective, any localized air quality 14 
and noise effects from mining would parallel the potential regional coal production changes 15 
identified the Coal Resources and Mining sections of this DEIS.  For example, if coal production 16 
were to increase in one region, localized effects such as particulate emissions and noise would 17 
also increase as a whole within that region.  The locations of specific localized impact changes 18 
cannot be projected within the scope of this DEIS analysis.  The scope of the DEIS does not 19 
include assessment of potential effects from coal transportation or electricity generation, such as 20 
pollutants that contribute to acid rain or climate change issues.   Although methane is the major 21 
greenhouse gas concern associated with coal mining, there would be a negligible effect on 22 
current levels of methane emissions from any coal mining activities associated with any of the 23 
action alternatives at a programmatic level. 24 

Paleontological and Cultural Resources – Because coal mining activities result in surface 25 
disturbance of land, resources of paleontological and cultural origin are sometimes vulnerable to 26 
the mining activity.  An extensive legal and regulatory framework protects paleontological and 27 
cultural resources, and this DEIS assumes that the framework would continue to manage and 28 
control any adverse effects from coal mining on those resources.  Any localized effects on 29 
paleontological and cultural resources cannot be projected within the scope of this programmatic 30 
and national analysis. 31 

4.0.5 Resource Areas Included in Detailed Impact Analysis 32 

To facilitate discussion and to focus on potential effects from an interdisciplinary perspective, 33 
some resource topics have been grouped together within Chapter 4.  The remainder of Chapter 4 34 
includes impact analysis of the following resource area groups for each alternative: 35 

• Coal resources and mining 36 

• Geomorphology and topography 37 
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• Water resources 1 

• Biological resources 2 

• Land use, visual resources, and recreation 3 

• Socioeconomics, environmental justice, and utilities/infrastructure 4 

• Occupational and public health and safety 5 

The chapter also includes discussions of cumulative impacts and irreversible or irretrievable 6 
impacts on resources associated with the proposed action and alternatives. 7 

4.1 ALTERNATIVE 1 (NO ACTION ALTERNATIVE) 8 

4.1.1 Coal Resources and Mining 9 

Alternative 1 is the baseline case and is represented by 2008 coal production data.  As discussed 10 
in the 2008 Stream Buffer Zone EIS, implementation of Alternative 1 is expected to have only 11 
slight economic impacts and is therefore unlikely to shift coal production among regions.  Based 12 
on information from the EIA, coal production totaled 1,170 million short tons in 2008.  Regional 13 
productivity from both surface and underground mines under the baseline case for 2008 is shown 14 
in the Table 4.1.1-1. 15 

Table 4.1.1-1 Regional Coal Production (2008) 16 

Region 
Current Production (MMton/yr) 

Underground Surface Total 

Appalachian Basin 232.51  157.71  390.22  

Colorado Plateau 55.78  34.28  90.06  

Gulf Coast 0.00  45.77  45.77  

Illinois Basin 64.61  34.27  98.88  

Northern Rocky Mountains and Great 
Plains 

3.67  538.39  542.06  

Northwest  1.48  1.48  

Other Western Interior 0.44  1.50  1.94  

Total 357.01  813.39  1,170.40  

 17 

Based on data from the EIA and permit data from 2008-2010, associated acreage impacts in each 18 
coal producing region are projected as follows in acres per year (see Table 4.1.1-2). 19 

Deleted: 4.1.1-1
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Table 4.1.1-2 Projected Acreage Impacts by Region 1 

Region 
Associated Acreage (ac/yr) 

Underground Surface 

Appalachian Basin 11,319.40  21,801.16  

Colorado Plateau 1,264.30  2,954.82  

Gulf Coast 12.30  3,108.20  

Illinois Basin 2,245.80  5,344.69  

Northern Rocky Mountains and 
Great Plains 

427.33  5,435.24  

Northwest 125.00  38.44  

Other Western Interior 9.40  401.76  

Total 15,403.53  39,084.32  

 2 

Thus, under Alternative 1, production and associated acreage impacts are assumed to remain 3 
consistent with 2008 numbers and current trends in coal production.   4 

In addition, the in situ coal resources across all coal producing regions will not change under any 5 
of the Alternatives 2 through 5.  While these alternatives will not change the geological location 6 
of existing coal resources that have not yet been recovered, as described in subsequent sections, 7 
some alternatives could change whether or not those resources could be legally or economically 8 
recovered. 9 

4.1.2  Geomorphology and Topography  10 

4.1.2.1 Water Elements 11 

The water elements related to material damage and corrective action thresholds would not impact 12 
geomorphology and topography under Alternative #1 since “material damage to the hydrologic 13 
balance outside the permit area would remain undefined and no corrective action thresholds 14 
would exist.  Therefore, these elements would not affect topography or geomorphology. 15 

The remaining water elements under Alternative 1 (stream definition, mining through streams, 16 
and activities in or near streams) would generally not affect geomorphology or topography in any 17 
region.  Because production is not expected to shift significantly, either regionally or from 18 
surface to underground mining, under this Alternative, and since fill placement will continue to 19 
be permitted in all streams, current practices related to the restoration of AOC following mining 20 
are not expected to change under Alternative 1.  Because placement of excess spoil and coal 21 
mine waste in perennial and intermittent streams must be avoided to the extent possible, it is 22 
expected that, in combination with the fill minimization requirements described below, that less 23 
fill material will be placed in streams and that valley fills will be minimized.  However, because 24 
the states where most valley fills occur already have policies in place requiring fill minimization 25 

Deleted: 4.1.1-2
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for all steep slope operations, the Water Elements under Alternative 1 would not likely change 1 
current practices in these areas, since continued use of these policies is expected to occur.  In 2 
other areas, fill placement in streams would continue.  In conclusion, the water elements for 3 
Alternative 1 are not expected to have an impact on topography or geomorphology. 4 

4.1.2.2 Land Elements 5 

The land elements under Alternative 1 would change requirements related to surface 6 
configuration and fills by requiring the operator to demonstrate to the regulatory authority that 7 
the operation is designed to minimize, to the extent possible, the volume of excess spoil that the 8 
operation will generate, thus ensuring that the amount of spoil returned to the mined out area is 9 
maximized.  In addition, excess spoil footprints must be minimized, with no excess design 10 
capacity allowed.  Finally, placement of excess spoil and coal mine waste in perennial or 11 
intermittent streams must be avoided to the extent possible.  If avoidance is not possible, the 12 
applicant must identify and analyze a range of reasonable alternative designs and locations for 13 
the fill or waste structure and select the one with the least overall adverse impact on fish, 14 
wildlife, and related environmental values. 15 

These requirements are expected to benefit the environment by decreasing the size of valley fills 16 
and increasing the amount of spoil placed back on the mined out area or on old mine benches.  17 
By placing more material on the mined out area or on old mine benches, topography is expected 18 
to more closely resemble its original surface configuration.  In addition, a reduction in the size of 19 
valley fills would lead to preservation of the topography in the portion of the valley that would 20 
have formerly been filled by excess spoil that would, under Alternative 1, be backfilled.    21 

Although states in the Appalachian Basin, where the majority of excess spoil fills occur, 22 
currently have fill minimization policies, on the ground impacts of Alternative 1 are still 23 
expected to occur.  The fill minimization requirements in Alternative 1 are broader than some 24 
state policies.  For example, the Kentucky and West Virginia policies only apply to steep slope 25 
operations, and the West Virginia policy does not apply to contour mines.  In contrast, the fill 26 
minimization requirements in Alternative 1 would apply to all types of mining, thus having a 27 
broader impact in the Appalachian Basin than current policies.  Alternative 1 would also 28 
minimize excess spoil in states in and outside of the Appalachian Basin that do not have fill 29 
minimization policies.  30 

The fill minimization requirements under Alternative 1 are also expected to impact the 31 
geomorphic and topographic areas of slope stability, surface configuration, and drainage.  Since 32 
over 99 percent of valley fills occur in the Appalachian Basin region, the analysis below and 33 
associated studies are focused on that region. 34 

Although there is currently no strong empirical evidence indicating that excess spoil 35 
minimization will result in less stable excess spoil fills or backfill, Peter Michael and Michael 36 
Superfesky, both with OSM, identified several issues related to fill stability that may become 37 
more significant due to minimization requirements.  Michael and Superfesky, Excess Spoil 38 
Minimization and Fill Stability (Paper was presented at the 2007 National Meeting of the American 39 
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Society of Mining and Reclamation, Gillette, WY, 30 Years of SMCRA and Beyond June 2-7, 2007. R.I. 1 
Barnhisel (Ed.) Published by ASMR, 3134 Montavesta Rd., Lexington, KY 40502). 2 
 3 
Minimizing the size of fills in order to reduce environmental impacts can result in smaller fills 4 
placed in higher elevations where the slope of the valley bottom is steep, resulting in an increase 5 
in foundation slope. Two recent studies have shown that fill stability can be reduced where an 6 
increase in foundation slope occurs.  A stability study conducted as part of the 2003 MTM/VF 7 
EIS studied a valley fill in West Virginia to determine the significance of steeper foundation 8 
slopes.   The study found that by increasing the foundation slope by moving the toe of the fill to 9 
exceedingly higher elevations up-valley while maintaining the profile of the fill face at 50-ft. 10 
vertical distances and 2:1 slopes between terraces, the SF dipped below 1.5 where the toe-11 
foundation slope reached 25 and 27 percent (14 and 15 degrees).  (U.S. DOI, OSM, “Long Term 12 
Stability of Valley Fills Final Report (March 2002))  In addition, Michael and Superfesky 13 
analyzed empirical data from mining permits and determined that while the average foundation 14 
slope of all fills in the studied database was about 10 percent, the average foundation slope of the 15 
20 failed fills was approximately 16 percent.  Furthermore, six of the 20 failed fills had slopes 16 
greater than 20 percent, while 12 had toe slopes above the database average.  Thus, absent 17 
mitigating factors, an increase in foundation slope can potentially impact long term slope 18 
stability.  Michael and Superfesky, Excess Spoil Minimization and Fill Stability. 19 

Mitigating factors can compensate for instability that could result from an increase in foundation 20 
slope.  Excess spoil minimization can serve to increase stability by increasing foundation shear 21 
strength.  As elevations increase in hollows in steep-slope Appalachia, soil depth tends to 22 
decrease, meaning that minimized excess spoil fills will be constructed on soils that are 23 
shallower than those of un-minimized fills.  While the limited amount of data on valley fill 24 
stability indicates that smaller fills founded on thinner soil layers does not completely 25 
compensate for the effect of steeper foundation slopes, shallower soils should generally add 26 
stability to minimized excess spoil fills.1 (Michael and Superfesky) 27 

Excess spoil minimization may also affect seepage rates in valley fills.  First, because minimized 28 
fills will be constructed in higher elevations, smaller drainage areas will occur, resulting in lower 29 
amounts of runoff and seepage and less pore-water discharge through the fill mass when 30 
compared with un-minimized fills.  Michael and Superfesky, Excess Spoil Minimization and Fill 31 
Stability.  However, data from the OSM stability study (OSM 2002) indicates that a reduction of 32 
drainage in minimized valley fills does not completely remedy the effects of relatively steep 33 
foundation slopes.   34 

Secondly, in cases where excess spoil minimization results in contiguity between backfills and 35 
valley fills, drainage beginning upslope cannot always be prevented from entering the fill mass, 36 
as it can be where the fill is located downslope from the mined bench or mountaintop pavement.  37 
Thus, in these cases, subsurface flows in backfills can enter valley fills unnoticed, and without 38 

                                                 
1 Michael and Superfesky note that deep soils can occur at higher elevations where weak rock types such as shale 
and claystone are exposed.  In addition, in cases of major fill instability caused by weak foundations, soil thickness 
may not be an important factor.  Excess Spoil Minimization and Fill Stability 
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successful subsurface conveyance arrangements that are continuous with valley fill underdrains, 1 
can raise pore pressures and jeopardize stability in excess spoil fills if left unchecked.  (Michael 2 
and Superfesky) 3 

Excess spoil minimization and the resulting increase in foundation slope may also increase the 4 
importance of existing regulations designed to prevent erosion, sedimentation, and flooding, 5 
especially as applied to durable rock fills.  Because fill minimization can increase the risk of 6 
slope instability, as described above, surface drainage control and contemporaneous reclamation 7 
will become more critical.  Federal regulations currently require effective drainage control of 8 
surface water runoff from areas adjacent to and above the fill and that reclamation activities 9 
occur as contemporaneously as practicable with mining operations.  (30 CFR 816.71, 816.100)  10 
However, in the case of durable rock fills, which are constructed by end dumping of the excess 11 
spoil, fill placement is completed before final surface drains are constructed.  In some cases, such 12 
as several recent occurrences in West Virginia described by Michael and Superfesky, temporary 13 
surface drainage structures have been inadequate in terms of handling high intensity rainfall, 14 
resulting in erosion, wash-out sedimentation, and localized flooding.  In addition, prolonged 15 
surface exposure can result in weathering of “durable” fill material, which can cause zones of 16 
weakness in the fill. 17 

In conclusion, existing regulations contain provisions designed to ensure fill stability.  18 
Enforcement of these regulations and appropriate foundation preparation, underdrain 19 
construction, surface drainage control, and contemporaneous reclamation will be essential in 20 
order to ensure fill stability as fills and excess spoil are minimized.  However, as described 21 
above, since the states where the majority of valley fills occur already have policies in place that 22 
provide for fill minimization in steep slope areas, Alternative 1 would not likely have any 23 
additional effects on stability in the steep slope areas of Central Appalachia because these 24 
policies are expected to continue. 25 

Alternative 1 does not propose changes the previous regulations related to AOC variances.  26 
Therefore, regulations allowing for AOC variances under Alternative 1 would not change from 27 
current practices and would therefore, have no effect on topography or geomorphology. 28 

4.1.2.3 Other Elements 29 

The Other Elements (baseline data collection, monitoring, fish and wildlife protection and 30 
enhancement, and revegetation and topsoil management) will not have an effect on 31 
geomorphology or topography under any alternative and are thus not discussed in detail in any 32 
section related to these resource areas.   33 

It is recognized that revegetation would affect topography in terms of the fact that vegetation 34 
patterns are based on topography and runoff patterns and revegetation in contradiction to these 35 
patterns can change geomorphology over time and impact erosion, soil stability, and soil 36 
moisture.  These effects and other impacts related to revegetation will be discussed in other 37 
sections of this document related to soil and water resources, since they are more relevant to 38 
those sections. 39 
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4.1.3 Water Resource Areas 1 

4.1.3.1 Water Elements 2 

4.1.3.1.1 Physical Impacts 3 

4.1.3.1.1.1 Water Resource Planning 4 

Water supply resources may be affected a very small amount by change in coal production.  Coal 5 
production may require 10–100 gallons of water per ton of coal mined for coal cutting and dust 6 
suppression, and tailings and drainage may affect surface and ground water (DOE, 2006).  Under 7 
Alternative 1 (No Action), water use related to coal production would remain largely the same or 8 
increase slightly in each region, if coal production increases.  As of 2005, mining-related water 9 
use constituted less than 1% of total water use in each region (USGS, 2005).  Mining-related 10 
surface water withdrawals constitute less than 0.001% of total surface water withdrawals within 11 
each region, and mining-related groundwater withdrawals constitute between <0.001% and 2.3% 12 
of total groundwater withdrawals within each region.  Because coal-related water use constitutes 13 
a small proportion of total regional water use, it is likely that any water use impacts associated 14 
with coal production under Alternative 1 would be limited to local impacts.  Local impacts will 15 
be dependent on local water supply use, availability, and resources.  Under this alternative, water 16 
availability may be adversely affected by allowing in-stream mining, which could adversely 17 
affect flows and surface water availability, particularly in regions dependent on surface water as 18 
a water supply source.  19 

Table 4.1.3-1 Summary of Water Use (2005) 20 

Region 
Total 

Withdrawals 
(MGD)1 

GW 
Withdrawals 

(%) 

SW 
Withdrawals 

(%) 

Mining 
Proportion 

of Total (%) 

Mining 
Proportion 
of GW (%) 

Mining 
Proportion 
of SW (%) 

Appalachian Basin 27,512 9 91 0.6 <0.001 <0.001 

Colorado Plateau 9,949 17 83 0.2 1.1 <0.001 

Gulf Coast 34,504 41 59 0.3 0.3 <0.001 

Illinois Basin 17,530 6 94 0.6 2.0 <0.001 

Northern Rocky 
Mountains and 
Great Plains 

18,128 6 94 0.4 <0.001 <0.001 

Northwest 14,956 31 69 0.4 0.7 <0.001 

Other Western 
Interior 

5,264 8 92 0.4 2.3 <0.001 

Source: USGS Estimated Water Use in the United States, 2005.  
1 Represents average daily withdrawals. 

 21 
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Drinking water quality impacts under Alternative 1 may remain the same or increase, if coal 1 
production increases in areas critical to water supply.  The quality of the local water supply may 2 
be affected if the surface or ground water resources affected are used for water supply purposes.  3 
The regional quality of the water supply is measured by Safe Drinking Water Act (SDWA) 4 
violations and National Pollutant Discharge Elimination System (NPDES) permit violations.  5 
Under Alternative 1, regional water quality, as a measure of NPDES permit violations and 6 
SDWA violations, will likely remain the same or even degrade. 7 

4.1.3.1.1.2 Surface Water Hydrology 8 

Nationally, over 70% of all coal mining is conducted through surface operations with the 9 
predominate regions being the Northern Rocky Mountains and Great Plains and the Appalachian 10 
Basin each of which accounts for approximately 66% and 19% of all U.S. surface mining, 11 
respectively.  Surface Water, Land and Other Elements impacts are directly attributable to the 12 
percentage of surface mining and are highly correlated to region.  The Water Elements of Stream 13 
Definition, Material Damage Definition, Activities In or Near Streams, Mining through Streams 14 
and Corrective Action Thresholds are all directly influenced by shifts in regional coal production 15 
and regional attributes.  For example, normalizing for approximate coal BTU levels, 16 
approximately 15 acres are affected by surface mining operations in the Northern Rocky 17 
Mountains and Great Plains per 1 million tons (MMton) of coal produced, whereas 18 
approximately 140 acres are affected by such operations in the Appalachian Basin per 1 MMton 19 
of coal produced.  Thus, the potential for adverse hydrologic impacts is possibly reflected in 20 
disturbed acres per MMton of coal produced.  For the Illinois Basin and Colorado Plateau, which 21 
each represent approximately 8% of the total surface mining, the disturbance of 170 acres and 90 22 
acres per 1 MMtons is required, respectively.  Thus, surface mining coal production 23 
redistribution between and among regions will affect substantially more or less acreage and 24 
associated hydrologic impacts, depending on the region to the production shifts.  The regional 25 
hydrologic impacts cannot be directly related just to acreage changes because of the effects of 26 
differences in mining and reclamation methods; overburden-to-coal ratios; regional landscape, 27 
precipitation, and evapotranspiration; etc.  Such acreage changes, however, are indicative of 28 
potential hydrologic impacts. 29 

Hydrologic Impacts 30 

Hydrologic and associated water quality impacts should be considered during active mining and 31 
during the bonding and postbonding timeframes.  Consideration should also be given to potential 32 
impacts associated with the watershed scale, be it highly localized in a small watershed near the 33 
mining operation or further down-gradient at HUC-14, HUC-12, HUC-10, and HUC-8 levels.  It 34 
is expected that as the size of the watershed of focus increases, hydrologic impacts will be 35 
dampened out or attenuated, thereby reducing the influence of mining operations.  The size 36 
(area) of the mining operation and the total amount of mining that has occurred or is expected to 37 
occur in a watershed are also important considerations in evaluating hydrologic impacts.  The 38 
percentage of active mining compared to area extent of reclamation and the accomplishment of 39 
contemporaneous reclamation all influence potential hydrologic impacts.  Additionally, the type 40 
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or method of reclamation will significantly influence such hydrologic parameters as peak flow, 1 
runoff volume, and seasonal water balance; all of which in turn affect stream function and water 2 
quality.   3 

Assuming continuation of current trends in regional coal production, under Alternative 1 (No 4 
Action) hydrologic impacts are expected to decrease in the Appalachian Basin and increase in 5 
the Northern Rocky Mountains and Great Plains and the Illinois Basin.  For every MMton of 6 
coal production that is shifted to the Northern Rocky Mountains and Great Plains from the 7 
Appalachian Basin, there is an expected increase in land disturbance of 15 acres in the Northern 8 
Rocky Mountains and Great Plains and a decrease in disturbance of 140 acres in the Appalachian 9 
Basin.  Regional hydrologic impacts may correspond somewhat proportionally to such land use 10 
adjustments.  A transfer in coal production of 1 MMton from surface mining in the Appalachian 11 
Basin to surface mining in the Illinois Basin would result in a decrease in land disturbance of 140 12 
acres in the Appalachian Basin and an increase in disturbance of 170 acres in the Illinois Basin.  13 
Hydrologic impacts are expected to remain nearly the same under Alternative 1, except for the 14 
changes in coal production anticipated and delineated above.  Impacts are expected to be highly 15 
localized and dampened out as watershed size increases.   16 

For the Appalachian Basin, with further adoption of the Forest Reclamation Approach (FRA) 17 
(see Sections 4.2.3.3.1.1, 4.3.3.3.1.1 and 4.5.3.3.1.1) higher peak flows that were previously 18 
associated with traditional compaction and revegetation during the reclamation timeframe, 19 
compared to pre-mining conditions, are expected to decrease relatively quickly after the FRA has 20 
been completed.  Further reductions in peak flow and runoff volume are expected post-bonding 21 
due to growth of forest and corresponding establishment of soil structure, with increases in 22 
infiltration and higher evapotranspiration rates.  Additionally, with the adoption of the recently 23 
established Fill Placement Optimization Process (FPOP), in portions of the Appalachian Basin, 24 
the area that is affected by fill placement in a stream is expected to be decreased compared to 25 
traditional fill establishment procedures.  Obviously, having no fill in a stream and adjacent 26 
watershed decreases hydrologic impacts.  Initial assessment of the FPOP showed approximately 27 
a 30% reduction in valley fills. 28 

In the Colorado Plateau, especially the southern sections of New Mexico and Arizona, 29 
implementation of reclamation procedures that use geomorphic landscape and stream design and 30 
establishment of native plants within a rough, rocky surface configuration may reduce peak flow 31 
and runoff volume while enhancing seasonal flows compared to long uniform slopes, terraces, 32 
and rock riprap drainages.  The use of near-source best management practices (BMPs) in the 33 
Northern Rocky Mountains and Great Plains and the Colorado Plateau, in lieu of traditional 34 
sediment pond designs, prior to coal extraction and concurrent with reclamation may increase 35 
peak flow and establishment of a hydrograph similar to pre-mining land use conditions. 36 

In many regions, regulations of active mining require that the peak flow estimated for pre-mining 37 
land use conditions not be exceeded or not be exceeded by more than 10% for the 10-year, 24-38 
hour design storm.  Such state and/or regional regulations reduce hydrologic impacts associated 39 
with peak flow from disturbed areas.  Other mining operations, predominantly in the Colorado 40 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-13 

Plateau, design sediment ponds to contain the entire 10-year, 24-hour design storm, whereupon 1 
the stored water is infiltrated, evaporated, or used for fugitive dust control and associated water 2 
uses.  In these situations, the hydrologic balance for localized areas may be changed. 3 

Underground mining accounts for approximately 30% of all coal mining.  The majority of 4 
underground mining, approximately 65%, occurs in the Appalachian Basin, with approximately 5 
18% and 15% occurring in the Illinois Basin and Colorado Plateau, respectively.  To the extent 6 
that the shift in mining from the Appalachian Basin to either the Illinois Basin or the Colorado 7 
Plateau is a transition from surface mining to underground mining, there may be an expected 8 
decrease in hydrologic impacts in the Appalachian Basin associated with an approximate 9 
reduction of 15 acres per MMton.  The associated increase in potential impacts to either the 10 
Illinois Basin or the Colorado Plateau may result in hydrologic impacts related to an increase of 11 
35 acres and 23 acres of underground mining, respectively.  If the shift is related strictly to a 12 
transfer of underground mining between regions, then for each MMton of coal production 13 
shifted, there would be a decrease of about 50 acres in the Appalachian Basin and an increase of 14 
35 acres or 23 acres in either the Illinois Basin or the Colorado Plateau, respectively. 15 

A shift in Appalachian Basin surface mining to surface mining in the Illinois Basin region would 16 
be expected to increase surface-related hydrology impacts from 140 acres per MMton to 170 17 
acres per MMton.  For a shift from Appalachian Basin surface production to the Colorado 18 
Plateau, a decrease in surface disturbance of approximately 50 acres per MMton would be 19 
expected. 20 

The hydrologic impact with a regional shift from an Appalachian Basin surface mining operation 21 
to an Illinois Basin underground mining operation may reduce peak flow and runoff volume in 22 
the Appalachian Basin and may have a groundwater impact in the transitional region that 23 
increases in underground mining.  Impacts would be expected to be highly localized. 24 

Stream Length Impacts 25 

Similar to hydrologic impacts, regional stream impacts will follow the shift in the coal 26 
production trend line from the Appalachian Basin to the Northern Rocky Mountains and Great 27 
Plains and the Illinois Basin.  Nationwide, the length of affected stream may decrease due to the 28 
current shift in coal production within these coal regions.  Again, similar to the analysis 29 
previously discussed, length of stream affected is related to regional coal resources and mining 30 
operations.  For example, normalizing for approximate coal BTU levels, approximately 0.03 31 
miles of stream are affected by surface mining operations in the Northern Rocky Mountains and 32 
Great Plains per 1 MMton of coal, whereas approximately 0.18 miles of streams are affected by 33 
such operations in the Appalachian Basin per 1 MMton of coal.  Thus, a six-fold decrease in 34 
affected stream length may be associated with a shift of 1 MMton of coal production from the 35 
Appalachian Basin to the Northern Rocky Mountains and Great Plains.  To further place such 36 
potential stream impacts into perspective for the Illinois Basin and Colorado Plateau, 0.16 and 37 
0.09 miles of stream are affected per 1 MMton of regional coal production, respectively.  If coal 38 
production increases at an annual rate of 1%, then, depending upon regional coal demands, 39 
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stream impact under current Alternative 1 stream and material damage regulations may be 1 
expected to increase. 2 

With the adoption of the recently established FPOP, in portions of the Appalachian Basin, stream 3 
impacts may be reduced.  For example, a review of five permits that used FPOP resulted in a 4 
decrease of approximately 45±% in the length of stream, compared to traditional fill 5 
establishment procedures that would have otherwise inundated streams with excess spoil.  6 
Depending on the size of the valley fill, stream length is expected to range in the 1,000s of feet.  7 
It should be stated that the FPOP is a very recent protocol (see Alternative 4, Section 8 
4.4.3.2.1.2). 9 

A shift in Appalachian surface mining to underground mining in either the Illinois Basin or 10 
Colorado Plateau may decrease stream impacts in the Appalachian Basin by approximately 0.18 11 
miles per MMton.   12 

Table 4.1.3-2 presents the predicted stream loss by region for each of the alternatives studied 13 
under this DEIS. 14 

Table 4.1.3-2 Predicted Regional Stream Impacts (mi/yr) by Alternative 15 
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 Intermittent 

25.14 6.41 3.61 7.33 8.72 - 0.62 51.83 

Perennial 
42.64 1.04 1.72 6.14 1.23 - 0.25 53.03 

Other 
3.10 0.52 0.68 0.97 0.65 - 0.04 5.97 

Total 
70.89 7.97 6.01 14.44 10.59 0.16 0.91 110.99 
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 Intermittent 

11.57 2.63 0.18 2.97 1.20 - 0.03 18.57 

Perennial 
19.62 0.43 0.09 2.49 0.17 - 0.01 22.80 

Other 
1.43 0.21 0.03 0.39 0.09 - 0.00 2.16 

Total 
32.62 3.27 0.30 5.85 1.46 - 0.04 43.53 
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Intermittent 
18.63 6.53 0.47 6.41 10.01 - - 42.04 
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Perennial 
31.59 1.06 0.23 5.37 1.41 - - 39.65 

Other 
2.30 0.53 0.09 0.84 0.75 – – 4.51 

Total 
52.52 8.12 0.79 12.62 12.16 0.03 – 86.23 
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4
 Intermittent 

23.49 6.16 3.56 7.19 9.15 – 0.61 50.15 

Perennial 
39.84 1.00 1.70 6.02 1.29 – 0.25 50.10 

Other 
2.90 0.50 0.67 0.95 0.68 – 0.04 5.74 

Total 
66.22 7.66 5.94 14.16 11.12 0.04 0.90 106.04 
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5
 Intermittent 

20.10 6.23 2.64 6.56 10.03 – – 45.57 

Perennial 
34.10 1.01 1.26 5.50 1.43 – – 43.28 

Other 
2.48 0.51 0.50 0.86 0.75 – – 5.10 

Total 
56.68 7.75 4.41 12.93 12.19 0.03 – 93.98 

 1 

4.1.3.1.1.3 Groundwater Hydrology 2 

Groundwater aquifers can be affected by both surface and underground mining methods.  Coal 3 
seams serve as aquifers in many coal resource regions.  Surface mining affects groundwater 4 
levels by removing these coal seam aquifers and any other aquifers located in the overburden 5 
above the coal seams.  Overburden aquifers adjacent to coal seams can also be dewatered by the 6 
process of drainage from the aquifer into the open mine pit or seepage into the unconsolidated 7 
spoil backfills.  Coal mining by itself is not a major user of surface or ground water in its 8 
operations; however, the depletion of available water supplies for other uses as a result of the 9 
mining activities can be significant.   10 

Underground mining affects groundwater levels primarily through blasting activity and 11 
subsidence.  Blasting breaks up the impermeable layers of rock material above the coal seam, 12 
thus providing additional flow paths and resulting in dewatering of the aquifer located above the 13 
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coal seam into the underground mine voids.  Likewise, subsidence can create similar fracturing 1 
of the impermeable rock layers above the mining cavity and result in dewatering of the aquifer. 2 
Theoretically, over a period of time and after the completion of mining and the proper sealing of 3 
the mine openings has occurred, groundwater levels often return to a state of equilibrium.   4 

Longwall mining techniques can have more pronounced effects on groundwater hydraulics than 5 
the older room-and-pillar method of underground mining.  Booth (1985) provides the following 6 
conclusion:  7 

Much of the ground-water impact of deep underground coal mining is dependent 8 
on and explicable by the hydraulic property changes resulting from mine-induced 9 
stresses.  The impact of a single supported heading is local but intense.  It 10 
comprises a large pressure drop and rapid dewatering in the increased 11 
permeability zone in the seam and immediate roof within the pressure arch, but a 12 
minor effect on main-roof strata above this.  An uncollapsed network of such 13 
headings forms an underdrain which may locally affect lower aquifers 14 
considerably but whose effects on the shallow system are slight and diffuse.  In 15 
contrast, the strata deformation and hydraulic impact of longwall mining are 16 
widespread and considerable.  Lower aquifers connected to the working areas 17 
through fracturing are intensely affected and provide much of the inflow to the 18 
mine.  Any hydraulic connections between the mine and shallow aquifers 19 
probably lie in tensile zones above the working areas and at the leading edge of 20 
the subsidence profile, but such connection is not a prerequisite to mine-related 21 
impacts.  Whereas the hydrological impact of supported headings is due to the 22 
drainage to the mine, that of longwall mines is also due to independent aquifer 23 
response.  Subsidence-induced permeability increases in shallow aquifers can 24 
cause increased throughput and (accentuated by storativity increases) lowered 25 
water levels in recharge zones regardless of mine drainage.  Later compression 26 
and settlement cause partial reductions in permeability and storativity and partial 27 
recoveries in water levels. 28 

Water supply wells that are dug or drilled into the fracture zone created by blasting or subsidence 29 
are subject to dewatering, a drop in water level, or a significant change in recharge capacity.   30 

Mining impacts on groundwater resources are usually focused on the negative aspects; however, 31 
reclaimed mined sites can also provide some positive benefits.  Mine spoils are more permeable 32 
than the ground from which they were excavated, even after reclamation.  This increased 33 
permeability results in higher rates of infiltration and groundwater recharge, thus reducing 34 
surface runoff and flooding potential.  The mine spoils, particularly valley fills, tend to act like a 35 
large sponge, holding the water for longer durations and slowly releasing discharge to springs 36 
and providing a higher base flow to receiving streams.  Additionally, underground mines that 37 
over a period of time have filled with groundwater are used as a primary public water supply 38 
source for many communities. 39 
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Aquifer recharge varies region by region according to geologic and hydrologic conditions 1 
particular to an area.  Recharge principals are discussed extensively throughout the 1990 2 
National Academy Press document titled “Surface Coal Mining Effects on Ground Water 3 
Recharge”.  Some applicable information extracted from that document follows: 4 

The common features of the three surface mining methods (contour, mountaintop, 5 
and area mining) that can influence recharge of ground water in the reclaimed 6 
landscape are: 7 

1. Initial vegetation removal (eliminates transpiration); 8 

2. Blasting (increases volume of overburden, fracturing of adjacent and 9 

underlying bed rock); 10 

3. Mine floor compaction (reduces recharge to lower aquifers); 11 

4. Disruption of aquifer(s) (dewatering, destruction of storage zone); 12 

5. Water storage in spoil (greater porosity, extra fill areas); 13 

6. Surface compaction (greater surface runoff); 14 

7. Unfavorable reclaimed soil (poor water storage in root zone); and 15 

8. Change in vegetation type (change in rooting depth and growing season).”  16 
 17 

Recharge depends on the availability of water for recharge, the physical 18 
characteristics of the soil and rock material the water must pass through, and the 19 
ability of the ground water reservoir to accept the recharge water.  Any of these 20 
three major factors may be limiting and thus define the actual recharge.  21 

Fracture zones and solution channels through rock material may increase recharge 22 
if they reach the surface or are otherwise located so that they come in contact with 23 
water at atmospheric pressure or greater.  In such cases they may act as localized 24 
sinks and rapidly transmit water to the ground water reservoir.  Most fractures 25 
tend to terminate at depths of about 30 meters (Bouwer, 1978).  Thus the lower 26 
parts of the fractures often are filled with water, and the rock becomes, in a sense, 27 
an aquifer.”  28 

Flow systems in fracture zones are very difficult to quantify.  The controlling 29 
factors are the extent, size, distribution and degree of interconnection of the 30 
fractures.  A highly fractured material may allow rapid transmission of water and 31 
thus promote recharge of ground water.  If fractures are not interconnected, they 32 
cannot serve as conduits for water movement.  Slightly fractured systems are thus 33 
not likely to allow significant movement of water, whereas highly fractured 34 
systems may serve as major conduits.”  35 

Most coal regions are coincident with regions containing fractured carboniferous 36 
formations and associated consolidated rock aquifers.  Mining of coal affects the 37 
hydrogeology of a site and to varying degrees the surrounding area.  The 38 
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magnitude of change depends on the initial geologic and hydrologic conditions, 1 
including the natural recharge areas, recharge mechanisms and rates, and the 2 
methods of mining and reclamation.  3 

Most recharge in eastern coal basins occurs during the winter and the spring into a 4 
natural fracture system within the outer rock zones of mountains.  These recharge 5 
zones have formed as a result of stress-relief fracturing during landscape erosion 6 
(Wyrick and Borchers, 1981).  Mining operations destroy some of the natural 7 
fracture system, and during the winter period mining can significantly reduce 8 
recharge through surface compaction effects caused by mining equipment.  9 

In western coal basins, “Recharge to the upper aquifers in the landscape takes 10 
place largely during the snowmelt period.  Rainfall during winter and early spring 11 
can also be effective in recharging the upper aquifers in the landscape. 12 

Mine site operations may have little effect on the recharge of deep aquifers since 13 
in many cases the recharge occurs in permeable upland areas remote from the 14 
mine site.  These permeable areas are formed in the approximate location of an 15 
outcrop of a former coal seam.  16 

Table 4.1.3-3 outlines regional differences in mining impacts on groundwater.  This information 17 
was extracted mostly from the 1981 National Academy Press document “Coal Mining and 18 
Ground Water Resources in the United States” and was used as a basis for the evaluation and 19 
level of impacts that the proposed alternatives would have on groundwater in each of the coal 20 
resource regions.  Table 4.1.3-3 also lists the fresh groundwater usage for the coal-producing 21 
counties that fall within the respective coal-producing region of each coal-producing state. 22 

Table 4.1.3-3 General Description of Regional Impacts of Mining on Groundwater 23 

Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 
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AL 50.78 Northern Appalachia – Dewatering of near-surface 
aquifers overlying underground mines can be 
significant.  As the depth of aquifers increases, the 
likelihood of adverse effects on water wells decreases.  
Where mining has resulted in wells being dewatered, 
water often returns to the wells in a greater quantity after 
a period of 1 to 6 months, although the water is often of 
poorer quality.  The abandonment of some underground 
mines and the reestablishment of the groundwater 
regime have sometimes improved water quality to the 

KY 12.05 

MD 4.74 

OH 143.67 

PA 169.31 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

TN 3.39 
extent that ground water can be withdrawn from the 
mine for municipal water supplies.  Owing to the low 
permeability of many of the rocks in the region, surface 
mining has increased infiltration and decreased runoff, 
resulting in an increase quantity of ground water in 
storage for future use. 
Central Appalachia – Air shafts and underground 
mines can serve as large ground water drains.  A study 
in West Virginia indicated that wells become dry when 
less than 250 ft of overburden exists between the bottom 
of a well and an underground mine.  Air shafts 
constructed without pre-grouting drain large quantities 
of ground water, and studies have found that in many 
cases, wells less than 75 ft deep within a mile of such a 
shaft have dried up within a few months. 
Southern Appalachia – Plateau and Warrior coal fields 
– In general, the combination of an alkaline groundwater 
regime and the physical retention capacity of the clays 
ensures, to some extent, the protection of the 
groundwater resources from heavy metal contamination.  
In the Cahaba and Coosa coal fields, the steeply dipping 
coal-bearing strata plan an important role in the effect of 
a coal mine on the groundwater regime.  A short-term 
effect of the mining operations on the water resources in 
the coal fields results from mine drainages that are 
pumped to surface water supplies.  Because many of the 
mines are located in steeply dipping strata, they must be 
dewatered during the active mining phase.  In these 
areas, the long-term effect of mining on water resources 
should decrease with time. 

VA 6.72 

WV 64.62 
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 AZ 58.57 For planned surface mining in Utah, it was concluded 

that the effect of mining on the near-surface 
groundwater system and Navajo sandstone aquifer 
would be localized and would not have a significant 
impact on the Colorado River system. 
Colorado and Utah underground mining- Basin-wide 
effects of underground mining on ground or surface 
water quality is generally negligible despite localized 

CO 17.77 

NM 15.92 

UT 28.37 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

problems.  In most areas, where underground mining 
occurs beneath thick overburden, groundwater in 
affected aquifers is not used.  So long as major aquifers 
are not substantially influenced by mining operations, 
impacts should be localized and major impacts beyond 
the immediate vicinity of the mine are unlikely. 
New Mexico and Arizona – Coal is surface mined from 
cretaceous formations that contain zones of perched 
groundwater.  Alluvial material forms a near-surface 
aquifer that, when saturated, is usually the sole source of 
domestic water supply in the area.  Sandstones 
underlying the coal are utilized for municipal and 
industrial water supplies.  Post mining, where water has 
resaturated portions of the spoil, the water is a sodium-
sulfate type with a total dissolved-solids content of well 
over 1,000 mg/L. 
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LA 5.28 

Owing to existing physical and environmental 
conditions, surface mining of lignite in the region will 
have only limited and short-term effects on the 
hydrologic balance and groundwater quality at most 
mine sites.  However, in areas where the overburden is 
predominantly sand and where rainfall exceeds 
evaporation, the risk of groundwater contamination is 
greater.  Because most commercial lignite deposits 
occur in fine-grained geologic sequences, the movement 
of groundwater through most reclaimed mine spoils will 
be minimal.  The migration of groundwater with 
elevated total dissolved solid concentrations will also be 
limited. 
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TX 93.59 
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IL 54.15 
There are two major sources of poor quality recharge to 
ground water systems resulting from coal mining 
operations: (1) surface mine spoil, and (2) coal-
processing wastes, primarily slurry and gob.  Water 
quality degradation related to waste disposal results 
from downward movement of precipitation infiltrating 
gob piles. At a gob pile, most of the accumulated water 
in the recharge mound will dissipate by seepage around 
the edges of the pile at its contact with the low-

IN 63.77 

KY 27.56 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 

permeability sediments.  Some leakage to the water table 
will occur, primarily at slurry lagoon sites, but also at 
gob piles.  It should be noted, however, that ground 
water too mineralized for most uses occurs naturally at 
depths of 100 to 300 ft throughout the region.  The 
occurrence of poor-quality groundwater at shallow 
depths limits the potential impact of mining operations 
on groundwater resources outside the major river 
valleys. 
Underground mining has a limited potential to dewater 
aquifers and lower potentiometric surfaces in the region.  
In the Illinois Basin, most Pennsylvanian-age rocks have 
a low hydraulic conductivity.  As a result, hydraulic 
gradients toward underground mine openings will occur 
over a short distance. 
With little or no potential for widespread changes in the 
potentiometric surface and the low topographic relief 
characteristic, major changes in the location of 
groundwater divides and in the direction of groundwater 
flow are unlikely.  Because even the most permeable 
bedrock units have a low hydraulic conductivity, 
overburden broken by blasting, removed by a shovel or 
dragline, and placed on the spoil side of a pit 
considerably increases in porosity.  The increase in 
porosity greatly increases the amount of groundwater in 
storage. 
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CO 32.87 
As a result of dragline emplacement of the spoils and 
contouring by bulldozers, most mines in the Northern 
Great Plains have a zone of coarse, blocky rubble that 
accumulates in the base of the mine pit.  The rubble 
zone is overlain by fine-grained spoil materials.  Studies 
made throughout the Northern Great Plains suggest that 
the greater permeability of the basal rubble zone makes 
it an aquifer that is similar in most respects to the coal 
aquifer being replaced. 
In most mined areas, water reenters the cast overburden 
rapidly with as much as 5 to 10 meters of saturated 
thickness developing within 1 to 5 years. 

MT 20.79 

ND 4.99 

WY 71.13 
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Coal 
Resource 
Region 

State 

Fresh 
Groundwater 

Usage (MGD) in 
Coal-Producing 

Counties 

Regional Impacts of Mining on Groundwater 
(information in column below taken from “Coal Mining and 

Ground Water Resources in the United States”, National 
Academy Press, 1981), unless noted otherwise. 
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AK 0.21 Information not available in document for Alaska.  

O
th

er
 W

es
te

rn
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r AR 0.94 
The water table normally lies in bedrock above the coal 
or in alluvium where it is present in the river valleys.  
The effects of mining include the dewatering of 
overburden materials and the possible formation of 
acidic water.  Normally, only a few small domestic 
supplies will be affected by mining. 
In areas mined by underground methods, roof collapse 
and fracturing of the overburden increases hydraulic 
conductivity and enhance dewatering of overlying strata.  
Seals are needed after mining to limit the gravity 
drainage of potentially acidic water. 

KS 0.03 

MO 0.45 

OK 4.34 

General Conclusions: 
1. Lowering of water tables commonly occurs locally as a result of coal mining.  The cone 

of depression is confined to the vicinity of the mine, but is highly variable, depending on 
hydrogeologic conditions.  Lowering of the water table in turn often causes adverse 
impacts on groundwater users within the area affected.  Some wells may be dried up and 
others may require increased pumping costs to raise the water from greater depths.  
Springs and seeps fed by groundwater may cease to flow, causing adverse impacts on 
ecosystems. 

2. As coal mining expands in the arid and semi-arid West, the possibility of substantial 
adverse effects from water table lowering caused by mining will increase, so that this 
may become a major problem in the future.  Groundwater resources in the West are far 
more limited than in the East.  Recharge rates are generally lower as well.  Also, the scale 
of mining for some western areas could produce water-table lowering throughout 
extensive areas, so that what currently is a local problem conceivably could become a 
regional one in the future. 

3. Water quality degradation can be and has been caused by coal mining.  Acid mining 
drainage continues to be a problem in the East.  In the West, owing to different 
hydrogeologic and soil conditions, the problem is one of salinity and alkalinity, rather 
than acidity. 

 1 
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Under the No Action Alternative, impacts to groundwater hydrology would be expected to be 1 
similar to those observed currently in all regions, or to react to existing trends resulting from 2 
current production shifts. 3 

4.1.3.1.2 Chemical Impacts 4 

4.1.3.1.2.1 Surface Water Quality 5 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 6 
from the five water elements included in the DEIS analysis: (1) Stream Definition, (2) Activities 7 
In or Near Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining 8 
Through Streams, and (5) Corrective Action Thresholds.  Two of these elements—activities in or 9 
near streams and mining through streams—can greatly affect surface water quality at mine sites 10 
because they directly affect the degree to which runoff from mines can enter streams.  Surface 11 
water parameters typically affected by drainage from coal mine sites include total dissolved 12 
solids, pH, alkalinity, acidity, sulfate, iron, manganese, aluminum, and total suspended solids.  13 
Recent studies describing surface water impacts from current mining practices in the 14 
Appalachian Basin, Northern Rocky Mountains and Great Plains, and other coal mining regions 15 
are described in Section 3.6.  Under the No Action Alternative, future impacts to surface water 16 
quality from the water elements would be expected to be similar to those observed currently in 17 
all regions. 18 

4.1.3.1.2.2 Groundwater Quality 19 

Under this alternative, impacts to groundwater quality in coal mining areas are expected to be 20 
similar to the impacts observed for surface water in all regions. 21 

4.1.3.2 Land Elements 22 

4.1.3.2.1 Physical Impacts 23 

4.1.3.2.1.1 Surface Water Hydrology 24 

Under Alternative 1 (No Action) the only changes in impacts to hydrology associated with the 25 
two land elements included in this DEIS analysis—Surface Configuration and Fills and AOC 26 
Exceptions—will be related to trends in coal production shifts from the Appalachian Basin to the 27 
Northern Rocky Mountains and Great Plains and Illinois Basin and to an expected increase in 28 
overall annual coal production.  High peak flows and rapid hydrologic responses to storm events 29 
are expected from the crown of fills in the Appalachian Basin due to traditionally highly 30 
compacted spoil on lands that are transitioned from forest to grasslands.  The traditional use of 31 
surface water conveyance to a rock French drain may continue to generate nearly year-round 32 
flow from the underdrain, with associated water quality constituents that may have an adverse 33 
impact on selected aquatic species. 34 

The continuing placement of excess spoil into streams and associated watersheds will result in 35 
stream loss except to the extent that stream mitigation can be successful.  A typical head-of-36 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-24 

hollow fill may be expected to inundate several thousand feet of intermittent stream and 1 
associated up-gradient ephemeral streams. 2 

4.1.3.2.1.2 Fluvial Processes 3 

Surface water flow in stream channels is fed by several sources.  These include direct 4 
precipitation into the channel, inflow from the discharges of impoundments, inflow from 5 
overland runoff, base flow from groundwater, and inflow from bank-storage discharge.  Surface 6 
coal mining activities that result in alterations of channel geometry or gradient, filling in of the 7 
stream channel with spoil, changes in the composition of the channel banks, or changes in the 8 
amount of water contributed by impoundments can result in changes in the stream’s flow 9 
characteristics, especially during critical periods, such as peak flow.  Streams that are affected 10 
can become more flood-prone and are more likely to alter their channels and carry more 11 
suspended solids during periods of high flow.  Surface-water flow is likely to be affected by 12 
changes in the water-retaining characteristics of the reclaimed spoil as a result of changes in 13 
infiltration rate and runoff. 14 

Headwater streams serve a number of important ecological functions, including attenuating 15 
floods, maintaining water supplies, and improving water quality.  These streams also provide a 16 
rich diversity of habitats that provide shelter, food, protection from predators, spawning sites, 17 
nursery areas, and travel corridors for both aquatic and terrestrial animals. 18 

There are two principal coal mining-related activities that affect streams directly: the temporary 19 
impacts of mining through and diverting streams, and the permanent impacts of placing spoil or 20 
other materials in the channels of those streams.  While mining through streams occurs 21 
throughout the nation’s coal fields, this impact most often occurs primarily in areas with ample 22 
precipitation, steep terrain, relatively thick overburden, and large-scale surface mining.  This 23 
latter condition is primarily found in the Appalachian region. 24 

The consequences of indirect stream loss and energy transport reductions also indirectly affect 25 
downstream reaches.  Mountaintop mining and valley fills have the potential to alter the 26 
chemistry, water temperature, flow regime, and geomorphologic features downstream.  Stream 27 
chemistry shows increased mineralization and a shift in macroinvertebrate assemblages from 28 
pollution-intolerant to pollution-tolerant species.  Water temperatures from valley fill sites 29 
exhibited lower daily fluctuations and less seasonal variation than water temperatures from 30 
reference sites.  Daily stream flows from studied valley fill sites exhibited greater base flow than 31 
reference sites.  Smaller sediment particle sizes were found in downstream substrate. 32 

Under Alternative 1 (No Action), changes in fluvial processes are expected to be closely 33 
associated with changes in hydrology, erosion, and stream lengths across all regions, which are 34 
related to shifts in coal production between the regions. 35 
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Stream Morphology Changes  1 

As streams are shaped by their discharge and sediment loads, changes to hydrology and/or 2 
erosion in a watershed may alter the morphology of down-gradient streams.  If discharges are 3 
increased, streams may experience degradation by which they may become wider and deeper.  If 4 
discharges are decreased, stream may experience aggradation whereby sediments may 5 
accumulation in the stream.  Changes in stream slopes as well as in stream bed features (extent 6 
and location) may also occur.  The extent of this impact is expected to be localized and dampen 7 
out as watershed size increases. 8 

Under Alterative 1 (No Action), changes in stream morphology are expected to be closely related 9 
to changes in fluvial processes across all regions.  If stream flows are increased without a 10 
balanced increase in sediment loads from the watershed, streams may experience degradation.  11 
Likewise, if sediment loads from a watershed are increased without a balanced increase in stream 12 
flows, streams may undergo aggradation.   13 

Two independent mitigating factors would lessen the adverse effects of the direct stream impacts 14 
associated with practices such as mining though or diverting streams or placing spoil or other 15 
materials into streams.  First, for temporary impacts of stream diversion, the regulations at 30 16 
CFR 816/817.43 require that a permanent stream diversion or a stream channel restored after the 17 
completion of mining be designed and constructed to approximate pre-mining characteristics of 18 
the original channel, including natural riparian vegetation.  Second, the Clean Water Act (CWA) 19 
Section 404 program requires that all temporary and permanent impacts to waters of the United 20 
States be fully mitigated.  The amount and type of compensatory mitigation are determined by a 21 
stream functional assessment of waters affected by a specific project.  The compensatory 22 
mitigation required by the CWA Section 404 program will further provide incentive for reducing 23 
the number of streams affected.   24 

Erosion and Sediment Control 25 

Erosion is expected to decrease slightly in the Appalachian Basin, and fewer fills will be needed, 26 
as surface mining land disturbance increases in the Northern Rocky Mountains and Great Plains 27 
and Illinois Basin due to the trend of regional coal mining shifts.  28 

4.1.3.2.2 Chemical Impacts 29 

4.1.3.2.2.1 Surface Water Quality  30 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 31 
from the two land elements included in the DEIS analysis: Surface Configuration and Fills, and 32 
AOC Exceptions.  The first element—Surface Configuration and Fills—is highly relevant to 33 
contaminant transport in streams because it specifies the extent to which excess spoils may be 34 
placed in or near the channels of ephemeral, intermittent, and perennial streams.  As described in 35 
Section 3.5.6.1, the placement of excess spoils in or near stream channels leads to the eventual 36 
discharge of contaminated drainage to headwater streams.  Under the No Action Alternative, 37 
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future impacts to surface water quality from the land elements would be expected to be similar to 1 
those observed currently in all regions. 2 

4.1.3.2.2.2 Groundwater Quality 3 

Under this alternative, impacts to groundwater quality in coal mining areas are expected to be 4 
similar to the impacts observed for surface water in all regions.   5 

4.1.3.3 Other Elements 6 

4.1.3.3.1 Physical Impacts 7 

4.1.3.3.1.1 Surface Water Hydrology 8 

The hydrologic impacts will be associated predominantly with the continuing conversion of land 9 
from pre-mining land uses to reclaimed mined lands that may increase peak flow and possibly 10 
runoff volume and may change seasonal water balance, depending on mining and reclamation 11 
practices that are used in various coal mining regions.  Traditional compaction of spoil may 12 
increase peak flow and flooding potential due to transition from higher to lower infiltration rates.  13 
This change may be especially evident after active mining and Phase II bond release when the 14 
sediment pond is removed.  The hydrologic response may be expected to be faster than during 15 
pre-mining conditions due to land use reconfigurations and postmining land uses that are 16 
substantially different from pre-mining conditions. 17 

4.1.3.3.1.2 Fluvial Processes 18 

Fluvial impacts will be largely associated with the hydrologic and sedimentologic impacts 19 
associated with land use conversion.  In the Appalachian Basin, the replacement of forested lands 20 
with grasslands may alter stream base flow conditions through changes in hydrology and 21 
evapotranspiration rates.  Changes in riparian vegetation from forests to grasslands may affect 22 
stream bank stabilization, temperature moderation, and nutrient cycling.    23 

For the Appalachian Basin, traditional reclamation consists of compacted spoil with grasses and 24 
legumes for erosion control.  If vegetation is well established, erosion rates are expected to be 25 
low.  With further adoption of the Forest Reclamation Approach (see Sections 4.2.3.3.1.1, 26 
4.3.3.3.1.1, and 4.5.3.3.1.1), erosion rates and sediment loads that were previously associated 27 
with traditional compaction and revegetation during the reclamation timeframe are expected to 28 
decrease after the FRA has been completed.  Even further reductions in erosion rates are 29 
expected postbonding due to growth of forest and corresponding establishment of a forest 30 
canopy, development of a detritus groundcover, and an increase in infiltration associated with 31 
soil formation. 32 

In the Colorado Plateau, implementation of reclamation procedures that use geomorphic 33 
landscape design that reduces slope length and gradient, enhances establishment of native plants, 34 
and uses a rough surface configuration may reduce erosion rates compared to long uniform 35 
slopes, terraces, and rock riprap drainages.  The use of near-source BMPs in lieu of sediment 36 
ponds in the Northern Rocky Mountains and Great Plains and the Colorado Plateau prior to coal 37 
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extraction and concurrent with reclamation may more closely mimic pre-mining erosion rate and 1 
effluent sediment concentration. 2 

During mining, the peak effluent discharge from a sediment pond is allowed to be 0.5 ml/L 3 
settleable solids for a 10-year, 24-hour storm event, according to surface mining regulations.  4 
NPDES permits often require average and peak TSS concentrations of 35 mg/L and 70 mg/L, 5 
respectively, a given period of time after a rainfall event.  For the Appalachian Basin, where pre-6 
mining land use was a well-established forest, the erosion rate in tons per acre is quite low and 7 
stream water quality quite clear.  Hence, effluent from sediment ponds receiving sediment-laden 8 
runoff from active mining operations may exceed pre-mining sediment concentrations without 9 
impairment of stream functions.  10 

4.1.3.3.2 Chemical Impacts 11 

4.1.3.3.2.1 Surface Water Quality  12 

This section describes potential impacts to surface water quality under Alternative 1 (No Action) 13 
from the four other elements included in the EIS analysis: revegetation and Topsoil 14 
Management, Fish and Wildlife Enhancement, Baseline Data Collection and Analysis, and 15 
Monitoring During Mining and Reclamation.  The first two elements—Revegetation and Topsoil 16 
Management and Fish and Wildlife Enhancement—pertain to reclamation after mining. These 17 
elements would not be expected to have an impact on water quality during mining but may result 18 
in beneficial impacts to surface water quality during and after reclamation.  The last two 19 
elements—baseline data collection and analysis and monitoring during mining and 20 
reclamation—do not affect contaminant transport or surface water quality per se but do affect 21 
researchers’ ability to evaluate these processes.  In summary, these four elements would not be 22 
expected to have a notable impact on water quality during mining.  23 

4.1.3.3.2.2 Groundwater Quality 24 

As for surface water, the four elements discussed in this section would not be expected to have a 25 
notable impact on groundwater quality during mining. 26 

4.1.4 Biological Resources 27 

Adverse impacts to aquatic resources have been demonstrated at coal mining sites in the U.S.; 28 
specific impacts are discussed in greater detail in this section.  Some of the impacts that have 29 
been studied and documented occurred in association with pre-SMCRA mining.  Current coal 30 
mines are permitted under different regulatory requirements, and therefore different pollution 31 
prevention and impact mitigation requirements are in place at the different mining sites.  Thus 32 
the published literature that has documented impacts to biological resources associated with coal 33 
mining, some of which is cited in this discussion, does not necessarily represent practices under 34 
newer regulatory requirements.  New impacts that would be expected to occur as a result of 35 
continuing to issue permits for new coal mines under the current SMCRA rules are described 36 
below.  These new impacts would occur as a result of clearing additional land for coal mines 37 
(new land expected to be cleared annually is summarized in Table 4.1.4-1). 38 
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Table 4.1.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under the No Action Alternative 2 

Region Affected 
Acreage (ac/yr) 

Affected Stream 
Length (mi/yr) 

Northern Rocky Mountains and Great Plains 5,863 10.6 

Appalachian Basin 33,121 70.9 

Illinois Basin 7,590 14.4 

Colorado Plateau 4,219 8.0 

Gulf Region 3,120 6.0 

Other Western Interior 411 0.9 

Northwest 163 0.2 

Total 54,488 111.0 

  3 

4.1.4.1 Water Elements 4 

For this analysis, the following assumptions were made to describe the mining practices that are 5 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 1: 6 

• Coal production will not change from current conditions. 7 

• Mining and mining-related activities can and sometimes do occur in all stream 8 
types. 9 

• Excess spoils can be, and sometimes are, placed in all stream types; ephemeral 10 
streams are not protected. 11 

• Approximately 111 additional miles of perennial and/or intermittent streams 12 
are affected each year by coal mining operations. 13 

• The number of miles of ephemeral streams that are affected by current coal mining 14 
practices is not known. 15 

Under Alternative 1, it is assumed that these conditions will not change. 16 

Issues associated with water elements that are discussed below in relation to their documented 17 
association with coal mining include the following: 18 

• In-stream habitat change 19 

• In-stream habitat loss 20 

• Community composition 21 

• Impacts on species, including protected species 22 

Deleted: 4.1.4-1
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• Water quality-related impacts to species and habitats 1 

Coal mining activities have been associated with direct and indirect long-term adverse impacts 2 
resulting from the loss of and changes in aquatic habitats.  Direct stream fragmentation occurs 3 
when roads, culverts, fill, and dams impede organisms from moving up- and downstream and 4 
cause an interruption in the natural connections within a stream network; barriers to movement 5 
create fragmented sections, resulting in what is often called reduced stream connectivity (TU, 6 
2010).  These types of built features are usually necessary for construction and operation of 7 
mining sites and/or their associated infrastructure.  Stream channels can become fragmented as a 8 
result of coal mining practices (USEPA, 2003).  Stream fragmentation may cause distinct patch 9 
formation within a stream and may produce negative effects on both the abiotic and biotic factors 10 
of the stream (Kirkham and Fischer, 2004). Fragmentation can strongly influence population 11 
dynamics and species survival in spatially structured populations (Smucker and Vis, 2009; 12 
Letcher et al., 2007). For example, barriers to upstream migration of brook trout in a study done 13 
in Massachusetts resulted in rapid (2 to 6 generations) local extinction, and these local 14 
extinctions in turn increased the likelihood of systemwide extinction, as tributaries could no 15 
longer function as population sources (Letcher et al., 2007). 16 

Current permitted mining practices have had various, well-documented adverse impacts on 17 
ecological communities in aquatic systems found in coal mining regions (e.g., USEPA, 2003; 18 
Verb and Vis, 2000; Wangsness, 1982; Pond et al., 2008; Palmer, 2009; Woody et al., 2010).  19 
Impacts of surface mining on the species composition of aquatic systems include shifts in 20 
community composition, changes in demographics and dynamics of aquatic populations, and 21 
loss of taxa. For example, Pond et al. (2008) characterized macroinvertebrate communities from 22 
riffles in 37 streams in West Virginia (10 unmined sites and 27 coal mined sites) and found that 23 
coal mining impaired the biological condition of streams at four levels: shift in species 24 
assemblages, loss of Ephemeroptera (mayfly) taxa, changes in individual metrics and indices, 25 
and changes in water chemistry.  Land transformation resulting in habitat loss is a leading cause 26 
of decline of numerous organisms (Vitousek et al., 1997), and mining activities present acute 27 
changes to the landscape that often create unsuitable conditions for a variety of species. 28 
Generally, when streams are mined through, a majority of the biota is lost (OSM, 2008; Pond et 29 
al., 2008). In many cases where streams are buried by the overburden, the streams are eliminated 30 
with the biota that once inhabited them (USEPA, 2003; Pond et al., 2008; Palmer, 2009).  31 
Changes in the water table associated with mine development can adversely affect springs and 32 
seeps, particularly in the arid Western coal regions.  Degradation of aquatic ecosystems caused 33 
by mining activities promotes colonization by pioneer species and/or generalists that are less 34 
sensitive to ecological change.  Thus, loss of biodiversity occurs, and the species composition of 35 
aquatic systems in surrounding areas becomes more homogenized (Weed and Rutschky, 1971; 36 
Pond et al., 2008; Walters et al., 2003).  Biotic homogenization, or the replacement of regionally 37 
distinct faunas with species that are tolerant of disturbance, reduces biodiversity in areas where it 38 
occurs because communities comprise fewer, similar species (Chapin et al., 1997; Walters et al., 39 
2003).  These community-level impacts can adversely affect protected species that may be 40 
distributed at or near new mine sites.  The federally protected aquatic species that are known to 41 
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be distributed in the coal counties in the United States are described more fully in Section 3.12 1 
and its associated appendices. 2 

The construction of coal mines often begins with the construction of roads for public road access 3 
for equipment, employees, and supplies.  Other internal haul roads are developed as further 4 
access is needed, and these allow movement of equipment and the haulage of coal and 5 
overburden within working areas in a mine site.  When roads are created, removal of vegetation, 6 
runoff, recontouring, and soil compaction all result in adverse ecological impacts to both 7 
terrestrial and aquatic systems.  Thus, land clearing for the creation of roads and construction of 8 
the mine itself can adversely affect streams, springs, and seeps both on- and off-site.  Heavy 9 
equipment used during mine construction can introduce a variety of contaminants into the 10 
environment.  Chemicals associated with heavy equipment include hydraulic fluids, motor oil, 11 
and gasoline.  Hydraulic fluid releases associated with mining activities have caused known fish 12 
kills (BMI, 1990).  Mine operation varies from mine to mine; for example, surface mining 13 
including contour, area, dragline, open pit, block area, and mountaintop removal methods 14 
involve the removal of overlying overburden material, while underground mining operations do 15 
not remove overlying overburden other than the primary seam access.  Therefore, impacts 16 
associated with contaminant exposure vary among mining methods. 17 

One common water quality impact commonly associated with road and industrial site 18 
construction and coal mining activities is sedimentation (Castro and Reckendorf, 1995).  19 
Sedimentation can drastically change the aquatic habitats in streams.  The diversity and 20 
population size of fish species, mussels, and benthic macroinvertebrates associated with coarse 21 
substrates can be greatly reduced if the substrates are covered with sand and silt (Appendix C of 22 
Berry et al., 2003). Amphibians are reported to avoid areas in streams that have a lot of silt 23 
(Humphries and Pauley, 2005).  Other ways in which suspended sediments can interfere with 24 
ecosystem processes include reducing water clarity, which makes it difficult for sight-feeding 25 
fish and invertebrate species to catch food; absorbing the sunlight’s energy, which inhibits plant 26 
photosynthesis and warms the water in the stream; and filling interstitial spaces that provide 27 
shelter and foraging habitat for aquatic invertebrates.  Impacts of sediment release are not always 28 
limited to near-field habitats. Sediments can be transported downstream, and large influxes of 29 
sediment can impair many miles of a stream system.  Excess fine sediment runoff can increase in 30 
the downstream reaches of streams below valley fills and decrease habitat quality for species that 31 
are sensitive to higher levels of turbidity (Wiley and Brogan, 2003; Pond et al., 2008). 32 

Following the creation of roads at new mine sites, erosion control methods such as sedimentation 33 
ponds are usually constructed to prevent sediment from running off into nearby streams.  At 34 
present, SMCRA requires that permanent stream-channel diversions and restored stream 35 
channels use natural channel design techniques to restore or approximate pre-mining stream-36 
channel characteristics; however, exceptions are allowed. It can be difficult to restore biological 37 
characteristics in an engineered stream channel.  For example, Rohasliney and Jackson (2008) 38 
found that relative abundance of macroinvertebrate taxa in channelized streams in a Gulf Region 39 
coal mining site were approximately half those of the unchannelized streams, and species 40 
richness was higher in unchannelized streams than in the channelized streams.  When on-site 41 
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water management includes retention ponds and diversion ditches, these engineered features can 1 
alter the amount of water that reaches streams, which can in turn lead to adverse impacts on 2 
downstream habitats (Woody et al., 2010, USEPA, 2003). The creation of the artificial water 3 
bodies alters flow dynamics and flood regimes, promotes the biotic homogenization of in-4 
channel environments, and can alter the influx of allochthonous organic materials that are 5 
essential to the energy flow and biological productivity in stream ecosystems (Jackson, 2005; 6 
Rohasliney and Jackson, 2008; Palmer et al., 2010). 7 

The removal of riparian vegetation surrounding aquatic systems and the alteration of valley 8 
contours on mined sites can result in adverse impacts to aquatic ecosystems because of the 9 
alteration in the patterns by which water flows through the affected valleys and further changes 10 
to how water is delivered to streams below the valley fills (Palmer, 2009).  In addition, water 11 
quality can be adversely affected with the removal of riparian vegetation and/or shrinking of the 12 
width of the riparian buffer (e.g., Klapproth and Johnson, 2000).  The removal of soil, rock, 13 
vegetation, and organic matter in the stream buffers can result in adverse impacts to the streams. 14 

Impacts to wetlands from surface coal mines and aboveground facilities used for underground 15 
coal mines would remain the same under the No Action Alternative.  SMCRA currently does not 16 
directly protect wetlands.  Under current SMCRA rules, fish and wildlife habitat is to be avoided 17 
and minimized to the extent practical.  Wetlands provide habitat for a diversity of species and 18 
would continue to be considered under this provision.  Wetlands that meet the definition under 19 
the Clean Water Act (CWA) of “waters of the U.S.” would continue to be regulated under 20 
Section 404 of the CWA.  Impacts to jurisdictional wetlands, including lost functions, would be 21 
offset with compensatory mitigation projects under the Section 404 regulatory program.  Isolated 22 
wetlands, meaning those wetlands that are not hydrologically connected to waters of the U.S., 23 
would not be afforded protection under SMCRA or the CWA.  Non-jurisdictional wetlands 24 
would be indirectly protected under NEPA, since a NEPA review considers general impacts to 25 
habitats. 26 

The potential for off-site indirect impacts would remain, as there would be no regulations in 27 
place to ensure that no changes in the hydrologic balance could occur off-site.  National Pollutant 28 
Discharge Elimination System (NPDES) monitoring would continue on a quarterly basis for a 29 
suite of contaminants. 30 

Subsidence rates associated with underground mining would also remain unchanged.  31 
Subsidence, depending on site conditions, can lower the water table or can cause poor drainage 32 
at the surface.  Both situations have an effect on wetlands, as one can drain wetlands and the 33 
other can create wetlands. 34 

Valley fills that are currently permitted as part of different mining methods (notably area mines 35 
and mountaintop removal mines) in several coal regions permanently bury ephemeral, 36 
intermittent, and perennial streams next to the mining operations (USEPA, 2003; Pond et al., 37 
2008).  Organisms that cannot escape may experience immediate mortality or longer-term 38 
mortality or stress as they are subjected to unsuitable habitat conditions.  The outcome of valley 39 
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fills on the underlying aquatic systems is a reduction in species abundance and richness.  1 
Precipitation and groundwater percolate through unconsolidated overburden on mined sites and 2 
dissolve minerals until they discharge from the bottom of the fills as surface water (Pond et al., 3 
2008). The dissolved minerals are then transported into the on-site and downstream surface 4 
waters and can alter the water quality.  The water quality changes associated with the TDS 5 
originating at coal mining sites have been demonstrated to have adverse impacts on downstream 6 
streams and rivers at coal mining sites in the United States (e.g., Locke et al., 2006; USEPA, 7 
2003; Hartman et al., 2005; Pond et al., 2008; Palmer et al., 2010). 8 

During all phases of mining operations (construction, mine operations, and reclamation and 9 
abandonment), a variety of chemicals have the potential to enter the environment, resulting in 10 
adverse impacts to aquatic organisms.  When mines are constructed, overlying overburden 11 
material is removed and is usually stockpiled in an adjacent area.  The overburden material 12 
contains naturally occurring chemicals, which can be present at levels that are toxic to some 13 
organisms.  When the exposed overburden is weathered, there is potential for these chemicals to 14 
be transported to streams and rivers downstream of the mine site. 15 

Acidification of streams from acid mine drainage (AMD) is one of the most well-known adverse 16 
impacts to water quality associated with coal mining (Palmer et al., 2010; USEPA, 2003).  As the 17 
pH level in a system decreases, it can cause death due to respiratory or osmoregulatory failure in 18 
aquatic organisms (Kimmel, 1983; Morris et al., 1989).  AMD from underground and surface 19 
coal mines and coal refuse piles leaches minerals (including metals) from soil and rock, and on 20 
entering the stream these minerals can be toxic to aquatic species (Woodward et al., 1997; Earle 21 
and Callaghan, 1998; Goldstein et al., 1999; Pond et al., 2008; Rohasliney and Jackson, 2008).  22 
AMD can also cause secondary impacts such as decreased dissolved oxygen levels via oxidation 23 
of metals and increased osmotic pressure from increased concentrations of mineral salts (Earle 24 
and Callaghan, 1998). 25 

Contamination caused by inputs from valley fills can affect aquatic organisms as toxic 26 
substances in the water or as a toxicant in the food chain (Sorensen, 1991; Rainbow, 1996; 27 
Woodward et al., 1997; Goldstein et al., 1999; Maret and MacCoy, 2002).  Hoehn and Sizemore 28 
(1977) found that trace metals from AMD suppress algal growth and affect fish and benthos. 29 

Several studies found significant negative correlations between benthic macroinvertebrate 30 
metrics and specific conductance (Soucek et al., 2000; Kennedy et al., 2003, Hartman et al., 31 
2005, Merricks et al., 2007, Pond et al., 2008; Chambers and Messinger, 2001; Green and 32 
Childers, 2000).  High conductivity can be directly toxic to freshwater aquatic organisms by 33 
disrupting osmoregulation (Pond et al., 2008). 34 

Most mining methods use blasting agents to free coal for loading and hauling.  The most 35 
common blasting agent is ammonium nitrate and fuel oil (ANFO).  ANFO has the potential to 36 
enter the downstream waterbodies in runoff.  There is little information about the environmental 37 
fate of ANFO; however, the concentration of ammonium nitrate that is lethal to 50% of test 38 
organisms (LC50) ranges from 52.9 milligrams per liter (mg/L) for Xenopus laevis, African 39 
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clawed frog tadpoles (freshwater, 10-day static-renewal test; Schuytema and Nebeker, 1999) to 1 
6,000 mg/L for Oncorhynchus mykiss, Rainbow trout (conditions of test not specified) (European 2 
Chemical Bureau, 2007). 3 

There are subtle differences in geochemistry from mine to mine; however, common chemicals 4 
are associated with coal mine sites throughout the United States that have the potential to affect 5 
downstream aquatic ecosystems.  Table 4.1.4-2lists the common chemicals associated with 6 
mining activities, the USEPA-recommended ambient water quality criteria (if applicable), and 7 
the range of concentrations downstream of mine sites based on Pond et al. (2008) in the Central 8 
Appalachians of West Virginia and on Hartman et al. (2005) in southern West Virginia.  The 9 
USEPA-recommended ambient water quality criteria are based on the following estimates: 10 

• The estimated highest concentration of material in surface water to which an 11 
aquatic community can be exposed briefly without resulting in an 12 
unacceptable effect, the criteria maximum concentration (CMC) 13 

The estimate of the highest concentration of a material in surface water to which an aquatic 14 
community can be exposed indefinitely without resulting in an unacceptable effect, the criteria 15 
continuous concentration (CCC)  16 

The following is a discussion of the common changes in water quality and contaminants 17 
associated with mine operations. 18 

 19 
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Table 4.1.4-2 Chemicals Associated With Coal Mining Operations, the USEPA- 1 
Recommended Freshwater AWQC, and Concentrations Found Downstream of Mine Sites  2 

Chemical 

USEPA-Recommended Freshwater 
Ambient Water Quality Criteria Range of 

Concentrations From 
Downstream of Mine 

Sites** 

Criteria 
Maximum 

Concentration 
(acute) 

Criterion 
Continuous 

Concentration  
(chronic) 

Alkalinity (Bicarbonate) 
(mg/L) 

NA 2 16.2-319.3 

Aluminum (µg/L) 750 87 <50-272 

Calcium (mg/L) NA NA 5.9-269 

Chloride (mg/L) 86 23 <2.5-11 

Specific Conductivity 
(µS/cm) 

NA NA 159-2540 

Copper* (µg/L) 
Toxicity based on 

BLM* 
Toxicity based on 

BLM * 
0.5-3.4 

Iron (µg/L) NA 1000 <0.5-650 

Lead (µg/L) 65 2.5 <1-4 

Magnesium (mg/L) NA NA 4.9-248 

Manganese (µg/L) NA NA 2.0-904 

Nickel (µg/L) 470 52 <0.3-59 

pH (standard units) NA 6.5-9 6.3-8.9 

Potassium (mg/L) NA NA 1.8-19 

Selenium (µg/L) NA 5 <1.5-36.8 

Sulfate (mg/L) NA NA 155-1520 

Zinc (µg/L) 120 120 0.9-29 

* Biotic Ligand Model (BLM) 
** Based on Harding et al. (2005) and/or Pond et al. (2008) 
mg/L milligrams per liter 
µg/L micrograms per liter 

pH 3 

The pH of downstream waterbodies can be altered by mine drainage.  Waterbody pH has been 4 
shown to play a role in influencing the composition and abundance of macroinvertebrate taxa in 5 
streams.  For example, Feldman and Connor (1992) found invertebrate abundance and richness 6 
were significantly lower at pH 5.8 than at pH 7.1.  Pond et al. (2008) found the mean pH in 7 
Appalachian streams downstream of mountaintop coal mining sites was significantly higher than 8 
the pH in unmined sites; however, Hartman et al. (2005) did not find a significant difference in 9 
pH between streams downstream of mine-filled watershed and reference streams. 10 

Deleted: 4.1.4-2
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Calcium 1 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of calcium in 2 
streams downstream of coal mining sites was significantly higher than in unmined sites.  Ketola 3 
(1988) found that eggs of Atlantic salmon, brook trout, and rainbow trout experienced 4 
significantly reduced survival in water containing high concentrations of calcium (522 mg/L).  5 
However, calcium and magnesium ions that contribute to water hardness generally lower the 6 
toxicity of metals by competing with metal ions for binding sites on gills (Wisnieski and Jarvis, 7 
2006). 8 

Magnesium 9 

The maximum concentrations of dissolved magnesium downstream of Appalachian coal mining 10 
sites reported in Pond et al. (2008) were 0.853 mg/L. The mean concentration of magnesium 11 
from mined sites was not significantly different from unmined sites.  Hartman et al. (2005), 12 
however, found magnesium concentrations to be significantly greater in streams downstream of 13 
mine-filled watersheds (86 mg/L) compared with reference streams (23 mg/L). 14 

Aluminum 15 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of aluminum in 16 
streams downstream of coal mining sites in Appalachia was not significantly different from 17 
unmined sites.  Aluminum bioavailability and toxicity are related to pH and other water quality 18 
parameters.  Aluminum is found primarily associated with clay material in soils and is not 19 
soluble unless pH is less than 4.9 (Nordstrom and Ball, 1986).  At moderate acidity (pH 5.5 to 20 
7.0), fish and invertebrates may be stressed due to aluminum adsorption onto gill surfaces and 21 
resulting asphyxiation.  At pH 4.5 to 5.5, aluminum can impair ion regulation.  At lower pH, 22 
aluminum is less soluble and less bioavailable (Sparling et al., 1997).  Freund and Petty (2007) 23 
found that biological indices (West Virginia stream condition index and the mid-Atlantic index 24 
of biotic integrity) responded strongly to increased concentrations of aluminum at coal mining 25 
sites in Appalachia.  However, Merrick et al. (2007) found no obvious relationship between 26 
toxicity in Ceriodaphnia dubia and aluminum concentration in the water column from sites 27 
downstream of valley fill mine sites. 28 

Copper 29 

Pond et al. (2008) found that the mean concentration of copper in streams downstream of 30 
mountaintop coal mining sites in Appalachia (2.6 µg/L) was not significantly different from 31 
unmined sites (2.9 µg/L).  However, Hartman et al. (2005) found mean concentration of copper 32 
in streams downstream of mine-filled watersheds was significantly higher than in reference 33 
streams (12 versus 8 µg/L, respectively) and that Ephemeroptera richness was negatively related 34 
to copper. Clements and Cairns (1988) exposed natural assemblages of macroinvertebrates to 35 
low levels of copper and zinc (12 µg/L).  Taxa richness, total abundance, and the abundance of 36 
dominant taxa were all reduced within 4 days.  After 10 days, control streams were dominated by 37 
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sensitive taxa (Ephemeroptera and Tanytarsini), while the test streams were dominated by 1 
pollutant-tolerant taxa (Hydropsychidae and Orthocladiini). 2 

Iron 3 

Pond et al. (2008) reported maximum concentrations of total and dissolved iron downstream of 4 
coal mining sites in Appalachia at 650 µg/L and 281 µg/L, respectively, and there was no 5 
significant difference in total or dissolved iron in mined sites compared to unmined sites. 6 
Hartman et al. (2005) reported mean iron concentrations of 470 µg/L and a maximum 7 
concentration of 820 µg/L in streams downstream of coal mine valley-filled watersheds in 8 
Appalachia, and the iron concentrations were significantly greater than those in reference 9 
streams in their study.  Hartman et al. (2005) found that Ephemeroptera richness was negatively 10 
related to iron; however, Merrick et al. (2007) found no obvious relationship between toxicity in 11 
Ceriodaphnia dubia and iron concentrations in the water column from sites downstream of 12 
valley-fill mine sites. 13 

Manganese 14 

Pond et al. (2008) found that the mean concentration of manganese in streams downstream of 15 
mountaintop coal mining sites in Appalachia (141.4 µg/L) was not significantly different from 16 
unmined sites (34.1 µg/L).  Hartman et al. (2005), however, found significantly greater 17 
manganese concentrations in streams downstream from coal mine valley-filled watersheds in 18 
Appalachia (620 µg/L) compared to reference sites (190 µg/L); the maximum manganese value 19 
measured in mined sites was 904 µg/L.  Hartman et al. (2005) found that Ephemeroptera richness 20 
and EPT taxa richness were negatively related to manganese in Appalachian streams.  Similarly, 21 
Freund and Petty (2007) found that biological indices (the West Virginia stream condition index 22 
and the Mid-Atlantic index of biotic integrity) responded strongly to increased concentrations of 23 
manganese in streams elsewhere in Appalachia.  On the contrary, Merrick et al. (2007) found no 24 
obvious relationship between toxicity in Ceriodaphnia dubia and manganese concentration in the 25 
water column from sites downstream of valley fill mine sites.  The maximum manganese 26 
concentrations reported downstream of mined sites in these studies are substantially lower than 27 
the concentrations used to derive water quality criteria. 28 

Nickel 29 

Pond et al. (2008) found that the mean concentration of nickel in streams downstream of 30 
mountaintop coal mining sites in Appalachia (14.2 µg/L) was not significantly different from 31 
unmined sites (<10 µg/L).  However, Hartman et al. (2005) found nickel concentrations in 32 
streams downstream from mine-filled watersheds (250 µg/L) were significantly greater than in 33 
reference streams (76 µg/L) and that Ephemeroptera richness and EPT taxa richness were 34 
negatively related to nickel concentrations.  Freund and Petty (2007) found that biological 35 
impairment (as described by the West Virginia stream condition index and the Mid-Atlantic 36 
index of biotic integrity) was significantly correlated to increasing concentrations of nickel in 37 
AMD stream sites in Appalachia. 38 
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Potassium 1 

Pond et al. (2008) and Hartman et al. (2005) found that the mean concentration of potassium in 2 
streams downstream of coal mining sites in Appalachia (10 mg/L) was significantly greater than 3 
at unmined sites (3.3 mg/L).  Little is known about the potential toxicity of potassium ions in 4 
natural streams, and potassium is not generally associated with impairment of aquatic systems in 5 
coal mining regions. 6 

Selenium 7 

Pond et al. (2008) found the mean concentration of selenium in streams downstream of 8 
mountaintop coal mining sites (10.6 µg/L) was significantly greater than unmined sites (<1.5 9 
µg/L), which exceeds the USEPA’s ambient water quality criteria for selenium (Table 4.1.4-2).  10 
The estimated range of thresholds for sublethal toxicity of selenium to aquatic invertebrates was 11 
1–30 µg/L (DeBruyn and Chapman, 2007).  Numerous studies have shown severe effects of 12 
selenium on fish reproduction, and effects on fish are the basis for the national criterion 13 
(USEPA, 2004).  Selenium has been identified as bioaccumulating in the food chain and having 14 
adverse impacts on both aquatic and terrestrial wildlife (reviewed in Palmer, 2010).  Dietary 15 
exposure of vertebrate consumers is the high-risk pathway for selenium toxicity.  Selenium is 16 
reported to have caused reproductive failure and gross deformities in birds that forage in 17 
selenium-contaminated waters, but sensitivity was highly variable between species (Ohlendorf 18 
2003; Ohlendorf et al., 1986).  Reproductive impairment was documented for spotted sandpipers 19 
foraging in streams receiving coal-mine overburden leachate with high levels of selenium in 20 
British Columbia compared to birds that foraged in reference streams (Harding et al., 2005). 21 

Zinc 22 

In separate studies, Pond et al. (2008) and Hartman et al. (2005) found that the mean 23 
concentration of zinc in streams downstream of coal mining sites in Appalachia was not 24 
significantly different from unmined sites, and observed concentrations are typically lower than 25 
expected effects levels (Table 4.1.4-2).  Merricks et al. (2007) found no obvious relationship 26 
between toxicity in Ceriodaphnia dubia and zinc concentration in the water column from sites 27 
downstream of valley-fill mine sites elsewhere in Appalachia.  On the contrary, Clements et al. 28 
(1988) exposed natural assemblages of Appalachian stream macroinvertebrates to low levels of 29 
copper and zinc (12 µg/L) in experimental systems.  Clements et al. found that taxa richness, 30 
abundance, and abundance of most dominant taxa were reduced within 4 days.  After 10 days, 31 
their control streams were dominated by sensitive taxa (Ephemeroptera and Tanytarsini), while 32 
the test streams were dominated by pollutant-tolerant taxa (Hydropsychidae and Orthocladiini).  33 
This indicates that zinc may affect species distributions. 34 

Sulfates 35 

Sulfates are known to be persistently elevated downstream of coal mining operations (USEPA, 36 
2003).  Pond et al. (2008) found that the mean concentration of sulfates in streams downstream 37 
of mountaintop coal mining sites in Appalachia (695.5 mg/L) were significantly greater than in 38 
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unmined sites (16 mg/L).  Taken in context, these concentrations are generally lower than sulfate 1 
levels that have been demonstrated to cause adverse effects in laboratory tests (Soucek and 2 
Kennedy, 2005).  Freund and Petty (2007) found that biological impairment (as described by the 3 
West Virginia stream condition index and the Mid-Atlantic index of biotic integrity) was 4 
significantly correlated to increasing concentrations of sulfate in AMD stream sites in 5 
Appalachia.  Similarly, a U.S. Geological Survey (USGS) study of benthic invertebrate 6 
communities in the Appalachian region found that sediment particle size, specific conductance, 7 
and sulfate concentrations were most strongly correlated with adverse effects on invertebrate 8 
communities (Chambers and Messinger, 2001).  More specifically, that study documented a 9 
replacement of pollution-sensitive taxa with pollution-tolerant taxa over a gradient of increasing 10 
coal production, specific conductance, and sulfate concentrations. 11 

In summary, current and past coal mining practices have resulted in major adverse impacts to 12 
aquatic resources at some sites.  The adverse impacts that have been documented to occur in 13 
association with coal mining in the United States have included impairment of macroinvertebrate 14 
and fish communities on- and off-site, degraded water quality including but not limited to 15 
sedimentation of in-stream habitats and selenium toxicity, and permanent loss of stream habitats 16 
through burial.  These adverse impacts can and do occur with all mining methods and in all coal 17 
regions.  While adverse impacts can occur at any individual mine site, the disproportionate 18 
distribution of more coal mines in the Appalachian Basin (Table 4.5.4-1) has resulted in more 19 
adverse impacts to stream resources in that region. 20 

4.1.4.2 Land Elements 21 

For this analysis, the following assumptions were made to describe the mining practices that are 22 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 1. The 23 
approximate original contour does not necessarily have to be reestablished at all mining sites, 24 
and approximately 54,000 new acres of land are expected to be developed for new coal mining 25 
operations each year under this alternative (Table 4.5.4-1). 26 

Issues associated with land elements that are discussed below in relation to their documented 27 
association with coal mining include the following: 28 

• Habitat change (e.g., fragmentation, edge effect, microclimate changes, invasive 29 
species) 30 

• Habitat loss 31 

• Community composition 32 

• Impacts on species, including protected species 33 

• Wildlife exposure to contaminants 34 

Mining activities have the potential to fragment existing terrestrial habitats.  Habitats that were 35 
once continuous become divided into separate fragments, reducing the available habitat for 36 
organisms from the divided ecological system.  If organisms are unable to move among 37 
fragments, they must survive on the resources that remain in the habitat fragment.  Area is the 38 
primary determinant of the number of species in a fragment (Rosenzweig, 1995). Thus, habitat 39 
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fragmentation is often a cause of species becoming threatened or endangered, and an important 1 
cause of species extinction (Rosenzweig, 1995). 2 

The ecological impacts associated with habitat fragmentation can be generally described in two 3 
categories: limitations to species mobility and edge effects. The potential for dispersal and 4 
colonization is often reduced when habitat becomes fragmented, as bird, mammal, and insect 5 
species of forest interiors are sometimes found not to cross even very short distances of open 6 
areas (Laurance and Bierregaard, 1997; Primack, 2002).  Caribou, native to Alaska, have a 7 
tendency to keep 5 kilometers (km) from human settlements and structures, such as roads and 8 
power lines, which indicates that fragmentation caused by even seemingly low-density sprawl 9 
can substantially reduce habitat used by the caribou (Nelleman et al., 2001).  Crooks et al. (2001) 10 
examined the impact of habitat fragmentation on eight bird species in chaparral and sagebrush 11 
communities of the United States and found that smaller habitat fragments had higher rates of 12 
extinction and lower rates of colonization by the birds.  Many threatened species of songbirds in 13 
the United States are woodland species, adapted to the deep woods, and they need an area of 14 
approximately 10 hectares (24.7 acres) per breeding pair (Cunningham et al., 2003); forest 15 
fragmentation can adversely affect songbirds. 16 

Some of the more important habitat changes associated with edge effects include microclimate 17 
changes in light, temperature, humidity, and wind, and increases in the incidence of fire (Stevens 18 
and Husband, 1998).  Each effect can significantly affect the vitality and composition of species 19 
within the fragment (Primack, 2002).  For example, microclimatic changes along forest edges 20 
were found to result in increased mortality of trees (Laurance et al., 1998).  As species of plants 21 
and animals are often precisely adapted to temperature, humidity, and light levels, changes in 22 
those conditions may eliminate the species from the habitat fragment or fragment edge. Shade-23 
tolerant plant species and humidity-sensitive animals, such as amphibians, often are eliminated 24 
rapidly (Primack, 2002).  Over time, the species of plants and animals that occur along edges 25 
differ from those found in the interior.  New edge habitat also increases the habitat fragment’s 26 
vulnerability to invasive species (Cunningham et al., 2003).  Invasive plants along the habitat 27 
edge can disperse seeds into the habitat interior where the invasive species may become 28 
established in open areas where trees or shrubs have recently died, either due to natural causes or 29 
because of the newly altered growing conditions (Primack, 2002). 30 

Invasive plant species have the potential to disrupt natural communities.  Some invasive plant 31 
species also alter ecosystem processes and habitat functions and suitability, and can interfere 32 
with crop production.  For these reasons, invasive plant species are of national and global 33 
concern (NISC, 2008).  The ecological effects of invasive vegetation could include competition 34 
with or displacement of native plants, the reduction in suitable foraging areas for wildlife, and 35 
competition with or displacement of species of special concern.  As land areas are cleared for 36 
different mine operations, the cleared habitats and the surrounding areas become vulnerable to an 37 
increase in invasive species.  The degree of impact of land clearing on invasive plant species 38 
would vary based on the amount of access road construction that is undertaken and the coal 39 
extraction method used by a mine.  Underground mining techniques, such as room-and-pillar 40 
mining, are expected to have relatively minor adverse impacts associated with the spread of 41 
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invasive vegetation, as the only land clearing required would be centered around the mine 1 
support facilities (access roads and staging areas) and shaft openings.  Transport of equipment to 2 
and from mining sites has the potential to spread invasive plants to the area.  In contrast, land 3 
clearing for surface mining techniques such as area mining is assumed to have greater adverse 4 
impacts based on the larger land area that is cleared and the greater volume of mine waste that 5 
must be stockpiled.  The adverse impacts created by land clearing would continue through the 6 
operation and reclamation stages of the mine, as invasive plant species that colonize the area 7 
would become established and may potentially spread.  Adverse impacts associated with 8 
invasive species that are established during road construction would be a one-time, long-term 9 
impact that would continue through the operation and reclamation stages of the mining 10 
operation. 11 

The disposal of spoil and overburden could create additional cleared areas that could be 12 
colonized by invasive plant species in the excess spoil disposal areas and along adjacent habitat 13 
edges.  Because many invasive species are aggressive early colonizers of disturbed areas, even 14 
temporary spoil/overburden piles can offer invasive plants a foothold for establishment.  The 15 
magnitude of the adverse impacts would differ among coal extraction methods, depending on 16 
their methods of disposal.  Most underground mining methods dispose of the spoils within the 17 
mine and do not require an excess spoil area; such operations would have negligible impacts 18 
associated with the spread of invasive plant species.  Methods such as the area mining dragline 19 
would have minor to moderate adverse impacts, as the excess spoil is placed in the cut or strip, 20 
reducing the area required for disposal, which in turn reduces the area available for invasive 21 
species to become established.  Other mining methods, such as open-pit mining and mountaintop 22 
removal mining may have moderate to high adverse impacts related to the spread of invasive 23 
species, as they often require larger areas for spoil disposal compared to other coal extraction 24 
methods.  The impacts of spoil disposal, like land clearing, would continue through the operation 25 
and reclamation stages of the mine, as invasive plant species that colonize the area would remain 26 
and potentially spread to adjacent areas. 27 

Land clearing associated with mining also results in the loss of natural forest, shrubland, and 28 
grassland communities.  These impacts can include the loss of populations of locally important 29 
medicinal plants, as well as other culturally sensitive plants.  The cryptobiotic crusts that are 30 
important biological communities at the soil surface in the western United States, particularly in 31 
the Colorado Plateau, are destroyed by activities associated with coal mining. 32 

Mining activities have the potential to release chemicals into the terrestrial environment.  These 33 
contaminants have the ability to alter on-site and off-site habitats.  Chemicals associated with 34 
mining activities can be toxic to terrestrial wildlife at varying concentrations.  During all phases 35 
of mining operations (construction, mine operations, and reclamation/abandonment), a variety of 36 
chemicals have the potential to enter the environment, resulting in exposure of terrestrial 37 
wildlife. 38 

Mine construction begins with the clearing of land, which often requires the use of herbicides 39 
and heavy equipment.  Herbicides and chemicals associated with heavy equipment can be toxic 40 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-41 

at varying concentrations.  Unintended targets of herbicide applications, such as wildlife and 1 
protected species, can be exposed via drift, runoff, leaching, wind transport, accidental spills, and 2 
direct spraying.  The potential effects as a result of herbicide treatment vary by the extent, 3 
method of treatment, herbicide used, timing of application, and concentration of herbicide.  4 
Potential impacts may include reduced reproduction, reduced fecundity, damage to organs, 5 
changes in growth, changes in behavior, and death (McCain et al., 2000; USDA, 2005).  Recent 6 
research has highlighted the potential for certain herbicides to act as endocrine disrupters.  These 7 
chemicals affect endocrine glands, hormones, and hormone receptors.  Endocrine disruption can 8 
result in abnormal growth, decreased fertility and hatching success, and gender variance 9 
(USEPA, 2009).  Larger animals and birds likely would avoid the construction area during 10 
treatment because of noise and activity.  Animals that temporarily leave the treatment area have 11 
reduced risk of direct contact with the herbicides.  Other animals that cannot disperse as readily 12 
(like salamanders, small mammals, insects, etc.) could be adversely affected by broad-scale 13 
treatments using herbicides with moderate to high toxicity. 14 

In association with land clearing, exposed sediment can result in erosion and increased runoff to 15 
downstream waterbodies.  Suspended solids in the runoff can have adverse impacts on the water 16 
quality of receiving streams, resulting in water that is unpalatable and/or toxic to wildlife. 17 

There is relatively little research on the pathways for exposure of contaminants from coal mining 18 
activities to terrestrial wildlife.  The majority of terrestrial contaminant exposure is attributed to 19 
the oral exposure pathway.  This pathway refers to exposure through dietary consumption of the 20 
contaminants.  Potential for exposure to contaminants could occur through the ingestion of 21 
contaminated soil, vegetation, prey, or water.  Contaminants can enter the food chain in plants 22 
through assimilation of contaminants in roots and leaves.  Contaminants that enter the 23 
waterbodies downstream of mines, as discussed above, can have adverse impacts on terrestrial 24 
wildlife.  Wildlife that feed on fish and other aquatic organisms may be indirectly affected 25 
through reduced prey or directly affected through foodchain bioaccumulation of contaminants 26 
with potential to produce adverse impacts (Harding et al., 2005).  The major contaminant 27 
associated with coal mining that is known to bioaccumulate is selenium (Palmer et al., 2010), 28 
which is known to be toxic to wildlife and livestock (Merck Veterinary Manual, 2008). 29 

Fire is an ongoing problem at active and abandoned coal mines.  From 1990 to 2007, 1,601 30 
reportable fires (an average of 89 fires per year) occurred in the U.S. mining industry (Trevits et 31 
al., n.d.)  Most were caused by operational processes.  Mine fires produce a variety of adverse 32 
environmental effects.  The most immediate and obvious are the destruction of surrounding 33 
habitat and of once-thriving human communities.  Coal-fire gas typically contains between 40 34 
and 50 compounds, many of which are toxic and some of which are carcinogenic (Stracher, 35 
2010). 36 

In addition to carbon dioxide, methane, and mercury, other polycyclic aromatic hydrocarbon 37 
(PAH)-containing particulates may be emitted, including creosote.  In addition, numerous other 38 
solid phases nucleate from the gas, some of which may contain potentially harmful 39 
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concentrations of mercury, lead, fluorine, selenium, arsenic, bismuth, and tin.  These compounds 1 
can pollute the local water system and the soil (Stracher, 2010). 2 

Several direct and indirect adverse impacts on the environment that are caused by coal fires 3 
(Chakrabarty, 2010) may include the following: 4 

• Emission of noxious gases and the particulate matter that pollute the local 5 
atmosphere 6 

• Emission of greenhouse gases, further aggravating the global warming 7 
problem 8 

• Loss of flora and fauna 9 

• Subsidence, causing damage to life and properties and changes in the local 10 
drainage pattern 11 

• Air pollution 12 

• Land degradation 13 

• Temperature increase of surrounding areas 14 

• Increase in production costs for fire extinguishing 15 

Examples of coal fires currently burning in abandoned mines throughout the United States 16 
include the Mulga gob fire in Alabama; the Ruth Mullins, Truman Shepherd, and Tiptop coal 17 
fires near the town of Hazard in eastern Kentucky; several fires in abandoned mines in Colorado; 18 
the Welch Ranch fire, near Sheridan in the Powder River basin (plus other select localities in 19 
Wyoming); and the fire in Centralia, Pennsylvania, which has been burning since 1962 (Stracher, 20 
2010).  The Tiptop underground coal fire in Breathitt County, Kentucky, typifies these results.  21 
No one seems to know how long it has burned, how much coal it has consumed, how it started, 22 
or the dangers associated with it.  The origin of this fire possibly occurred before mining ended 23 
at Tiptop some 80 years ago (Stracher, 2010). 24 

Noise is defined as loud, unexpected, unpleasant, or undesired sound, which can be an 25 
annoyance when it is loud enough to be sensed above the usual background sounds of a 26 
particular area.  The bulk of studies on the effects of noise on wildlife emphasize the behavioral 27 
effects of noise, because such effects are more readily observable.  Very little work has been 28 
done on the nonauditory physiological effects of noise on wildlife (USEPA, 1980).  Noise is 29 
most often considered an aversive stimulus, although some types of sounds actually attract 30 
animals.  The presence of humans and/or machines can exaggerate or otherwise affect an 31 
animal’s reaction to noise.  It may be difficult to determine what affects wildlife more acutely—32 
human presence or noise (USEPA, 1980). 33 

It is generally accepted that the effects of noise on most wildlife species are poorly understood 34 
(Larkin et al., 1996; Brown, 2001).  As noted in the report The Effects of Noise on Wildlife: 35 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-43 

Mackenzie Gas Project prepared by AMEC America Limited (AMEC) in 2005, there are 1 
numerous reasons for this: 2 

• Extrapolation from one species to the next 3 

• Measurement problems (e.g., lack of species-specific frequency weighting) 4 

• Filters and failure to accurately report measurement parameters 5 

• Inadequate attention to the role of ambient noise 6 

• Failure to separate the visual and auditory components of reported 7 
disturbances 8 

• The applicability of experimental research to a natural setting 9 

Response to noise disturbance cannot be generalized across species or among genera (Larkin et 10 
al., 1996).  There might even be differences in responses among individuals or groups of 11 
individuals of the same species.  An animal’s response to noise can depend on a variety of 12 
factors, including the following (AMEC, 2005; Larkin et al., 1996): 13 

• Noise level 14 

• Frequency distribution 15 

• Duration 16 

• Number of events 17 

• Variation over time 18 

• Rate of onset 19 

• Noise type (e.g., white noise versus harmonic or pure tones) 20 

• Existence and level of ambient (background) noise 21 

• Time of year 22 

• Time of day 23 

• Animal activity and location 24 

• Age and sex class 25 

• Experience 26 

The potential adverse impacts of noise on wildlife are numerous and may include acute or 27 
chronic physiological damage to the auditory system, increased energy expenditure, physical 28 
injury incurred during panicked responses, interference with normal activities such as feeding, 29 
and impaired communication among individuals and groups (AMEC, 2005; Larkin et al., 1996).  30 
However, how the noise-producing activities associated with coal mining may affect wildlife in 31 
future mining operations cannot be predicted.  Noise thresholds for individual species are 32 
unknown, evidence for habituation is limited, long-term effects are generally unknown, and how 33 
observed behavioral and physiological responses might be manifested ecologically and 34 
demographically are poorly understood and seldom addressed (Brown, 2001). 35 
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The main sources of noise in the mining industry are blasting, operation of earth-moving 1 
equipment, construction of haul roads, drilling, and operation of coal-handling plants.  Mining 2 
and associated activities can produce noise far above normal ambient levels.  Mining methods 3 
and primary sources of noise from mining and mine reclamation activities in each of the coal 4 
regions are summarized below. 5 

Appalachian Basin 6 

Mining methods include underground, contour, mountaintop removal, and highwall mining.  7 
Sources of noise that could adversely affect wildlife in the project vicinity would include 8 
blasting, drilling, clearing and grubbing, cutting, loading and hauling, construction of haul roads, 9 
and machine noise from mechanical equipment. 10 

Colorado Plateau 11 

Mining methods include underground and surface mining.  Sources of noise that could adversely 12 
affect wildlife in the project vicinity would include blasting, drilling, cutting, loading and 13 
hauling, construction of haul roads and sediment- and erosion-control features, backfilling and 14 
grading, and machine noise from mechanical equipment. 15 

Gulf Coast 16 

Mining methods include strip mining using a dragline or the scraper/dozer method.  Sources of 17 
noise that could adversely affect wildlife in the project vicinity would include machine noise 18 
from the mechanical equipment, construction of haul roads and sediment- and erosion-control 19 
features, backfilling and grading, and machine and vehicular noise. 20 

Illinois Basin  21 

Mining methods include underground surface mining and the dragline method.  Sources or noise 22 
that could adversely affect wildlife in the project vicinity would include machine noise from the 23 
mechanical equipment, construction of haul roads and sediment- and erosion-control features, 24 
backfilling and grading, and machine and vehicular noise. 25 

Northern Rocky Mountain and Great Plains 26 

Mining methods include underground and surface mining.  Mines are primarily medium or large 27 
box-cut area mines or open-pit mines.  Sources of noise that could adversely affect wildlife in the 28 
project vicinity are blasting, drilling, digging, construction of haul roads and erosion–control 29 
features, clearing and grubbing, excavation, mechanical equipment, and vehicular noise. 30 

Northwest 31 

The one active coal mine in the Northwest region is the Usibelli mine in Alaska, which uses the 32 
dragline method of coal extraction.  Sources of noise that could adversely affect wildlife in the 33 
project vicinity of dragline mines include machine noise from mechanical equipment, 34 
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construction of haul roads and sediment- and erosion-control features, backfilling and grading, 1 
and machine and vehicular noise. 2 

The community-level disturbances that occur in association with coal mining described in this 3 
section (e.g., invasive species, fire, noise, habitat fragment, etc.) can adversely affect protected 4 
species at or near new mine sites.  The federally protected terrestrial species that are known to be 5 
distributed in the coal-producing counties in the United States are described more fully in 6 
Section 3.13 and its associated appendices. 7 

In summary, current and past coal mining practices have resulted in major adverse impacts to 8 
terrestrial resources at some sites.  These adverse impacts have included fragmentation of 9 
habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 10 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 11 
permanent loss of terrestrial habitat.  These adverse impacts can and do occur with all mining 12 
methods and in all coal regions.  While adverse impacts can occur at any mine site, the 13 
disproportionate distribution of more coal mines in the Appalachian Basin (Table 4.5.4-1) has 14 
resulted in more adverse impacts to biological resources in that region. 15 

4.1.4.3 Other Elements 16 

For this analysis, the following assumptions were made to describe the practices that are most 17 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 18 
SMCRA for Alternative 1 (the No Action Alternative): 19 

• Topsoil does not necessarily have to be reused on-site. 20 

• Cleared forest does not necessarily have to be restored to forest. 21 

• There is no requirement that native species be used in revegetation activities. 22 

• Habitat enhancement projects do not necessarily have to occur within the 23 
same watershed. 24 

Generally, activities associated with coal mining operations in the United States affect large 25 
areas of upland communities, including forests.  Development of individual mine sites can result 26 
in the disturbance or removal of hundreds to thousands of acres of upland habitat.  The degree of 27 
adverse impacts to terrestrial species composition can vary depending on previous land use, 28 
surrounding land use, mining methods, and mitigation measures undertaken during all phases of 29 
mining, from construction to reclamation.  The natural regeneration within a mine site depends 30 
on the reclamation practices and postmining land use chosen (Scott and Zimmerman, 1984).  31 
Reforestation practices on former coal mine lands are reported to have mixed success.  For 32 
example, Harrington and Loveall (2006) report ponderosa pine growth rates on mine overburden 33 
sites in New Mexico to be no different from trees at reference sites. Burger and Fannon (2009) 34 
evaluated hardwood reestablishment at mine sites in Appalachia and found that some species 35 
were difficult to establish, which was attributed to the gradient of mine soil fertility (of which 36 
soil compaction was thought to be an important factor).  Ecosystem processes in these reforested 37 
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sites are generally found to be adversely affected with decreased yield potential (Burger and 1 
Fannon, 2009) and decreased carbon storage potential (Palmer et al., 2010). 2 

Terrestrial wildlife are displaced from their environments during the mining process and may not 3 
return without the necessary resources for their survival.  Disturbances to wildlife during the 4 
mining process are widespread and affect a greater area than just the mine site.  Disturbances 5 
associated with new coal mines include new roads and the associated traffic, noise, changes in 6 
topography and landforms, removal of vegetation, alteration of streams, and off-site transport of 7 
chemicals. 8 

Habitat complexity can be reduced following mining, which may result in changes in plant and 9 
wildlife species composition (Wray et al., 1982).  Despite a shift in species composition, a 10 
reclaimed mine site can provide valuable wildlife habitat if planned properly.  Abandoned mines 11 
provide critical habitat for many species of bats, and it is now standard practice for mine closures 12 
to incorporate bat conservation practices at sites nationwide (Watkins, 2002) via implementation 13 
of fairly straightforward and “low tech” methods (USFWS et al., 2009).  Substantial coal mine 14 
site reclamation projects have demonstrated that suitable habitat for species of special concern 15 
and/or breeding birds at sites across the different coal regions of the United States can be 16 
established at these sites.  Restoration projects targeted to create or improve habitat for listed bird 17 
species at coal mine sites have reported numerous successes, including successful breeding by 18 
Henslow’s sparrows at reclaimed grasslands established on coal mine sites in Pennsylvania 19 
(Mattice et al., 2005); successful breeding by raptors at relocated nests at a variety of mine sites 20 
in the Powder River Basin (reviewed by McKee, 2007); successful breeding by interior least 21 
terns at habitat created on a mine site in Texas (Kasner and Slack, 2002); and creation of 22 
breeding habitat for mountain plovers at a coal mine site in the Powder River Basin (reviewed in 23 
Appendix C).  Scott et al. (2002) found that despite lack of native vegetation, grassland 24 
reclaimed mine sites in Indiana supported a typical array of Midwestern grassland bird species.  25 
Similar findings have been observed for grasslands created at reclaimed mine sites in Appalachia 26 
(Mattice et al., 2005; Carrozzino, 2009; Brenner and Kelly, 1981; and others) and for restored 27 
woodland habitats at coal mining sites in North Dakota (Kirby et al., 2003) and Appalachia 28 
(Carrozzino, 2009; and others). 29 

Several studies on reclaimed mine lands found that the presence of rock outcroppings was 30 
correlated with positive terrestrial species composition as described by richness and abundance 31 
of small mammals and bird species (Ireland et al., 1994; Chamblin and Wood, 2004; Rumble, 32 
1989).  Conversely, other studies have demonstrated that some groups of species are not readily 33 
reestablished on reclaimed coal mine lands.  For example, salamanders were not found on 34 
reclaimed mine sites of varying ages and cover types in Appalachia (Carrozzino, 2009), and 35 
prairie dog relocations at mine sites in the Powder River Basin have not all been successful 36 
(reviewed by McKee, 2007). 37 

Revegetation programs associated with the site abandonment process are intended to reduce the 38 
adverse impacts to on-site and off-site biological resources from cleared, unvegetated areas.  39 
Under the No Action Alternative, there is no requirement for the use of native species in site 40 
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reclamation, which diminishes the potential beneficial impacts of the process.  The beneficial 1 
impacts associated with revegetation projects at the mine sites vary from low to moderate, 2 
depending on the nature and success of the revegetation efforts. 3 

Mine reclamation is the process of backfilling, regrading, and planting vegetation on a disturbed 4 
mine site to meet postmining land use requirements.  It may include removal of infrastructure 5 
such as structures, conveyors, and rail lines; earth moving to fill in the mined areas or shaft, thus 6 
recontouring the surface; and revegetation.  Primary sources of noise for decommissioning and 7 
mine reclamation activities would include mechanical equipment (rollers, bulldozers, and diesel 8 
engines), blasting, and vehicular traffic.  Generation of noise during the reclamation process 9 
likely has some degree of adverse impact on wildlife. 10 

The conversion of mine lands to reclaimed land often poses major changes, not only in 11 
topography, but also in vegetative communities, wildlife habitat, and soil structure and 12 
properties, all of which result in major changes to biogeochemical cycles, hydrology, stream 13 
physiochemical characteristics, and aquatic species composition (Simmons et al., 2008).  14 
However, the most common use of reclaimed mine lands is hay and grass pastureland, because 15 
the constructed soil is often a poor medium for plant growth (Simmons et al., 2008).  Thus, 16 
streams are often eliminated by burial, and the species that once inhabited them are lost, which 17 
results in long-term adverse impacts to aquatic habitats and species as a result of site 18 
reclamation. 19 

In summary, current and past coal mining practices have resulted in major adverse impacts to 20 
terrestrial and aquatic resources at some sites, and mining reclamation programs have not 21 
adequately mitigated the impacts.  Reclamation and revegetation programs have often failed to 22 
restore ecological functions in the affected streams and uplands. 23 

4.1.5 Land Use; Visual Resources; Recreation 24 

Under Alternative 1, the No Action Alternative, current mining practices would continue under 25 
currently enforced rules.  Likewise, recreation, land use, and visual resource impacts, whether 26 
positive or negative, would be expected to continue to occur at current levels, or relative to 27 
current trends.  Table 4.1.5-1 provides data on anticipated land acreage and stream mile impacts 28 
for Alternative 1.  The No Action Alternative will be used as the baseline condition against 29 
which the other alternatives are compared. 30 

Table 4.1.5-1 Anticipated Land and Stream Impacts for Alternative 1 31 

Coal Resource Region 

Impacted 
Affected 

Area 
(acre/yr) 

Impacted 
Affected 
Streams 
(mile/yr) 

Percent 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 33,121 70.89 n.a. 

Colorado Plateau 4,219 7.97 n.a. 

Deleted: 4.1.5-1
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Coal Resource Region 

Impacted 
Affected 

Area 
(acre/yr) 

Impacted 
Affected 
Streams 
(mile/yr) 

Percent 
Change from 
Baseline (No 

Action 
Alternative) 

Gulf Coast 3,121 6.01 n.a. 

Illinois Basin 7,590 14.44 n.a. 

Northern Rocky Mountains 
and Great Plains 

5,863 10.59 n.a. 

Northwest 163 0.16 n.a. 

Other Western Interior 411 0.91 n.a. 

 1 

Surface mining, by its very nature, modifies land use during the life of the operation and beyond, 2 
often permanently.  During the mining operation, vegetation is removed, wildlife is displaced, 3 
watercourses may be altered, and the topography of the land may be drastically changed.  Some 4 
argue that mining enhances land use, especially in the Appalachian Basin, where mining creates 5 
level plateaus suitable for residential, industrial, or recreational development, where land for 6 
such development may not otherwise be available.  Others argue that these changes to the 7 
landscape and land use do nothing to promote development, as most reclaimed mine sites with 8 
such postmining land uses remain undeveloped or are not suited for such purposes due to 9 
unstable topsoil materials.  This section of the DEIS describes environmental impacts to 10 
recreation, land use, and visual resources under each alternative.  The impact analysis assumes 11 
that impacts are driven by the predicted shifts in coal production and associated mining methods. 12 

Recreation is generally recognized as providing significant physical, mental, and social health 13 
benefits, in addition to providing economic benefits to individuals and local communities.  The 14 
Bureau of Land Management’s (BLM) Performance and Accountability Report for FY2007 15 
states: “Recreational uses contribute to our quality of life by reducing depression, relieving 16 
stress, and improving self-esteem and personal growth, along with helping to control obesity, 17 
boost the immune system, diminish the risk of disease, and increase life expectancy.  18 
Economically, expenditures by the public for recreation on public land support tens of thousands 19 
of jobs and contribute significantly to the viability of thousands of small businesses, especially 20 
outfitting, guiding, and tourism related companies and community service providers.” 21 

Land ownership is different in the western states versus the eastern states.  Much of the land and 22 
mineral rights in the West are owned by the federal government and leased for mining through 23 
the BLM, whereas the land in the Eastern states is largely under private land ownership.  This 24 
variation in land ownership affects recreational opportunities by virtue of access rights on public 25 
versus private land.   26 

While mining occurs primarily on private lands in the East, one must consider that there are 27 
corporate landowners and noncorporate, or family, forest landowners on whose lands mining 28 
occurs.  The corporate-owned lands that are subject to surface mining are owned by companies 29 
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whose primary revenue comes from coal and gas royalties and timber sales.  Some corporate 1 
landowners generate comparatively small revenue streams through hunting access lease 2 
agreements with local hunt clubs.  However, much of the corporate-owned lands subject to 3 
surface mining are either open to free public access through agreements with state wildlife 4 
agencies or treated as “no man’s land” and trespassed upon by the public. 5 

Many corporate-owned lands encompass thousands or even tens of thousands of acres in 6 
contiguous tracts.  The only other lands of similar ownership scale are state and national forests 7 
in the East.  This ownership of very large tracts of land provides opportunities for large-scale 8 
public outdoor recreation.  This ownership pattern has kept huge expanses of lands “wild” even 9 
when subjected to mining activities.  This land ownership pattern is the primary reason that 10 
Kentucky has been able to restore wild elk.  Not only did it provide large, unbroken wildlands, 11 
the state wildlife agency only had to work with a few landowners to make it happen.  One can 12 
reasonably predict that if new regulations were to greatly reduce the ability of these corporate 13 
landowners to surface mine for coal, the logical reaction of the corporate landowners would be to 14 
liquidate their ownership in the land surface rights.  Over time, it could be expected that 15 
ownership would become more and more fragmented.  This fragmentation of ownership would 16 
be expected to reduce significantly opportunities for outdoor recreation. 17 

Recreation encompasses many different activities that vary from region to region.  These 18 
recreational opportunities both serve local residents and attract tourists from other regions, which 19 
in turn brings an influx of outside spending into the local economies.  This influx of outside 20 
spending supports local employment in travel and tourism industries, such as tour guides, hotels, 21 
motels, campgrounds, restaurants, gift shops, service stations, among other businesses.  In 22 
addition to attracting tourists from outside the region, ample recreational facilities often keep 23 
local residents from traveling to other locations for recreational opportunities.   24 

Chapter 3.15 provides baseline data on the number of visits to national parks and the economic 25 
contributions of tourism for each of the coal-producing states in each of the coal resource 26 
regions.  Although those data represent statewide values and are not broken out for the individual 27 
coal-producing counties, the contributions of recreation and tourism to local coal communities 28 
should be relatively proportional.  Chapter 3.15 also provides baseline information on state parks 29 
and forests located within each of the coal resource regions.  National parks, national forests, 30 
state parks, and state forests are protected by law from surface mining activities; however, these 31 
areas are still subject to underground mining.  Since these publically owned park and forest areas 32 
are off-limits to surface mining, they would remain available for recreational use during and after 33 
mining activities for any of the proposed alternatives. 34 

Potential negative impacts to recreational resources from mining can include the following: 35 

• Impacts from surface disturbance during mining (truck traffic, noise, dust, blasting, 36 

reduced public access) 37 

• Fragmentation of forest habitat 38 

• Changes in surface waters used for recreation (both quality and quantity) 39 
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• Changes in future recreation development potential 1 

• Changes in perception of recreation areas 2 

• Potential for subsidence impacts to surface resources (roads, forests, streams, and other 3 

water bodies) 4 

• Potential for subsidence impacts to activities (fishing, swimming, boating, and hunting) 5 

Impacts to recreational resources from mining can also be considered positive impacts, as certain 6 
postmining land use developments provide additional recreational facilities and opportunities.  7 
Some positive impacts to recreation include the development of designated use facilities such as 8 
athletic fields, golf courses, ATV trails, multipurpose recreation centers, and equestrian trails and 9 
trailheads on reclaimed surface mines.  Other, more indirect positive recreational impacts result 10 
from postmining land use changes that restore or provide enhanced wildlife habitat to the 11 
reclaimed surface mine lands.  For example, deer, wild turkey, cottontail rabbits, bobwhite quail, 12 
and elk prefer a forest-glade fringe habitat resulting from postmining reclamation that creates a 13 
mosaic of forests and grasslands.  Many neotropical migrant songbird species thrive in grassland 14 
and shrub habitats.  These habitat types are in short supply in the Appalachians, thus mining can 15 
create habitat for these bird species, offering wildlife viewing opportunities that might not 16 
otherwise be available.  Another example of positive impacts is Kentucky’s very successful 17 
restoration of elk on reclaimed mine lands.  Kentucky’s once-native elk has returned from zero to 18 
a population in excess of 10,000, providing new recreational opportunities, including wildlife 19 
viewing and hunting.   20 

Access and haul roads associated with mining tend to divide and interrupt the continuity of forest 21 
habitat, at least on a temporary basis during active mining.  However, these same roads can result 22 
in additional future recreational opportunities by providing access routes that open up remote 23 
areas that are otherwise inaccessible to the general public.  Dispersed recreational opportunities, 24 
such as hiking, sightseeing, hunting, and primitive camping can be negatively affected by the 25 
mining process and the construction of access roads. 26 

Surface water quality impacts from mining indirectly affect recreational activities such as 27 
fishing, swimming, and boating.  Various studies have correlated mining with increased levels of 28 
salinity, sulfates, total suspended solids, and certain metals in runoff waters.  These increased 29 
levels are most prevalent in the headwater streams and become more diluted while moving 30 
further downstream.  Therefore, any mining-related effects on boating would likely be minimal, 31 
since by the time the stream flow is sufficient to support boating, the contaminant levels would 32 
be diluted.  This same reasoning is also applicable to swimming, but to a lesser degree.  Water 33 
quality impacts are more of a concern with regard to fishing because of the potential degradation 34 
of the aquatic habitat, resulting in reduced numbers and species diversification. 35 

Determination of the impacts to recreation from either an increase or a decrease in mining for a 36 
specific region are very difficult to quantify because of the combination of positive and negative 37 
effects on recreation from mining and postmining land uses.  It is also difficult to predict impacts 38 
because there has been little research performed and very limited data are available on 39 
recreational impacts.   Additionally, some impacts are relatively temporary and would return to 40 
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near pre-mined conditions over a period of time, while other impacts can be considered 1 
permanent.  Loss of one type of recreational opportunity often leads to an increase in a different 2 
type of recreational opportunity.  This shift of available recreational opportunity is most evident 3 
where the type of recreation is transformed from a passive activity (i.e., hiking or wildlife 4 
viewing) to an active activity (i.e., golf course or athletic field).  Also, mining activity and the 5 
ensuing reclamation can lead to a shift in the suite of wildlife species using the landscape, thus 6 
changing the potential recreational experience.  If one has an interest in bird watching and 7 
viewing species that can be found in a mature eastern hardwood forest, mining activity can have 8 
a negative impact.  If one wants to view birds and other wildlife species that thrive in grassland, 9 
shrub, and edge habitats, mining and the ensuing reclamation can benefit that activity.  Thus, the 10 
determination of whether such recreational activity shifts are positive or negative often depends 11 
largely on the primary interests of the affected community, specific recreational needs of a 12 
community, and whether similar displaced activities can be found nearby. 13 

There are no changes to SMCRA under the No Action Alternative that would directly affect 14 
visual resources.  Under Alternative 1, the existing practices and documentation for review and 15 
assessment of visual impacts would continue.  However, implementation of practices under each 16 
of the 11 elements could affect visual quality and assessment indirectly.  Decisions related to the 17 
uses of the landscape could result in impacts to visual resources.  In addition, the various systems 18 
for public review of documentation and required materials for federal agencies lead to a variety 19 
of visual resources impact assessments.  Some of the elements, such as corrective action 20 
thresholds, baseline data collection and analysis, monitoring during mining and reclamation, and 21 
fish and wildlife protection and enhancement do not provide specific limitations that affect the 22 
visual quality of an area.  23 

Independent of the changes that result from this action, the potential for visual resource impacts 24 
varies by region, usually as a function of the quality and population density of the existing 25 
landscape, the method of extraction, and the requirements for reclamation.  As discussed in 26 
Chapter 3, the review and assessment of visual impacts in each region vary depending on the 27 
regulatory authority and the current policies and practices for visual assessment.  The actual 28 
assessment of impacts to visual resources at a site is determined on a case-by-case basis 29 
according to the requirements established within the state or federal program authority, which 30 
would not change as a result of this action.    31 

Section 522 of SMCRA requires states to “establish a planning process where upon petition, a 32 
surface area may be designated unsuitable for certain types of surface coal mining, if such 33 
operations would affect fragile or historic lands [and] result in significant damage to important 34 
historic, cultural, scientific, and aesthetic values and natural systems” (30 U.S.C. 1272; SMCRA, 35 
Section 522, (a)(3)(B)).  Any person having interest that is or may be adversely affected can 36 
petition the regulatory authority to have an area designated as unsuitable, or to have such a 37 
designation terminated, and a hearing and written decision is required to address petitions.  38 
Federal operations are subject to additional restrictions and requirements under Section 522 as 39 
well.  Section 522 requirements provide the means for preventing significant visual impacts 40 
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resulting from surface mining activities.  This section of SMCRA would not change as a result of 1 
this alternative.  2 

In most regions, the BLM is responsible for managing public lands, including the task of 3 
ensuring that the scenic values of those public lands are considered before allowing uses that 4 
may have negative visual impacts.  Depending on the region, this responsibility may fall on other 5 
regulating authorities, and visual assessment of surface mining projects are often not considered 6 
or documented. 7 

4.1.5.1 Water Elements 8 

Current regulations specify that mining operations must meet state water quality standards and 9 
effluent limitations as specified in the permit during the active mining period.  In addition, 10 
current regulations specify that streams that are mined through must be restored using natural 11 
stream design techniques.  While fishing and swimming in streams downstream of mining may 12 
be affected to some degree, the considerations grouped within this DEIS as water elements have 13 
little effect on recreation within any of the coal resource regions. 14 

The current definitions of streams and material damage, as well as limitations on activities near 15 
streams or on mining through streams, and corrective action thresholds do not provide specific 16 
limitations that affect the visual quality of an area.  Where mining and other activities are 17 
allowed through or near streams, visual quality can be affected. 18 

4.1.5.2 Land Elements 19 

Current regulations require that disturbed mine areas be returned to AOC, with certain 20 
exceptions.  Where excess spoil must be disposed of (Appalachian Basin primarily), placement 21 
of excess materials in hollow fills is permitted, subject to certain state-regulated spoil-22 
minimization requirements.  Under the No Action Alternative, these fills would continue to be 23 
constructed, resulting in the loss of more ephemeral and some intermittent stream lengths.  24 
However, with regard to recreation impacts, some postmining land use designations for these 25 
fills results in the development of active recreational facilities such as athletic fields, golf 26 
courses, and multipurpose recreational centers.  Within the Appalachian Basin, level or near-27 
level land for development of these types of facilities is often not available other than on 28 
reclaimed mine land.  AOC requirements do not have as much of a pronounced effect in the 29 
other coal resource regions as they do in the Appalachian Basin, and therefore would not be 30 
expected to have as great an impact on recreation.   31 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 32 
the preexisting physical conditions, and therefore potentially affect visual quality.  Current 33 
restrictions require return to existing grade where possible and practical.  The exceptions for 34 
mountaintop mining without specific visual impact assessment requirements can lead to visual 35 
impacts.  36 

In the Colorado Plateau and the Northern Rocky Mountains and Great Plains Region, many 37 
mining operations are on federal lands managed by the BLM, where activities require an 38 
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environmental review to include visual resource assessment under the Visual Resource 1 
Management (VRM) program.  Frequently, visual resource impact analysis is documented in the 2 
EISs that are completed for specific projects, in addition to EIS documentation of Resource 3 
Management Plan (RMP) revisions that provide VRM classification and establish areas 4 
unsuitable for surface mining.  The scoping, public presentation, and comment process provides 5 
public discussion and review of this analysis of coal mining activities in those regions.  In the 6 
Appalachian, Gulf Coast, and Illinois Basin regions, projects are usually under the jurisdiction of 7 
the USACE or state authorities, and visual assessments of surface mining projects in these 8 
regions have often not been considered or documented.  Under Alternative 1, the existing 9 
practices and documentation for review and assessment of visual impacts would continue. 10 

4.1.5.3 Other Elements 11 

Other elements include revegetation, topsoil management, fish and wildlife enhancement, 12 
baseline data collection, and monitoring of surface and groundwater during mining.  Baseline 13 
data collection and monitoring have no direct effect on recreation under any of the proposed 14 
alternatives, other than adding cost to the overall mining operation.   15 

Current regulations require revegetation in accordance with pre-mining land use, unless an 16 
approved postmining land use has been granted by the regulatory agency.  Current practice often 17 
results in pre-mining forested lands being converted to postmining land use designations as 18 
agriculture (i.e., pasture or hay land), fish and wildlife habitat (combined with another use), and 19 
commercial or industrial development, thus decreasing the percentage of forest lands while 20 
increasing the percentage of agricultural, grassland, or developed land.  According to findings 21 
from the U.S. Geological Survey’s Land Cover Trends project (http://landcovertrends.usgs.gov), 22 
forested lands have decreased over the timeframe of 1973 through 2000.  The results vary by 23 
ecoregion, and the ecoregions do not exactly overlay the coal resource regions; however, the data 24 
support the hypothesis that forested land has been slowly converted to other designated land 25 
uses.  Mining is not the sole reason for this trend, since urban expansion and clearing for 26 
agricultural uses also contribute to the reduction in forested lands.  The following table presents a 27 
summary of the changes experienced for ecoregions within or adjacent to some of the coal 28 
resource regions (data are not available for all regions). 29 

Table 4.1.5-2 Land Use Changes (1973–2000) 30 

Coal 
Resource 
Region 

Ecoregion 
Change in 
Forest (%) 

Change in 
Mining (%) 

Change in 
Grassland-
Shrubland 

(%) 

Change in 
Agricultural 
Lands (%) 

Appalachian 
Basin 

North 
Central 

Appalachians 
−0.9 0.4 0.0 −0.3 

Ridge and 
Valley 

−1.5 0.1 0.0 −0.7 
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Coal 
Resource 
Region 

Ecoregion 
Change in 
Forest (%) 

Change in 
Mining (%) 

Change in 
Grassland-
Shrubland 

(%) 

Change in 
Agricultural 
Lands (%) 

Southwestern 
Appalachians 

−2.7 −0.9 0.9 −0.2 

Central 
Appalachians 

−3.3 1.5 1.3 −0.2 

Western 
Allegheny 

Plateau 
−0.9 −0.4 1.1 −0.5 

Gulf Coast 

East Central 
Texas Plains 

−1.9 0.1 17.8 −4.8 

Mississippi 
Valley Loess 

Plains 
0.9 0.0 0.2 −6.8 

Illinois Basin 
Interior 
River 

Lowland 
−2.27 −0.02 −0.06 0.66 

Northern 
Rocky 

Mountains 
and Great 

Plains 

Northwestern 
Great Plains 

−0.5 4.5 2.9 10.5 

Current requirements for baseline data collection and analysis, monitoring during mining and 1 
reclamations, and fish and wildlife protection and enhancement do not consider or affect visual 2 
quality or visual impact assessment of surface mining projects.  Current requirements for 3 
revegetation and topsoil management in accordance with pre-mining land use or an approved 4 
PMLU can result in the potential for visual impacts in all regions when non-native vegetation is 5 
allowed or areas are not restored to a forested state. 6 

4.1.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 7 

Socioeconomic analyses generally include detailed investigations of the prevailing population, 8 
income, employment, and housing conditions of a community or area of interest.  The 9 
socioeconomic conditions of a coal-producing region could be affected by changes in the rate of 10 
population growth, changes in the demographic characteristics of a region, or changes in 11 
employment in the region caused by the implementation of the proposed action.  In addition to 12 
these characteristics, populations of special concern, as addressed by Executive Order (EO) 13 
12898 (Federal Actions to Address Environmental Justice in Minority Populations and Low-14 
Income Populations, February 1994) and other specific statutes and agency rules, are identified 15 
and analyzed for environmental justice impacts. 16 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-55 

This analysis of potential socioeconomic effects is based on the estimated coal production value 1 
shifts in each region associated with each alternative for both underground coal mining and 2 
surface coal mining.  Production values were used in association with current employment 3 
numbers and productivity per employee as reported by the Energy Information Administration 4 
(EIA) for 2008 and 2009 to estimate the predicted changes associated with the alternatives for 5 
implementing the proposed action. 6 

Selecting Alternative 1, the No Action Alternative, would not result in substantial socioeconomic 7 
effects on the populations in the coal-producing regions, since coal mining activities would be 8 
similar to current conditions. 9 

4.1.6.1 Economics 10 

Selecting Alternative 1, the No Action Alternative, would not change the economic conditions 11 
that currently prevail in the coal mining industry, since this alternative would maintain the status 12 
quo.  Therefore, the current economic conditions and the prevailing trends for these conditions 13 
would continue. 14 

4.1.6.1.1 Employment and Unemployment 15 

As mentioned in numerous reports and histories of the coal mining industry, employment in coal 16 
mining tends toward a “boom-and-bust” cycle triggered by changes in coal prices and, more 17 
recently, by regulatory changes that have adhered to stricter environmental standards associated 18 
with coal production and end use of the product.  Black, McKinnish, and Sanders (2004) 19 
performed an economic analysis of the boom-and-bust cycle in the Appalachian region from the 20 
1970s to 1980s.  They found that, during that period, increased coal production contributed 21 
approximately 2 additional jobs for every 10 jobs created in the coal industry in the counties 22 
analyzed.  Conversely, the loss of 10 jobs during a decline in the coal industry caused the loss of 23 
approximately 3.5 jobs in the counties analyzed.  They also found that poverty rates were 24 
substantially affected during the up- and downswings of the industry, indicating that the poor 25 
benefited from the expansion of the coal industry during this period. 26 

Analysis of historical employee productivity from the period referenced in Black, McKinnish, 27 
and Sanders (2004), when compared to 2009 average employee productivity by method (i.e., 28 
underground or surface), indicates that during the peak period from 1978 to 1982, the national 29 
average underground mining productivity was 1.21 short tons per employee hour and 3.22 short 30 
tons per employee hour for surface coal mining, while in 2009 the productivity for underground 31 
mining averaged 3.01 short tons per employee hour and surface mining averaged 9.15 short tons 32 
per employee hour (EIA, 2010c).  The EIA (2006) indicates that the average number of mining 33 
employees in 1973 was 152,204, and that number increased to 175,642 by 1983 just after the end 34 
of the peak period (Black, McKinnish, and Sanders, 2004).  More recent employment data 35 
indicate that in 2009, the coal industry employed 87,755 (EIA, 2010b).  Comparatively, coal 36 
production in 1973 was over 602.5 million tons; in 1983, 783.1 million tons; and in 2009, 37 
1,072.8 million tons (EIA, 2010c).  Technological advances increased production while 38 
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generally decreasing employment in the industry, as fewer employees are required for production 1 
(Bell and York, 2010). 2 

The NMA provides information on the total number of direct employment positions supported 3 
by coal mining throughout the United States.  Employment numbers in the 2010 NMA report 4 
were derived from 2008 employment figures from the MSHA, whereas data for the analysis of 5 
the alternatives were derived from the EIA Annual Coal Report and the Bureau of Labor 6 
Statistics (BLS) industry data at the lowest level possible for the geographic areas analyzed.  The 7 
NMA indicates that total mine workers in 2008 consisted of 85,040 positions, with an additional 8 
7,570 in support positions, and 61,410 employment positions related to coal transportation 9 
activities.  The number of mine workers was similar to the EIA employment data for 2008, 10 
indicating 86,859 mine employees.  Variations in methodology account for differences in 11 
employment numbers.  The MSHA data includes contractors that work on mine sites, in addition 12 
to mine employees.  For the purpose of this DEIS, the analysis did not account for the 13 
transportation-related workforce as direct employment positions (i.e., employees working 14 
directly for coal mining); transportation-related jobs were included in the indirect and induced 15 
workforce. 16 

In addition to the NMA report, states also provide estimates of the economic contributions of the 17 
coal mining industry to the state economies in terms of employment positions, tax revenues, and 18 
economic output. 19 

In 2009, U.S. coal production exceeded 1.0 billion short tons from over 1,400 mines in 27 states.  20 
This coal was produced by over 87,000 employees, which was a 1% increase in total 21 
employment in coal mining from 2008 (EIA, 2010a, b).  On average, 5.6 short tons of coal were 22 
produced per employee per hour, which was a decline of less than 6.0%.  In 2009, over 140 23 
million persons were employed in the United States, indicating that coal mining accounts for 24 
0.06% of total U.S. employment.  In the combined coal mining regions, over 64 million persons 25 
were employed in 2009, indicating that coal mining accounted for 0.1% of total employment in 26 
the study area.  Coal mining industry employment represents a minor portion of the total U.S. 27 
employment; however, the coal mining industry is a significant employer in certain local areas. 28 

4.1.6.1.1.1 Employment Changes in Coal Mining 29 

While the coal mining industry recorded a 1.5% average annual employment growth rate during 30 
the last decade, employment fluctuated substantially from year to year.  For example, coal 31 
mining employment declined 5.9% between 2002 and 2003, increased 4.7% between 2004 and 32 
2005, increased 5.5% between 2005 and 2006, and increased 5.2% between 2007 and 2008 33 
(BLS, 2010a).  The coal mining industry recorded a 13.9% increase in employment between 34 
2000 and 2009, an increase of approximately 10,000 workers (BLS, 2010b).  Table 4.1.6-1 lists 35 
the estimated number of employment positions generated by the estimated production, by mining 36 
type, for Alternative 1. 37 
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Table 4.1.6-1 Alternative 1 Direct Coal Mine Employment
1
 Positions Estimated by 1 

Production Type by Region 2 

Coal-Producing Region 
Estimated Number of Direct Coal Mine 

Employment Positions2 
Underground Surface Total 

Appalachian Basin 38,612 22,769 61,381 

Colorado Plateau 4,818 2,055 6,873 

Gulf Coast 2,851 5,001 7,851 

Illinois Basin 7,546 2,792 10,338 

Northern Rocky Mountain/Great Plains 338 9,581 9,920 

Northwest 0 94 94 

Other Western Interior 60 325 385 
1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, or yard work at mining 3 

operations, including office workers, per EIA 2010 Annual Coal definition of coal mine employment.   4 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the estimated production under 5 
this alternative, as previously described.   6 

Source: Calculations derived from EIA 2010a, 2010b 7 

4.1.6.1.1.2 Estimated Employment Changes in Remainder of Economy 8 

When compared with employees of all industries nationwide, coal mining was a growing 9 
industry, on average, during the decade.  Between 2000 and 2009, the total number of private 10 
employees had an average yearly decline of 0.2%, with the largest decline (5.2%) between 2008 11 
and 2009, while employment in the coal mining industry increased by 1.2% between 2008 and 12 
2009 (BLS, 2010a, b). 13 

Various coal mining states and coal-related industry associations have determined the overall 14 
impact of the coal mining industry to the state economies.  The state of Illinois (Illinois 15 
Department of Commerce and Economic Opportunity, Office of Coal Development, 2008) found 16 
that every coal mining job contributed six additional jobs in rural Illinois.  Other states 17 
(Kentucky, New Mexico, Pennsylvania, Utah, and Wyoming) found that coal mining generated 18 
additional employment in a range between two to just under four positions (Kentucky Office of 19 
Energy Policy, Division of Fossil Fuels & Utility Services and the Kentucky Coal Association, 20 
2008; Peach, 2010; Allegheny Conference on Community Development, 2010; Perlich, Hogue, 21 
and Downen, 2010; and Wyoming Mining Association, 2010).  The NMA (2010) indicated that 22 
nationally, coal mining generated an additional 401,250 indirect and induced employment 23 
positions from 154,020 direct employment positions in the industry, equating to approximately 24 
2.6 additional employment positions for every 1 direct position in the coal mining industry. 25 

As detailed in the Appendix I of the Draft RIA, the coal mining industry has a varied–magnitude 26 
impact on employment in ancillary industries and throughout the remainder of the economy 27 
based on the state.  For example, in the Appalachian states, every employment position created in 28 
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the coal mining industry could generate up to 2.13 additional positions in Virginia or as few as 1 
1.07 positions in West Virginia.  In the interior states, each new coal mining employment 2 
position in Missouri could generate 2.29 positions in Missouri or 1.14 positions in Arkansas.  In 3 
the Western states, each new coal mining position could produce 1.91 positions in Colorado or as 4 
few as 0.98 positions in Wyoming.  On average, 1.46 employment positions are generated in the 5 
Appalachian states, 1.73 positions are generated in the interior states, and 1.40 positions are 6 
generated in the Western states by the coal mining industry. 7 

4.1.6.1.2 Earnings and Personal Income 8 

4.1.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 9 

The Bureau of Economic Analysis (BEA) indicated that the mining industry (except oil and gas) 10 
generated more than $19.5 billion in personal earnings in 2008, which was a 42.9% increase 11 
from the personal earnings received in 2001 (BEA, 2010a).  Table 4.1.6-2 lists the total 12 
estimated personal earnings associated with Alternative 1 and total coal mining personal earnings 13 
compared to the overall total personal earnings derived from each region.  Overall, coal mining 14 
earnings contribute a small percentage to total regional personal earnings, though the earnings 15 
may be locally substantial.  Overall, in the Gulf Region and the Northwest, personal earnings 16 
from coal mining employment contribute almost twice as much to the regional earnings when 17 
compared to all other regions. 18 

Table 4.1.6-2 Alternative 1 Estimated Personal Earnings from Estimated Direct Coal 19 
Mine Employment by Production Type by Region 20 

Coal-Producing 
Regions 

Estimated Personal Earnings ($1,000) 

Total 
Personal 
Earnings 
($1,000) 

Coal 
Personal 

Earnings as 
a Percentage 

of Total 
Personal 
Earnings 

Underground Surface Total 

Appalachian Basin 1,966,201 1,122,251 3,088,452 318,821,701 1.0 

Colorado Plateau 229,366 98,871 328,237 17,232,940 1.9 

Gulf Coast 153,623 249,744 403,367 10,838,632 3.7 

Illinois Basin 421,017 154,653 575,670 40,674,605 1.4 

Northern Rocky 
Mountain/Great 
Plains 

18,385 453,109 471,494 29,161,383 1.6 

Northwest 0 5,223 5,223 178,139 2.9 

Other Western 
Interior 

3,678 12,864 16,542 11,757,863 0.1 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 21 
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4.1.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 1 
Economy 2 

The coal mining industry generates indirect and induced employee compensation in other 3 
industries, Table 4.1.6-3 lists the estimated multipliers by state divided by region as adapted 4 
from the state baseline information provided in the Draft RIA (Appendix I).  The coal mining 5 
industry also generates indirect and induced economic output throughout the economy in direct 6 
relation to the value of its economic output.   7 

Table 4.1.6-3 Estimated Statewide Multipliers for Economic Output, Employment, and 8 
Compensation Generated from Existing Coal Mining Activities 9 

State  

Estimated Statewide Multiplier 

Economic 
Output Employment Compensation 

Appalachian Basin 

Alabama 0.48 1.77 0.71 

Kentucky 0.52 1.28 0.60 

Maryland 0.54 1.15 0.80 

Ohio 0.63 1.51 0.80 

Pennsylvania 0.73 1.79 1.08 

Tennessee 0.62 1.01 0.90 

Virginia 0.56 2.13 1.17 

West Virginia 0.39 1.07 0.40 

Regional Values 0.52 1.40 0.66 

Colorado Plateau 

Arizona 0.59 1.68 0.72 

Colorado 0.61 1.91 0.91 

New Mexico 0.38 1.12 0.42 

Utah 0.60 1.58 0.73 

Regional Values 0.57 1.63 0.74 

Gulf Coast 

Louisiana 0.51 2.10 0.64 

Mississippi 0.40 1.45 0.75 

Texas 0.66 1.97 1.02 

Regional Values 0.64 1.96 0.99 

Illinois Basin 

Illinois 0.72 1.53 0.87 

Indiana 0.45 1.95 0.80 

Kentucky 0.52 1.28 0.60 

Regional Values 0.53 1.40 0.56 

Northern Rocky Montains and Great Plains 

Colorado 0.61 1.91 0.91 

Montana 0.46 1.28 0.48 

North Dakota 0.37 1.19 0.42 
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Wyoming 0.32 0.98 0.37 

Regional Values 0.41 1.24 0.50 

Northwest 

Alaska 0.47 1.21 0.48 

Other Western Interior 

Arkansas 0.41 1.14 0.51 

Kansas 0.44 1.58 0.81 

Missouri 0.55 2.29 0.68 

Oklahoma 0.48 1.54 0.72 

Regional Values 0.52 1.97 0.69 

Source: Calculations derived from Appendix I, OSM RIA, 18 October 2010 1 

4.1.6.1.3 Poverty Levels 2 

Section 3.19 provided the low-income population statistics by county for the states in each coal-3 
producing region.  The states of Mississippi (81.7%), New Mexico (63.6%), Arkansas (58.7%), 4 
Alabama (56.7%), Kentucky (55.8%), and Louisiana have greater than 50% of the counties with 5 
2009 poverty rates exceeding 19%.   Table 4.1.6-3 presents the calculated poverty rates for the 6 
combined counties in each coal-producing region.  Overall, the Northwest and the Appalachian 7 
Basin contain the highest percentage of counties considered to be concentrated poverty areas 8 
(greater than 20% of the population falls below the poverty threshold), as defined by the U.S. 9 
Census Bureau.  The Northwest and Colorado Plateau had the greatest percentage of the 10 
population below the poverty threshold at the individual level, indicating regions that could be 11 
considered concentrated poverty areas.  The counties that make up the coal-producing region in 12 
the Northwest, the Colorado Plateau, and the Gulf Region have the highest childhood poverty 13 
rates. 14 

Table 4.1.6-4 Poverty Rates in the Combined Counties by Region, 2000 and 2009 15 

Coal-Producing 
Region 

2000 2009 
Percentage Point Change from 2000 to 

2009 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childho
od 

Poverty 
Rate 

Percent 
of Total 
Counties 
- Poverty 

Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Percent of 
Total 

Counties - 
Poverty 
Areas 

Individual 
Poverty 

Rate 

Childhood 
Poverty 

Rate 

Appalachian 
Basin 

38.6% 13.7% 16.4% 46.5% 16.2% 23.1% 7.9% 2.5% 6.7% 

Colorado 
Plateau 

11.1% 20.1% 25.3% 33.3% 18.3% 25.2% 22.2% -1.8% -0.1% 

Gulf Coast 15.8% 17.1% 23.4% 21.1% 17.1% 25.2% 5.3% 0.0% 1.9% 

Illinois Basin 7.4% 12.4% 16.6% 25.9% 16.4% 23.3% 18.5% 4.1% 6.8% 

Northern 
Rocky 
Mountains 
and Great 
Plains 

18.8% 10.2% 13.3% 12.5% 12.6% 17.8% -6.3% 2.4% 4.5% 

Northwest 100.0% 23.7% 27.8% 100.0% 22.7% 28.3% 0.0% -1.0% 0.5% 
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Other Western 
Interior 

23.1% 13.8% 18.6% 30.8% 16.3% 23.2% 7.7% 2.5% 4.6% 

Source: Calculations derived from U.S. Census Bureau, 2002, 2010b. 1 

All coal-producing counties in Alaska (1 county), Arizona (1 county), Louisiana (2 counties), 2 
Mississippi (1 county), and New Mexico (2 counties) had greater than 19.0% of the population 3 
below the poverty threshold in 2009.  Kentucky had 24 of 29 counties with a poverty rate 4 
exceeding 19.0% (82.8% of total coal-producing counties).  Overall, the coal-producing counties 5 
in Kentucky accounted for 36.3% of the total counties in the state with a poverty rate above 6 
19.0%.  Based on the 2009 poverty data, Kentucky had 67 counties (55.8% of all counties) with 7 
a poverty rate exceeding 19.0% and 72 counties (60.0% of all counties) with a poverty rate equal 8 
to or greater than 18.4%, which is the statewide poverty rate.  In West Virginia, 15 of the 26 9 
coal-producing counties (57.7%) had a poverty rate greater than 19.0%.  Of the total counties in 10 
the state that were at or above a 19.0% poverty rate, coal-producing counties accounted for 11 
55.6%.  Overall, the coal-producing counties in all states constitute only a small to moderate 12 
percentage (less than 15%) of the total number of counties in each state that have a poverty rate 13 
at or above 19.0%. 14 

4.1.6.1.4 Income and Severance Taxes 15 

The primary sources of tax revenues expected to be affected by changes in coal mining activity 16 
are state income taxes associated with coal mining employment, state severance taxes levied on 17 
active coal mines, and coal industry contributions to the Abandoned Mine Lands (AML) fund, 18 
which are dispersed to the states.  Other state and local tax revenue sources, such as corporate 19 
income taxes and property taxes, may be affected by coal industry changes in certain locations; 20 
however, impacts on these tax revenue sources are not as directly attributable to coal mining 21 
industry changes.  In addition, for coal deposits located on and extracted from federal lands and 22 
federal lands held in trust for tribes, these revenue resources distributed back to states assist in 23 
funding regional and local priorities significant for citizens’ quality of life. 24 

The AML fund receives substantially different levels of contributions from the seven coal-25 
producing regions.  As shown in Table 4.1.6-4 the AML contributions are derived from surface 26 
mining at a much higher rate than from underground mining.  The greatest contributor by far is 27 
the Northern Rocky Mountains and Great Plains region, where the estimated AML fund 28 
contributions from surface mining activities alone exceed the combined total contributions from 29 
all other regions. 30 
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Table 4.1.6-5 Alternative 1 Estimated AML Fund Contributions by Region 1 

Coal-Producing Regions 
Estimated Abandoned Mine Lands Fund 

Contributions ($1,000) 
Underground Surface Total 

Appalachian Basin 29,731 47,053 76,785 

Colorado Plateau 7,530 10,799 18,330 

Gulf Coast 1,658 17,041 18,699 

Illinois Basin 8,722 10,794 19,516 

Northern Rocky Mountain/Great 
Plains 

495 169,592 170,087 

Northwest 0 465 465 

Other Western Interior 60 472 532 
Source: Calculations derived from DOI, 2008, EIA, 2010a. 2 

An analysis of the distribution of AML funds back to coal-producing states (Table 4.1.6-5) 3 
shows that, in 2009 and 2010, OSM distributed more than $328.9 million to coal-producing 4 
states.  In addition, OSM distributed more than $61.5 million in administration and enforcement 5 
grants. 6 

Table 4.1.6-6 2009 AML Fund Distribution to States 7 

State Coal Production 
(1,000 short tons) 

AML Funds 
Distribution ($) 

Administration and 
Enforcement Grants ($) 

Alabama 18,796 5,871,464 1,313,950 

Alaska 1,860 2,389,351 224,254 

Arizona1 7,474 
  

Arkansas 5 2,322,179 156,703 

Colorado 28,267 7,383,764 2,301,561 

Illinois 33,748 12,356,792 2,895,394 

Indiana 35,655 13,358,446 1,964,389 

Kansas1 185 2,720,188 111,699 

Kentucky1 107,338 31,184,323 10,960,193 

Louisiana 3,657 334,774 168,095 

Maryland 2,305 2,630,409 713,664 

Mississippi 3,440 242,357 159,863 

Missouri 452 1,857,121 234,318 

Montana 39,486 10,705,147 1,440,101 

New Mexico1 25,124 5,668,717 865,000 

North 
Dakota 

29,945 3,498,697 798,743 
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State Coal Production 
(1,000 short tons) 

AML Funds 
Distribution ($) 

Administration and 
Enforcement Grants ($) 

Ohio 27,501 8,675,639 2,969,654 

Oklahoma 956 3,592,207 1,082,511 

Pennsylvania 57,979 43,807,638 11,469,117 

Tennessee1 1,996 1,896,843 
 

Texas 35,093 4,147,548 1,977,402 

Utah 21,718 3,970,533 2,037,196 

Virginia 21,175 9,257,897 3,911,857 

West 
Virginia 

136,971 52,204,675 11,711,912 

Wyoming 431,107 98,845,000 2,289,321 
Sources: 2010 Annual Evaluation Reports by States and Tribes, OSM. 1 

  12009 Annual Evaluation Reports by States and Tribes, OSM, due to lack of available 2010 data. 2 

Further analysis of the need for AML funds becomes apparent when reclamation costs, both 3 
funded and unfunded, are reviewed (Table 4.1.6-6).  Throughout the United States, all 4 
abandoned mine lands have created more than $12.6 billion in costs for reclamation.  5 
Approximately $3.0 billion in reclamation projects have been completed; however, as of 6 
December 2010, only $344.8 million of additional reclamation projects had been funded.  This 7 
leaves approximately $9.3 billion in unfunded reclamation projects.  These ongoing costs to 8 
states and ongoing infrastructure maintenance have led to fiscal analysis reports on the impact of 9 
the coal mining industry on state budgets.  In the Impact of Coal on the Kentucky State Budget, 10 
Konty and Bailey (2009) indicate that the net impact of the coal mining industry on the state 11 
budget is essentially a subsidy to the coal industry of almost $115 million. In West Virginia, 12 
Boettner and McIlmoil (2010) concluded that the net impact was a cost to the state budget 13 
exceeding $42 million.  The Boettner and McIlmoil estimate was recalculated from McIlmoil et 14 
al. (2010) and Kent and Sowards (2010). 15 

Table 4.1.6-7. Abandoned Mine Lands Reclamation Costs, All Surface Mining and 16 
Reclamation Priorities 17 

State Unfunded Costs Funded Costs Completed Costs Total Costs 

Alabama 423,254,768 14,538,382 70,284,497 508,077,647 

Alaska 59,856,609 2,202,000 17,948,921 80,007,530 

Arkansas 21,900,059 3,350,999 32,988,615 58,239,673 

Arizona 0 0 334,520 334,520 

Colorado 78,451,002 6,870,268 45,739,006 131,060,276 

Illinois 122,034,648 11,708,760 170,084,482 303,827,890 

Indiana 105,231,421 19,552,837 115,905,988 240,690,246 

Kansas 248,870,737 42,497 30,341,457 279,254,691 

Kentucky 460,405,026 64,710,925 452,006,226 977,122,177 
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State Unfunded Costs Funded Costs Completed Costs Total Costs 

Louisiana 14,078,338 0 0 14,078,338 

Maryland 63,367,736 780,801 32,346,883 96,495,420 

Missouri 113,076,482 440,002 51,281,746 164,798,230 

Montana 96,047,527 29,324,711 64,095,281 189,467,519 

North Dakota 38,596,433 2,072,625 35,248,268 75,917,326 

New Mexico 13,439,520 3,952,733 19,388,160 36,780,413 

Ohio 204,605,624 3,259,974 140,920,052 348,785,650 

Oklahoma 143,833,075 1,082,000 33,122,293 178,037,368 

Pennsylvania 5,020,558,962 116,529,962 539,091,667 5,676,180,591 

Tennessee 43,403,495 173,000 35,769,668 79,346,163 

Texas 22,796,152 7,819,045 31,755,516 62,370,713 

Utah 6,710,319 1,211,600 20,062,617 27,984,536 

Virginia 436,801,606 10,319,581 100,813,558 547,934,745 

West Virginia 1,466,961,321 15,482,559 461,595,149 1,944,039,029 

Wyoming 54,426,746 29,330,947 483,296,610 567,054,303 

Source: Abandoned Mine Lands Inventory System 13, December 2010 1 

State severance tax estimates by coal region are shown in Table 4.1.6-7.  Because severance 2 
taxes are a factor of both the quantities of coal extracted and the tax rates set by each state, the 3 
level of severance tax associated with underground and surface mining varies.  The Appalachian 4 
Basin and Colorado Plateau realize greater revenues from underground mining than from surface 5 
mining.  Considered overall, however, by far the greatest level of severance tax revenue is 6 
associated with surface mining in the Northern Rocky Mountains and Great Plains region, where 7 
estimated surface mining severance tax revenues equal three times the total revenues from 8 
surface and underground mining in all other regions.  As a share of total state tax revenue, 9 
severance taxes contribute 12.9% in the Northern Rocky Mountains and Great Plains region, 10 
which compares with 0.7% in the Appalachian Basin region. 11 
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Table 4.1.6-8. Alternative 1 Estimated State Coal-Related Severance Taxes by Region 1 

Coal-Producing Regions 
Estimated State Severance Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 61,389 42,049 103,439 

Colorado Plateau 12,690 7,971 20,661 

Gulf Coast 491 2,164 2,655 

Illinois Basin 3,773 17,133 20,906 

Northern Rocky Mountain and Great 
Plains 

1,429 482,081 483,509 

Northwest 0 0 0 

Other Western Interior 121 412 534 
Source: Calculations derived from state severance tax rates, EIA 2010a,b 2 

Estimated state income taxes associated with coal mining industry employment in each region is 3 
shown in Table 4.1.6-8.  In contrast with the relative level of revenues from severance taxes, 4 
income taxes from coal mining in the Northern Rocky Mountain and Great Plains region are at a 5 
low level and are only approximately one-tenth the net amount estimated for the Appalachian 6 
Basin region.  At 0.1% of the USCB 2008 estimate of total income tax in the Appalachian Basin 7 
region, direct state income taxes from coal mine employees make up a small portion of all 8 
income tax revenues.  This is consistent with the Gulf Region (0.1%) and the Northern Rocky 9 
Mountain and Great Plains (0.1%), while all other regions have lower percentages. 10 

Table 4.1.6-9. Alternative 1 Estimated State Coal-Related Income Taxes by Region 11 

Coal-Producing Region Estimated State Income Taxes ($1,000) 

Underground Surface Total 

Appalachian Basin 62,351 35,524 97,876 

Colorado Plateau 8,664 3,738 12,403 

Gulf Coast 3,630 5,842 9,472 

Illinois Basin 13,714 5,035 18,750 

Northern Rocky Mountain/Great 
Plains 

404 9,811 10,216 

Northwest 0 0 0 

Other Western Interior 137 463 599 
Source: Calculations derived from BLS, 2010; EIA, 2010a, 2010b; Tax Foundation, 2010. 12 
 13 
Royalties are collected and distributed to the state at a rate of approximately 50% of collected 14 
royalties, bonuses, and rents, and at a rate of 100% back to tribes for deposits located on tribal 15 
lands.  Table 4.1.6-9 lists the federal and tribal royalties attributable to Alternative 1 and the 16 
estimated state disbursement from the federal royalties.  Tribes in Arizona, Montana, and New 17 
Mexico receive substantial royalties from coal, especially in Arizona.  Wyoming is the largest 18 
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recipient of coal royalties, with an estimated disbursement of $300.5 million from fiscal year 1 
2008 sales volumes.   2 

Table 4.1.6-10. Alternative 1 Coal Royalties for FY 2008 by State and Estimated State 3 
Disbursement 4 

State 

 

Tribal Royalties 
($1,000) 

Federal Royalties 
($1,000) 

Estimated State 
Disbursements 

($1,000) 

Appalachian Basin/Illinois Basin 
Kentucky 0 2,449 1,225 

4.2 Colorado Plateau 

4.3 Colorado  4.4 0 4.5 75,134 4.6 37,567 

4.7 New 
Mexico  

4.8 43,169 4.9 15,752 4.10 7,876 

4.11 Arizona  4.12 33,824 4.13 0 4.14 0 

4.15 Utah  4.16 0 4.17 34,985 4.18 17,492 

Gulf Region 
Alabama  0 1,415 707 

Northern Rocky Mountain/Great Plains 
Wyoming  0 600,974 300,487 

Montana  11,282 44,296 22,148 

Other Western Interior 
Oklahoma  0 4,740 2,370 

Source:  Calculated from Office of Natural Resources Revenue ONRR, 2010. 5 

4.18.1.1 Demographics 6 

Implementing Alternative 1, the No Action Alternative, would not change the demographic 7 
conditions of the coal-producing counties and the adjacent areas, since this alternative would 8 
maintain the status quo. 9 

Deleted: 4.1.6-9

Formatted: Font: Not Italic

Formatted: Font: Not Italic, Not All

caps

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted ... [3]

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted: Font: Not Bold, Not

Italic, Not All caps

Formatted: Font: Not Italic

Formatted ... [4]

Formatted: Font: Not Italic

Formatted ... [5]

Formatted: Font: Not Italic

Formatted ... [6]

Formatted: Font: Not Italic

Formatted ... [7]

Formatted: Font: Not Italic

Formatted ... [8]

Formatted: Font: Not Italic

Formatted ... [9]

Formatted: Font: Not Italic

Formatted ... [10]

Formatted: Font: Not Italic

Formatted ... [11]

Formatted: Font: Not Italic

Formatted ... [12]



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-67 

4.18.1.2 Environmental Justice 1 

Selecting Alternative 1, the No Action Alternative, would not result in disproportionate effects to 2 
minority or low-income populations, since under this alternative OSM would continue stream 3 
protection and buffering under current regulatory guidance and rules.  The current guidance, 4 
which was previously analyzed for environmental justice concerns, was found not to create 5 
disproportionate effects under the Final Environmental Impact Statement for Excess Spoil 6 
Minimization — Stream Buffer Zone (September 2008). 7 

The OSM offers equal opportunity for all affected populations to join the public participation 8 
process associated with the proposed rule.  The OSM held extensive public scoping meetings 9 
beginning in November 2009 with the Advanced Notice of Proposed Rulemaking in the Federal 10 
Register.  Additional notifications of the NEPA process in the Federal Register included the 11 
Notice of Intent to prepare the EIS and a Notice of Extension of Public Comments for the public 12 
scoping process, which included the intent to have geographically diverse public scoping 13 
meetings.  The OSM held nine public scoping meetings across the United States from July 19 to 14 
July 29, 2010.  All meetings were advertised with at least 2 weeks’ notice via the OSM Web site 15 
and through local ads in regional and local papers.  The OSM public scoping process included a 16 
geographic analysis to determine the most beneficial locations to hold the public scoping 17 
meetings.  They were held in areas with large populations of potential stakeholders directly 18 
affected by the proposed rule and at locations large enough to accommodate those stakeholders.  19 
All public scoping meetings began in the early afternoon and lasted until late evening to 20 
accommodate a wide range of schedules from the stakeholders.  Information was provided in 21 
large displays through an “open house” style with a court reporter to record any verbal comments 22 
for the record.  If necessary, a translator was provided for any stakeholders that had limited 23 
English proficiency.  Comments were accepted at all meetings, either as written comments or 24 
verbal comments provided for the record.  Overall, OSM received more than 20,000 comments 25 
through the public scoping process. 26 

4.18.1.3 Utilities and Infrastructure 27 

For Alternative 1, the No Action Alternative, the following sections include information about 28 
current utility and transportation infrastructure conditions.  The discussion is focused on each of 29 
the seven coal-producing regions. 30 

4.18.1.3.1 Utilities 31 

As shown on Tables 3.17-3, 3.17-6, 3.17-9, 3.17-12, 3.17-15, and 3.17-21 in Section 3.17, on the 32 
whole, each state in the seven coal-producing regions currently has excess capacity for water and 33 
wastewater treatment.  However, counties in individual states are at capacity, or the demand 34 
exceeds capacity for either water or wastewater treatment, or both.  Alternative 1 would not 35 
affect the ability of treatment facilities to process the current demand for water and wastewater 36 
treatment; therefore, current shortcomings in treatment capacity are not discussed here.It should 37 
be noted that many communities and households throughout the United States, notably in the 38 
Appalachian Basin and other rural areas, are not served by water or wastewater treatment 39 
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facilities.  The evaluation of available treatment capacity by county and state does not account 1 
for households not yet connected to public water or sewer.  2 

 3 

4.18.1.3.2 Transportation Infrastructure 4 

4.18.1.3.2.1 Rail 5 

Appalachian Basin 6 

Mines in the eight states in the Appalachian Basin shipped approximately 23% of the total short 7 
tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  As described in Section 3.17, even 8 
under the No Action Alternative, capital improvements would be required to keep areas of west-9 
central Pennsylvania, south-central Kentucky, and south-central Tennessee/Northern Alabama 10 
operating at LOS (level of service) categories A, B, or C. 11 

Colorado Plateau 12 

Mines in the four states in the Colorado Plateau shipped approximately 8% of the total tonnage 13 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  In the Colorado Plateau, rail is the 14 
predominant mode of coal transport; nearly twice as much coal is shipped by rail than by all 15 
other modes of transport.  As described in Section 3.17, even under the No Action Alternative, 16 
capital improvements would be required to keep most of the rail lines in all four states in this 17 
basin operating at LOS categories A, B, or C. 18 

Gulf Coast 19 

Mines in the three states in the Gulf Coast shipped approximately 0.3% of the total tonnage of 20 
coal shipped by rail nationwide in 2008 (EIA, 2010).  In the Gulf Coast, rail is only used in 21 
Texas, and then is only used to ship approximately 5% of the coal produced in Texas.  As 22 
described in Section 3.17, rail lines in this region are already at or near capacity.  Even under the 23 
No Action Alternative, capital improvements would be required to keep most of the rail lines in 24 
all three states in this basin operating at LOS categories A, B, or C. 25 

Illinois Basin  26 

Mines in the three states in the Illinois Basin shipped approximately 6% of the total short tons of 27 
coal shipped by rail nationwide in 2008 (EIA, 2010).  Rail is the predominant mode of coal 28 
hauling from Indiana.  As described in Section 3.17, even under the No Action Alternative, 29 
capital improvements would be required to keep railroads throughout Illinois, Indiana, and 30 
western Kentucky operating at LOS categories A, B, or C, especially at notable river crossings 31 
where LOS categories are already at capacity and in northeastern Illinois where the LOS is 32 
already over capacity. 33 
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Northern Rocky Mountains and Great Plains  1 

Mines in the four states in the 2 

 Northern Rocky Mountains and Great Plains shipped approximately 63% of the total tonnage of 3 
coal shipped by rail nationwide in 2008 (EIA, 2010).  This basin is the predominant user of rail 4 
in the United States.  Wyoming alone shipped over 58% of the total amount of coal shipped by 5 
rail nationwide.  As described in Section 3.17, even under the No Action Alternative, capital 6 
improvements would be required to keep most of the rail lines in all four states in this basin 7 
operating at LOS categories A, B, or C. 8 

Northwest 9 

Mines in Yukon-Koyukuk County, Alaska, shipped less than 0.1% of the total short tons of coal 10 
shipped by rail nationwide in 2008 (EIA, 2010).  Under the No Action Alternative, infrastructure 11 
is in place for the continued use of rail transportation in the Northwest Basin. 12 

Other Western Interior 13 

Mines in the three states in the Other Western Interior shipped approximately 0.5% of the total 14 
tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  As described in Section 3.17, 15 
even under the No Action Alternative, capital improvements would be required to keep most of 16 
the rail lines in all four states in this basin operating at LOS categories A, B, or C.  Even with 17 
capital improvements, some central sections would be at or near capacity. 18 

4.18.1.3.2.2 Barge 19 

Mines in the eight states in the Appalachian Basin shipped approximately 66% of the total short 20 
tons of coal shipped by river nationwide in 2008, making the Appalachian Basin the predominant 21 
user of river transportation (EIA, 2010).  Infrastructure is in place to support the continued use of 22 
barge as a primary transportation mode in the Appalachian Basin under the No Action 23 
Alternative. 24 

Colorado Plateau Basin  25 

Mines in the four states in the Colorado Plateau Basin shipped approximately 2% of the total 26 
short tons of coal shipped by river nationwide in 2008 (EIA, 2010).  Under the No Action 27 
Alternative, infrastructure is in place for the continued use of barge as a primary transportation 28 
mode in the Colorado Basin. 29 
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Gulf Coast  1 

Mines in the three states in the Gulf Coast Basin did not record shipments of coal by river in 2 
2008 (EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for barge 3 
transportation in the Gulf Coast Basin. 4 

Illinois Basin  5 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 6 
of coal shipped by river nationwide in 2008 (EIA, 2010), making it second only to the 7 
Appalachian Basin in terms of barge use.  Barge is the predominant mode of coal haul from 8 
Illinois.  Under the No Action Alternative, infrastructure is in place for the continued use of 9 
barge as a primary transportation mode in the Illinois Basin. 10 

Northern Rocky Mountains and Great Plains  11 

Mines in the four states in the Northern Rocky Mountains and Great Plains Basin shipped less 12 
than 0.1% of the total short tons of coal shipped by river nationwide in 2008 (EIA, 2010).  Only 13 
Montana ships coal by barge (34,000 short tons).  Under the No Action Alternative, 14 
infrastructure is in place for the continued use of minimal barge transportation in the Northern 15 
Rocky Mountains and Great Plains Basin. 16 

Northwest 17 

Mines in Yukon-Koyukuk County, Alaska, did not record shipments of coal by river in 2008 18 
(EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for barge 19 
transportation from mines in the Northwest Basin. 20 

Other Western Interior Basin 21 

Mines in the four states in the Other Western Interior Basin did not record shipments of coal by 22 
river in 2008 (EIA, 2010).  Under the No Action Alternative, infrastructure is not in place for 23 
barge transportation from mines in the Other Western Interior Basin. 24 

4.18.1.3.2.3 Road 25 

Appalachian Basin  26 

Mines in the eight states in the Appalachian Basin shipped approximately 43% of the total short 27 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Infrastructure is in place to 28 
support the continued use of trucks as a primary transportation mode in the Appalachian Basin 29 
region under the No Action Alternative; however, congestion in northern West Virginia and 30 
difficult road conditions (such as switchbacks and turns) near Morgantown and Clarksburg limit 31 
the use of road transportation in West Virginia. 32 
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Colorado Plateau  1 

Mines in the four states in the Colorado Plateau shipped approximately 14% of the total short 2 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Under the No Action Alternative, 3 
infrastructure is in place to support the continued use of trucks as a primary transportation mode 4 
in the Colorado Plateau; however, moderate to severe congestion near Gallup, New Mexico, in 5 
McKinley County limits the use of truck transportation in New Mexico. 6 

Gulf Coast  7 

Mines in the Gulf Coast shipped approximately 20% of the total short tons of coal shipped by 8 
truck nationwide in 2008 (EIA, 2010).  Trucking is the primary mode of transportation used for 9 
coal shipments in Mississippi and Texas, shipping 85% and 100% of the coal output of these 10 
states, respectively.  Louisiana relies on truck transit for about 15% of its coal output.  Under the 11 
No Action Alternative, infrastructure is in place to support the continued use of trucks as a 12 
primary transportation mode in Mississippi and Texas. 13 

Illinois Basin  14 

Mines in the three states in the Illinois Basin shipped approximately 48% of the total short tons 15 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  Trucking is the predominant mode of 16 
coal hauling from western Kentucky.  Infrastructure is in place to support the continued use of 17 
trucks as a primary transportation mode in the Illinois Basin. 18 

Northern Rocky Mountains and Great Plains  19 

Mines in the four states in the Northern Rocky Mountains and Great Plains shipped 20 
approximately 8% of the total short tons of coal shipped by truck nationwide in 2008 (EIA, 21 
2010).  Under the No Action Alternative, infrastructure is in place to support the continued use 22 
of trucks as a primary transportation mode in the Northern Rocky Mountains and Great Plains. 23 

Northwest  24 

Mines in Yukon-Koyukuk County, Alaska, shipped approximately 0.16% of the total short tons 25 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  The only road connecting to the 26 
remainder of the state is State Route 11, with 40.6 miles of interstate and arterial road in the 27 
census area connecting south to Fairbanks and the Dalton Highway.  Roads are gradually being 28 
built throughout Alaska, and coal extraction and interstate shipment would be expected to be 29 
more viable as road resources increase.  Under the No Action Alternative, infrastructure is 30 
adequate to support the current level of truck use in the Northwest. 31 

Other Western Interior  32 

Mines in the three states in the Other Western Interior Basin shipped less than 1% of the total 33 
short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport was the 34 
predominant mode of coal hauling in the basin.  Under the No Action Alternative, infrastructure 35 
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is in place to support the continued use of trucks as a primary transportation mode in the basin.  1 
In Missouri, Bates County is the only coal-producing county that ships out of state.  Located on 2 
the western border with Kansas, U.S. Route 71 is the primary road access to Bates County and is 3 
currently four lanes. U.S. Route 71 is proposed for upgrading to interstate standards to 4 
accommodate the expected future I-49. 5 

4.18.2 Occupational and Public Health and Safety 6 

4.18.2.1 Occupational and Public Safety Impacts 7 

4.18.2.1.1 Occupational Safety 8 

As seen in Figures 4.1.7-1 and 4.1.7-2, underground mining has the most adverse impacts on 9 
miner safety.  Differentiations between surface and underground safety incidents would be due to 10 
mining methods such as fall of material in place versus material falls resulting from active 11 
equipment or machinery (more typical of surface mining). Fatalities and non-fatal days lost are 12 
greatest in the Appalachian Basin and Illinois Basin, which correspondingly have the greatest 13 
number of underground mines. 14 
 15 

Figure 4.18.2-1. Average Number of Fatalities per Year – Alternative 1  16 

(Based on Average Fatality Rates for 2006–2009) 17 

 18 
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Figure 4.18.2-2. Average Number of Non-Fatal Days Lost Injuries per Year – Alternative 1 1 

 2 

4.18.2.1.2 Public Safety 3 

As noted in the methodology section, public safety incidents would be expected to be associated 4 
not only with coal production rates but also with the overall population density of the coal 5 
mining region.  No definitive studies are available nationwide; however, studies in Appalachia 6 
suggest that increased public safety incidents would be associated with areas with a higher 7 
concentration of surface mine blasting. 8 

4.18.2.2 Occupational and Public Health Impacts 9 

4.18.2.2.1 Occupational Health 10 

Figure 4.1.7-3 shows the average number of illnesses annually from working in surface and 11 
underground mines.  Rates of disorders of the lungs, trauma, and other disorders are greater for 12 
underground miners than workers at surface mines. 13 
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Figure 4.18.2-3.  Projected Average Number of Illnesses per Year – Alternative 1 (Based 1 
on Average Rates for 2006–2008 2 

 3 

Figure 4.1.7-4 shows the breakdown of lung disease occurrence by coal mining region. The 4 
greatest occurrence is recorded in Appalachia, which also has the greatest percentage of 5 
underground mining. 6 
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Figure 4.18.2-4. Dust Disease of the Lung – Alternative 1 1 

 2 

Figure 4.1.7-5 shows the breakdown of repeated trauma disorder occurrence by coal mining 3 
region.  As with lung diseases associated with dust, the highest number of illnesses occurs in the 4 
Appalachian Basin.  However, repeated trauma disorder occurrence in the Northern Rocky 5 
Mountain and Great Plains, Illinois Basin, and Colorado Plateau are similar, even though the 6 
surface mining is overwhelmingly the greatest method of coal mining in the Northern Rocky 7 
Mountain and Great Plains. 8 
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Figure 4.18.2-5.  Disorders Associated with Repeated Trauma – Alternative 1 1 

 2 

4.18.2.2.2 Public Health 3 

As noted in the methodology section, public health incidents have been associated with coal 4 
production rates in Appalachia, but as with public safety, incidents may also be associated with 5 
the overall population density of the coal mining region.  No definitive studies are available 6 
nationwide; however, studies in Appalachia suggest that increased public health concerns would 7 
be associated with areas with higher coal production rates. 8 

4.19 ALTERNATIVE 2 9 

4.19.1 Coal Resources and Mining 10 

Alternative 2’s complete prohibition on mining activities in, near, or through streams within the 11 
100-foot stream buffer zone is expected to sterilize surface mineable coal resources throughout 12 
the majority of the nation’s coal mining regions.  Mining would be uneconomical in most coal-13 
producing areas where operators were unable to mine, place fill material, or conduct mining 14 
activities in or within 100 feet of any stream, including ephemeral streams.  Based on the stream 15 
densities in each coal producing region in this study, it appears that very few surface mining 16 
operations could be located in areas large enough to operate a profitable mine, yet not come 17 
within 100 feet of any stream.  While there may be instances of mineable reserves between 18 
streams, it would likely be uneconomical to recover those reserves with current mining 19 
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technology and spoil disposal practices.  Potential mining permit areas could be significantly 1 
reduced based on stream densities shown in the table below: 2 
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Table 4.19.1-1 Stream Densities 1 

Region State
Area            

(km
2
)

Acres

Perennial 

Length           

(ft)

Intermittent 

Length                 

(ft)

Other Length             

(ft)

Total Length               

(ft)

Perennial 

Density               

(ft/ac)

Intermittent 

Density                       

(ft/ac)

Other Density                          

(ft/ac)

Total Density 

(ft/ac)

Alabama 24,328 6,011,476 40,721,900 27,738,750 4,003,164 72,463,813 6.77 4.61 0.67 12.05

Kentucky 24,888 6,149,935 39,815,406 27,533,228 1,753,829 69,102,463 6.47 4.48 0.29 11.24

Maryland 1,089 269,208 2,355,921 192,716 571 2,549,208 8.75 0.72 0.00 9.47

Ohio 31,288 7,731,331 45,233,949 39,949,662 4,600,160 89,783,771 5.85 5.17 0.60 11.61

Pennsylvania 38,427 9,495,502 57,964,519 37,418,320 5,374,239 100,757,078 6.10 3.94 0.57 10.61

Tennessee 11,577 2,860,757 31,738,265 1,072,422 457,458 33,268,145 11.09 0.37 0.16 11.63

Virginia 4,584 1,132,748 7,840,843 5,345,858 163,286 13,349,987 6.92 4.72 0.14 11.79

West Virginia 43,180 10,669,905 75,621,365 38,371,302 5,583,841 119,576,508 7.09 3.60 0.52 11.21

Totals 179,360 44,320,862 301,292,168 177,622,258 21,936,548 500,850,974 6.80 4.01 0.49 11.30

Arizona 7,745 1,913,791 26,777 17,026,660 39,844 17,093,281 0.01 8.90 0.02 8.93

Colorado 29,898 7,387,937 17,965,683 48,932,191 5,262,890 72,160,764 2.43 6.62 0.71 9.77

New Mexico 35,361 8,737,972 1,335,743 74,361,377 4,651,185 80,348,305 0.15 8.51 0.53 9.20

Utah 36,242 8,955,613 15,787,611 76,296,100 7,651,540 99,735,251 1.76 8.52 0.85 11.14

Totals 109,246 26,995,313 35,115,814 216,616,328 17,605,460 269,337,602 1.30 8.02 0.65 9.98

Arkansas 65,313 16,139,119 55,257,895 138,869,894 40,857,316 234,985,106 3.42 8.60 2.53 14.56

Louisiana 62,779 15,513,085 63,402,555 61,011,393 17,784,617 142,198,565 4.09 3.93 1.15 9.17

Mississippi 86,915 21,477,147 80,262,330 202,272,174 25,121,025 307,655,529 3.74 9.42 1.17 14.32

Texas 186,806 46,160,855 90,716,922 204,201,035 30,351,965 325,269,922 1.97 4.42 0.66 7.05

Totals 401,813 99,290,206 289,639,703 606,354,496 114,114,923 1,010,109,122 2.92 6.11 1.15 10.17

Indiana 19,708 4,870,015 19,985,570 9,053,105 6,152,446 35,191,122 4.10 1.86 1.26 7.23

Illinois 95,677 23,642,300 94,954,531 144,220,817 10,695,781 249,871,130 4.02 6.10 0.45 10.57

Kentucky 12,163 3,005,452 19,776,251 7,507,002 4,310,018 31,593,272 6.58 2.50 1.43 10.51

Totals 127,548 31,517,767 134,716,353 160,780,924 21,158,246 316,655,523 4.27 5.10 0.67 10.05

Montana 139,036 34,356,464 35,471,555 262,319,335 16,889,140 314,680,030 1.03 7.64 0.49 9.16

North Dakota 88,464 21,859,914 22,271,571 174,861,993 9,391,540 206,525,103 1.02 8.00 0.43 9.45

Wyoming 106,418 26,296,454 33,330,124 210,569,599 22,196,800 266,096,522 1.27 8.01 0.84 10.12

Totals 333,918 82,512,831 91,073,249 647,750,926 48,477,480 787,301,655 1.10 7.85 0.59 9.54

Alaska ** 1,477,262 365,039,400 1,927,200,000 0.00 0.00 0.00 5.28

Totals 1,477,262 365,039,389 0 0 0 1,927,200,000 0.00 0.00 0.00 5.28

Kansas 51,473 12,719,356 45,991,436 116,285,552 6,193,219 168,470,206 3.62 9.14 0.49 13.25

Missouri 62,665 15,484,827 50,519,158 115,284,444 5,069,218 170,872,820 3.26 7.44 0.33 11.03

Oklahoma 36,809 9,095,660 24,818,627 64,201,954 9,370,053 98,390,634 2.73 7.06 1.03 10.82

Totals 150,947 37,299,842 121,329,221 295,771,949 20,632,490 437,733,660 3.25 7.93 0.55 11.74

Other Western 

Interior

Northwest

Appalachian 

Basin

Colorado Plateau

Gulf Coast

Illinois Basin

Northern Rocky 

Mountain and 

Great Plains

2 
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 1 

4.19.1.1 Water Elements 2 

The definition of material damage to the hydrologic balance outside the permit area under this 3 
alternative could potentially affect resource recovery.  Longwall mining and room-and-4 
pillarretreat mining in areas where overburden is not sufficient to prevent subsidence would be 5 
eliminated due to material damage that would be caused if a stream were mined under and 6 
subsided, as the form and function of the stream would be significantly and possibly irreparably 7 
affected.  Since the area above an underground mine (sometimes referred to as the “shadow 8 
area”) is typically not a part of the SMCRA permit area, this may be considered off permit 9 
material damage. 10 

4.19.1.2 Land Elements 11 

Although the above provisions are expected to, by themselves, sterilize the majority of surface 12 
mineable coal resources throughout the nation, other elements in Alternative 2 could also 13 
sterilize surface mineable reserves.  Changing the requirements relating to AOC to require a 14 
return of the pre-mining topography to both aspect and elevation while prohibiting AOC 15 
variances, would affect recovery of surface reserves, particularly in the steep slope areas of the 16 
Appalachian Basin and the thin overburden areas in the Northern Rocky Mountains and Great 17 
Plains.  Underground mining using the room-and-pillarmethod would also be affected under 18 
Alternative 2 AOC requirements, unless excess spoil can be placed back in the mined out areas. 19 

In areas with thick overburden and thin coal seams, excess spoil would be created that could not 20 
be disposed of in fills because of the prohibition of filling streams.  Under Alternative 2, surface 21 
mining in thick overburden areas could only occur where excess spoil could be disposed of on 22 
old mine benches, since storing spoil on site would alter pre-mining topography and placing 23 
spoil in streams would be prohibited.  Assuming that excess spoil could be stored on old mine 24 
benches, in steep slope areas in the Appalachian Basin, backfilling the material to the original 25 
elevation could create slopes with a higher potential for instability.  In areas with extremely steep 26 
slopes, such a requirement could prevent mining altogether, since those areas are so steep that 27 
restoration of the original elevation and slope could not be accomplished safely.   28 

In areas with thick coal seams and thin overburden, such as in the Northern Rocky Mountains 29 
and Great Plains, mining a thick coal seam with thin overburden would create a situation where 30 
not enough spoil would exist to restore the land to its pre-mining elevation.  Therefore, unless the 31 
operator could acquire excess fill material from outside the permit area, the seam could only be 32 
mined to the depth consistent with the swell factor of the overburden so that the amount of 33 
overburden would be equal to the amount of coal mined.  In areas where coal seams are thick, 34 
this would require leaving the remainder of the coal seam in place in order to restore the land to 35 
its original elevation.   36 

Underground mining production could also be affected by Alternative 2.  The prohibition on 37 
placing fill material in streams would eliminate the possibility of placing coal refuse in any 38 
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stream, which is currently the most relied upon and most economical way to dispose of coal 1 
refuse from underground mining in the Appalachian region.  Thus, Alternative 2 would 2 
necessitate a change in underground mining practices where coal refuse would be either disposed 3 
of on old mine benches, open pits, or stored on the permit area during mining and placed 4 
permanently within underground mine workings during reclamation.  Refuse piles could also be 5 
constructed on the permit area as long as they met applicable regulations, including the 6 
requirement that the refuse pile be compatible with the natural surroundings and the approved 7 
postmining land use. (30 CFR 817.81) This requirement would add additional cost to 8 
underground mine operators and could sterilize resources, if safe and efficient storage of coal 9 
refuse could not be accomplished without placing the material within the stream buffer zone, or 10 
on the permit area in a way that is incompatible with the natural surroundings and approved 11 
postmining land use. 12 

4.19.1.3 Other Elements 13 

As a result, under the methodology described in Section 4.7.1, it is estimated that surface coal 14 
production in all regions would decrease from the baseline case by 95% under Alternative 2.  It 15 
is projected that underground production in the Northern Rocky Mountains and Great Plains, the 16 
Appalachian Basin, the Illinois Basin, and the Colorado Plateau may increase by 25% to 17 
compensate for surface production losses, although this 25% increase will not make up for all 18 
caloric values lost due to the reduction predicted for surface mining.  Estimated production at the 19 
time of full implementation of this alternative is projected in Table4.2.1-2. 20 

Table 4.19.1-2 Projected Coal Production Under Alternative 2 21 

 22 

 23 

 24 

 25 

 26 

 27 

 28 

 29 

As a result of the above production shifts, the number of acres affected by mining on a yearly 30 
basis is expected to change in proportion to the shifts in production.  The estimated yearly 31 
acreage impacts for each region under Alternative 2 are shown in Table 4.2.1-3. 32 

Region 
Final Production (MMton/yr) 

Underground Surface Total 

Appalachian Basin 290.64  7.89  298.53  

Colorado Plateau 69.73  1.71  71.44  

Gulf Coast  2.29  2.29  

Illinois Basin 80.76  1.71  82.47  

Northern Rocky Mountains and 
Great Plains 

4.59  26.92  31.50  

Northwest  0.07  0.07  

Other Western Interior  0.07  0.07  

Total 445.71  40.67  486.38  
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Table 4.19.1-3 Estimated Annual Acreage Impacts Under Alternative 2 1 

Region 
Impacted Acres (acres/year) 

Underground Surface 

Appalachian Basin 14,149.25 1,090.06 

Colorado Plateau 1,580.38 147.74 

Gulf Coast 0 155.41 

Illinois Basin 2,807.25 267.23 

Northern Rocky Mountains and 
Great Plains 

534.17 271.76 

Northwest 0 1.92 

Other Western Interior 0 20.09 

Total 19,071.04 1,954.22 

4.19.2 Geomorphology and Topography 2 

4.19.2.1 Water Elements 3 

Alternative 2’s complete prohibition on mining activities or the placement of fill material in or 4 
within 100 feet of any stream, including ephemeral streams, would effectively eliminate 95 5 
percent of surface mining production nationwide because the majority of stream densities 6 
nationwide would limit the ability to mine technically and/or economically within 100 feet of 7 
streams.  In addition, Alternative 2 would eliminate all additional valley fills and coal refuse 8 
placement in streams.  As a result, existing topographic characteristics, including slopes, 9 
elevations, ridges, valleys, and other surface characteristics, as described in Section 3.5, would 10 
remain in place throughout the majority of areas where surface mining occurs in all regions.  11 
Since streams would not be disturbed by mining practices and topography would remain largely 12 
unchanged, drainage patterns are expected to remain the same in most areas since slopes, 13 
elevations, and water flow would not be disturbed.   14 

The definition of material damage to the hydrologic balance outside the permit area would also 15 
eliminate changes in topography resulting from underground mining subsidence in areas in or 16 
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near 100 feet of a stream, since the subsidence of an area within 100 feet of a stream would 1 
constitute material damage to the hydrologic balance outside the permit area and be prohibited.2   2 

In total, the Water Elements under Alternative 2 are expected to greatly improve current impacts 3 
on topography and geomorphology related to mining activities.  Current topographic and 4 
geomorphic characteristics are expected to remain in their natural state throughout the majority 5 
of the coal producing regions. 6 

4.19.2.2 Land Elements 7 

Since the Water Elements would eliminate the majority of surface impacts to topography and 8 
geomorphology resulting from mining throughout the nation, the Land Elements would only 9 
improve topography and geomorphology in the limited areas where surface mining could be 10 
conducted or where surface facilities for underground mines are located.  Because mining could 11 
not occur within 100 feet of any stream, it is expected that areas where surface mining operations 12 
are conducted would be much smaller in scale than current operations. 13 

The Land Elements under Alternative 2 would eliminate all AOC variances, including 14 
mountaintop removal mining, thin and thick overburden, and steep slope variances, and define 15 
AOC to require the restoration of the original topography, including slope, elevation, and aspect.  16 
Approximate original contour would be achieved by a determination by the regulatory authority 17 
that pre-mining configuration had been achieved using landforming principles.  This would be 18 
done by comparing the post-mining configuration to a digital terrain model of the pre-mining 19 
landforms in the permit application.  As a result, in areas where surface production could occur 20 
without impacting the stream buffer zone and for surface areas associated with underground 21 
mines, topography following mining would be characterized by more approximate elevations, 22 
slopes, and configurations compared to current practices.  Requiring comparison of the pre-23 
mining configuration with the post-mining configuration to achieve AOC would aid in 24 
enforcement and ensure that the land was reclaimed as described in the permit application to 25 
closely resemble the pre-mining configuration.   26 

Although the area of surface impacts would be greatly reduced due to the Water Elements, the 27 
remaining area where surface impacts could occur nationwide would benefit from landforming 28 
principles. Requiring landforming would ensure that the post-mining terrain blends with the 29 
surrounding topography and geomorphic characteristics of the land, ensuring more natural 30 
topography, stream densities, and drainage patterns post-mining.  Benefits of landforming 31 
practices include aesthetically pleasing post-mining landscapes and the construction of landforms 32 
that are stable and integrated into the natural environment, ensuring long-term stability.  (Schor 33 
and Gray, “Landforming: An Environmental Approach to Hillside Development, Mine 34 
Reclamation and Watershed Restoration” (2007)).   35 

                                                 
2 Although some states, including Kentucky, Colorado, and Utah, seem to include the surface area above the 
underground workings as part of the permit area, meaning that material damage would not occur if a stream above 
an underground mine was damaged by subsidence, OSM does not approve permitting the “shadow area” above 
underground mine workings. 
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Because valley fills would be eliminated across the nation, eliminating excess spoil, coal refuse, 1 
and fill placement in streams, the perceived challenges of applying landforming principles in the 2 
Appalachian Region as discussed in Section 4.3.2.2 would likely not apply under Alternative 2 3 
since surface mining in Appalachia would be limited to non-steep slope areas with more gently 4 
rolling terrain.   However, requiring landforming in order to achieve AOC and prohibiting AOC 5 
variances would eliminate the use of fine refuse coal impoundments to store coal preparation 6 
waste, since these embankment type structures cannot be safely landformed.  Coarse refuse 7 
disposal could continue to occur on site while still achieving AOC through landforming. 8 

4.19.3 Water Resource Areas 9 

4.19.3.1 Water Elements 10 

4.19.3.1.1 Physical Impacts 11 

4.19.3.1.1.1 Water Resource Planning 12 

This section details the impacts to regional water supplies, in terms of quality and quantity, 13 
associated with Alternative 2 (the most protective alternative).  Under this alternative, most of 14 
the coal production from surface mines within each region is predicted to stop, resulting in a 15 
nationwide net production decrease of 58%. On a national scale, this significant production 16 
decrease may result in beneficial water availability impacts, should coal-related water 17 
withdrawals decrease proportionally.  Water that would have been used for coal production could 18 
be used for other beneficial uses.  19 

Regional water availability and usage impacts will vary.  Under this alternative, net coal 20 
production would decrease in all regions.  Net production decreases range from 17% in the 21 
Illinois Basin to 96% in the Other Western Interior.  Water availability impacts will likely be 22 
beneficial, in that water that would have been used for coal production could be used for other 23 
beneficial purposes.  Beneficial impacts will likely be highly localized.  Significant regionwide 24 
impacts would not likely occur, since coal-related water withdrawals constitute less than 1% of 25 
total withdrawals within each region (USGS, 2005, and Section 3.X).  26 

Under this alternative, surface mining would be essentially eliminated (95% reduction) and, to 27 
make up for energy demand needs that are met by coal, underground coal mining would increase 28 
by 25% in the Northern Rocky Mountains and Great Plains, Appalachian Basin, Illinois Basin, 29 
and Colorado Plateau regions.  This may adversely affect groundwater availability in these 30 
regions should the increase in underground coal production significantly alter underlying 31 
aquifers.  However, water availability impacts would likely be highly localized since existing 32 
coal-related groundwater withdrawals in each of these regions constitutes a small proportion of 33 
total withdrawals (0.3–2.0%)(USGS, 2005, and Section 3.X).  Adverse water availability impacts 34 
will likely be confined to areas dependent on groundwater for water supply.  The elimination of 35 
surface mining may also increase surface water availability, since stream-related impacts related 36 
to surface mining would be virtually eliminated.  In summary, this alternative may, in general, 37 
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result in beneficial impacts on surface water availability but adverse impacts on groundwater 1 
availability, particularly in the regions where underground coal mining would increase.  2 

Under Alternative 2, several regulatory elements would be protective of water availability. 3 
Activities within 100 feet of streams would be prohibited, avoiding or minimizing potential 4 
adverse stream flow impacts related to mining activities.  Baseline monitoring would include a 5 
requirement of continuous flow measurements in affected streams.  Material damage to streams 6 
outside of the permit area would also be prohibited.  And corrective action thresholds would be 7 
established to trigger restoration actions based on a comparison of baseline data and data 8 
collection during mining and restoration activities.  All of these requirements may minimize or 9 
avoid water availability impacts by protecting existing stream flows.  10 

Under this alternative, drinking water quality may be adversely affected in the Northern Rocky 11 
Mountains and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau regions, in 12 
which underground coal mining production would increase by 25%, particularly in areas that are 13 
dependent on groundwater as a water supply source.  Additionally, a net increase of coal 14 
production may adversely affect drinking water quality, should it cause an increase in NPDES or 15 
SDWA violations.  Drinking water quality may improve in regions dependent on surface water 16 
for water supply, since surface water impacts would likely be reduced.  It is likely, however, that 17 
water quality impacts would be highly localized.  18 

Though NPDES permit violations may decrease, SDWA violations may increase, particularly in 19 
regions dependent on groundwater as a water supply source.  In regions where net coal 20 
production decreases, water quality may improve, as it is less likely that there will be coal 21 
mining-related NPDES and SDWA violations.  In either case, it is likely that water quality 22 
impacts will be highly localized and dependent on existing local water quality, water availability, 23 
and local drinking water resources.  In summary, this alternative may result in more adverse 24 
groundwater quality impacts and fewer adverse surface water quality impacts than under 25 
Alternative 1. 26 

Under this alternative, drinking water quality may be improved by the prohibition of activities 27 
within 100 feet of streams.  Additionally, the collection of 24 months of baseline water quality 28 
data, along with data on water quality during mining activities and the establishment of 29 
corrective action thresholds, will help to minimize or avoid adverse water quality impacts. 30 
Surface water quality impacts to downstream water supply sources would be avoided or 31 
minimized under this alternative, which is more protective than Alternative 1 (no action).  32 

4.19.3.1.1.2 Surface Water Hydrology 33 

This section details the hydrologic and stream impacts associated with Alternative 2 (most 34 
protective).  Under this alternative, surface coal mining in all regions would essentially cease, 35 
with a 95% reduction in surface coal production anticipated.  Underground coal production may 36 
be expanded by 25% to help make up for production lost through changes in surface mining.  37 
Nationwide coal production may decrease by approximately 60%.  38 
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A 95% reduction in surface mining may be expected to reduce hydrologic impacts associated 1 
with surface mining, compared to Alternative 1, by approximately 5,200 acre/yr, 21,700 acre/yr, 2 
5,100 acre/yr, 2,800 acre/yr, and 3,000 acre/yr for the Northern Rocky Mountains and Great 3 
Plains, the Appalachian Basin, the Illinois Basin, and the Colorado Plateau regions, respectively.  4 
Underground mining may increase from 15,400 acre/yr to 19,100 acre/yr nationwide. 5 

Underground coal production in the Appalachian Basin, which is projected to account for 65% of 6 
underground mining and approximately 60% of all mining, may be sustained for less than a 7 
decade.  With the filling of previously permitted waste rock dumps with coal processing by-8 
products and the ban on excess fill placement in all streams, current permitted capacity will be 9 
relatively quickly filled, and underground mining consequently stopped or substantially reduced.  10 
An alternative of placing waste rock into underground mines may extend underground mining 11 
but may increase processing costs.  Underground mining will be challenged to treat discharges 12 
such that no material damage will be allowed in ephemeral, intermittent, and perennial streams.  13 
Mine seeps will need to be eliminated or discharges treated to the level of no material damage. 14 

No underground mining may be expected in the Northern Rocky Mountains and Great Plains due 15 
to geologic constraints.   16 

Hydrologic Impacts 17 

Hydrologic impacts may shift from those associated with surface mining to those associated with 18 
underground mining.  There may be a greater propensity to have mine seeps, with associated 19 
water quality constituents, in the Appalachian Basin, and higher groundwater-surface water 20 
interactions may be expected to occur in the Illinois Basin and the Colorado Plateau. 21 

Overall, hydrology associated with the large reduction in or essential elimination of surface 22 
mining may slowly transition toward pre-mining responses as vegetation transitions to natural 23 
states and soil formation is achieved in all coal mining regions.  For traditionally compacted 24 
mine spoil in the Appalachian Basin that has been stabilized by non-native vegetation, the 25 
transition to forested lands may require a substantial amount of time (decades) and may not 26 
occur until soil formation processes are slowly achieved.  As lands transitions to a pre-mining 27 
state, the hydrologic balance is expected to follow. 28 

Stream Length Impacts 29 

With the essential elimination of surface mining and the requirement for material damage to 30 
eliminate any impairments to the physical, chemical, or biological function of any streams, the 31 
affected Basin, the Illinois Basin, and the Colorado Plateau regions, respectively, compared to 32 
Alternative 1.  Streams that have previously been affected by surface mining activities may 33 
recover as the hydrologic balance and land uses become reestablished stream length may be 34 
expected to be reduced by 86%, 54%, 60%, and 60% for the Northern Rocky Mountains and 35 
Great Plains, the Appalachian to pre-mining land uses.  The expectation is that stream recovery 36 
will begin at locations furthest down-gradient of previous surface mining activities and proceed 37 
toward up-gradient areas.  Streams located down-gradient of traditionally constructed fills are 38 
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expected to be the last to recover.  Also, streams that have been affected by extensive mining 1 
operations within a watershed may recover significantly more slowly than those streams in 2 
watersheds that experience lesser levels of surface mining. 3 

4.19.3.1.1.3 Groundwater Hydrology 4 

Table 4.2.3-4 presents the predicted stream impacts calculated by the production shift 5 
mathematical model described in further detail under Coal Resources and Mining consequences.   6 

Table 4.19.3-1 Anticipated Regional Stream Impacts for Alternative 2 7 

  Region 
Stream 
Impacts 
(mi/yr) 

Percentage 
Change 

from Alt 1 

% 
Public 
Supply 

GW 
Use* 

% 
Domestic 
Supply 
GW* 

A
lt

er
n

a
ti

v
e 

2
 

Appalachian 
Basin 

32.62 −53.99 13.24 16.53 

Colorado Plateau 3.27 −59.04 13.54 18.51 

Gulf Coast 0.3 −95.02 6.45 30.94 

Illinois Basin 5.85 −59.53 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

1.46 −86.25 20.69 6.89 

Northwest 0 −98.83 0.00 18.21 

Other Western 
Interior 

0.04 −95.11 1.22 6.85 

*Values for the percentage of public supply from groundwater and of domestic self-supplied groundwater were 8 
calculated from population data extracted from 2005 USGS water use data, 9 
http://water.usgs.gov/watuse/data/2005, downloaded Sept 16, 2010. 10 

Under Alternative 2, mining in the Appalachian Basin region is predicted to be reduced in such a 11 
manner that approximately 54% less streams and surface acres would be affected per year.  This 12 
reduction would be expected to result in improved groundwater quality for the 13% of 13 
population in the coal-producing counties in the Appalachian region that obtain their water 14 
supply from public groundwater sources, and for the 16.5% that obtain their water supply from 15 
self-supplied groundwater sources.  However, groundwater recharge would likely decrease from 16 
the existing condition since mine spoils are more permeable that the in situ condition, thus 17 
promoting more groundwater storage. 18 

Mining in the Colorado Plateau is predicted to result in 59% less stream miles and surface area 19 
impacts; however, overall groundwater improvements would not be that significant, since most 20 
groundwater impacts in the Colorado Plateau region are typically localized to the mine area.  21 
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Water quality improvements would be expected for those residents living near the mining that 1 
depend on groundwater sources for their water supply.  That number could be expected to be 2 
significant, since approximately 34% of the population within the region's coal-producing 3 
counties depend on either public or domestically self-supplied groundwater sources. 4 

Under this alternative, stream impacts and acres disturbed in the Gulf Coast region are predicted 5 
to be reduced by approximately 95%.  Groundwater improvements in the Gulf Coast region 6 
would not be that significant overall, since impacts on the hydrologic balance and groundwater 7 
quality are typically considered limited and short-lived.   8 

The anticipated reduction of mining in the Illinois Basin under this alternative would not be 9 
expected to result in measureable improvements in groundwater quality since the existing 10 
groundwater is considered too mineralized for most uses.  Recharge of aquifers would be less 11 
under this alternative than the No Action Alternative, since there would be fewer permeable 12 
mine spoil sites. 13 

Surface mining is predicted to be significantly reduced in the Northern Rocky Mountains and 14 
Great Plains region under this alternative, resulting in approximately 86% fewer acres disturbed 15 
and stream lengths affected.  Mine overburden material used in backfilling mine pits is similar in 16 
many aspects to the coal aquifer that it replaces, and it typically becomes saturated with 17 
groundwater within 1 to 5 years.  Therefore, impacts to groundwater supply could be considered 18 
relatively temporary for the Northern Rocky Mountains and Great Plains region. 19 

Under Alternative 2, mining production in the Northwest region is anticipated to be reduced by 20 
99%.  Thus, groundwater impacts under this alternative would be less than for Alternative 1; 21 
however, they are already relatively insignificant when compared to some of the other regions, 22 
due to the low production values in the Northwest region. 23 

Production levels for the Other Western Interior region are predicted to decrease by 24 
approximately 95% for Alternative 2; however, the magnitude of current production is already 25 
relatively small.  Current groundwater usage within the coal-producing counties of the region is 26 
also relatively minimal, with only about 8% of the population depending on public or self-27 
supplied groundwater as their water source.  Therefore, improvements in groundwater supplies 28 
for this alternative when compared to the No Action Alternative could be considered 29 
insignificant. 30 

4.19.3.1.2 Chemical Impacts 31 

4.19.3.1.2.1 Surface Water Quality 32 

This section describes potential impacts to surface water quality under Alternative 2 from the 33 
water elements included in the EIS analysis (1) Stream Definition, (2) Activities In or Near 34 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining Through 35 
Streams, and (5) Corrective Action Thresholds).  For Alternative 2, potential water quality 36 
impacts will be evaluated based on the predicted percentage change in coal production compared 37 
with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly reduced 38 
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compared with Alternative 1, largely as a result of the elimination of all surface coal mining in 1 
all regions under this alternative.  As a result, coal mining activities in or near streams and 2 
mining through streams would largely be eliminated.  Hence, under Alternative 2, notable 3 
improvements in surface water quality near mine sites would be expected in all coal mining 4 
regions. 5 

4.19.3.1.2.2 Groundwater Quality 6 

Groundwater quality impacts under Alternative 2 are likely to vary among regions.  An increase 7 
in impacts compared with Alternative 1may occur in four regions—Northern Rocky Mountains 8 
and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau—because 9 
underground coal production is predicted to increase by 25% in these regions to compensate for 10 
the elimination of surface coal mining.  Impacts in the remaining regions would likely be 11 
reduced or remain the same compared with Alternative 1 because underground coal production is 12 
predicted to be unchanged (Gulf Coast and Northwest regions) or decrease (Other Western 13 
Interior region). 14 

Table 4.19.3-2 Coal Production Change by Region and Nationally for  15 

Alternatives 2 to 5 Compared with Alternative 1 16 
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Underground n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

Surface n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

A
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a
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v
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2
 

Underground 25 25 25 25 −100 −100 0 25 

Surface −95 −95 −95 −95 −95 −95 −95 −95 

Total −94 −23 −17 −21 −95 −96 −95 −58 
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Underground 15 15 15 15 −100 −100 0 15 

Surface 15 −47 −24 −4 −87 −100 −32 −6 

Total 15 −10 1 8 −87 −100 −32 1 
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Underground 5 0 5 −4 −100 5 0 0 

Surface 5 −10 −5 −4 −1 −2 5 1 

Total 5 −4 2 −4 −1 0 5 1 
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Underground 15 0 15 −1 −100 −100 0 3 

Surface 15 −30 −21 −4 −26 −100 −32 1 

Total 15 −12 2 −2 −26 −100 −32 2 

 1 

4.19.3.2 Land Elements 2 

4.19.3.2.1 Physical Impacts 3 

4.19.3.2.1.1 Surface Water Hydrology 4 

Alternative 2 will ban all excess fill placements in all streams, including ephemeral streams.  5 
Hence, any additional hydrologic impacts that may have been associated with fills will not exist.   6 
Current fills may continue to discharge flow year-round with associated water quality 7 
constituents that may adversely affect streams.  Additionally, the increase peak flow and runoff 8 
volume associated with traditionally compacted and vegetated fills will persist.  Over time, as 9 
geologic materials are leached by the flow through the fill, water quality may improve.  10 

4.19.3.2.1.2 Fluvial Processes 11 

Under Alternative 2, excess fill placement in streams, including ephemeral streams, will be 12 
banned.  Additionally, AOC variances will be eliminated.  Additional fluvial impacts are 13 
expected to be minimal; however, impacts from past mining activities will remain, though these 14 
impacts are expected to decrease over time. 15 
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Stream Morphology Change 1 

The ban on fill placement in any stream along with the prohibition of activities within 100 feet of 2 
all streams is expected to result in minimal impact to stream morphology across all regions.  3 
Maintaining a 100-foot buffer around streams will minimize impacts to stream bank stability, 4 
temperature modification, nutrient cycling, and so forth.   5 

Streams that have previously been affected by surface mining activities may recover as the 6 
hydrologic balance and land uses become reestablished to pre-mining land uses.  The expectation 7 
is that stream recovery will begin at locations furthest down-gradient of previous surface mining 8 
activities and proceed toward up-gradient areas.  Streams located down-gradient of traditionally 9 
constructed fills are expected to be the last to recover.  Also, streams that have been affected by 10 
extensive mining operations within a watershed may recover significantly more slowly than 11 
those streams in watersheds that experience lesser levels of surface mining. 12 

Erosion and Sediment Control 13 

The need for surface mining erosion and sediment controls will be substantially lessened in 14 
Alternative 2 compared to Alternative 1 due to the 95% decrease in surface mining.  Thus, 15 
sediment discharges will be less, since areas will not be disturbed at the same rate as in 16 
Alternative 1. 17 

4.19.3.2.2 Chemical Impacts 18 

4.19.3.2.2.1 Surface Water Quality 19 

This section describes potential impacts to surface water quality under Alternative 2 from the 20 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 21 
Exceptions  ).  For Alternative 2, surface water quality impacts from changes in the land 22 
elements will be evaluated based on the predicted percentage change in coal production 23 
compared with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly 24 
reduced compared with Alternative 1, largely as a result of the elimination of surface coal mining 25 
in all regions under this alternative.  As a result, land surface reconfiguration and/or creation of 26 
fills in or near streams are expected to be greatly reduced.  Hence, under Alternative 2, notable 27 
improvements in surface water quality near mine sites would be expected in all coal mining 28 
regions. 29 

4.19.3.2.2.2 Groundwater Quality 30 

Groundwater quality impacts under Alternative 2 from the land elements included in the DEIS 31 
analysis are likely to vary among regions.  An increase in impacts compared with Alternative 1 32 
may occur in four regions—Northern Rocky Mountains and Great Plains, Appalachian Basin, 33 
Illinois Basin, and Colorado Plateau—because underground coal production is predicted to 34 
increase by 25% in these regions to compensate for the elimination of surface coal mining.  35 
Impacts in the remaining regions would likely be reduced or remain the same compared with 36 
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Alternative 1 because underground coal production is predicted to be unchanged (Gulf Coast and 1 
Northwest regions) or decrease (Other Western Interior region). 2 

4.19.3.3 Other Elements 3 

4.19.3.3.1 Physical Impacts 4 

4.19.3.3.1.1 Surface Water Hydrology 5 

Since surface mining will essentially be nonexistent, the requirement of reforestation of forest 6 
communities to the level of mature trees is a moot point except for small surface effects of 7 
underground mining and in reclamation of rock waste ponds that contain materials from coal 8 
preparation plants.  The requirement for reforestation compared to compaction and revegetation 9 
using grasses will result in a reduction in peak flow and a more seasonal water balance as well as 10 
provide a more intermittent flow to streams. 11 

4.19.3.3.1.2 Fluvial Processes 12 

Stream Morphology Change 13 

Reforestation of postmining land uses will result in minimal impacts to fluvial processes, 14 
particularly in areas where the pre-mining land use was forestry.  For pre-mining land uses that 15 
were grasses and will support reforestation, improvements in fluvial processes in the form of 16 
woody debris input and temperature modification are possible.  The success of reforestation may 17 
be region specific and closely linked to annual precipitation levels.  Consideration should be 18 
given to avoiding the planting of high water consuming tree species in areas where annual 19 
precipitation is minimal. 20 

Erosion and Sediment Control 21 

With the requirement for forest reclamation, erosion rates will approach that of pre-mining 22 
conditions. 23 

4.19.3.3.2 Chemical Impacts 24 

4.19.3.3.2.1 Surface Water Quality 25 

This section describes potential impacts to surface water quality under Alternative 2 from the 26 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 27 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 28 
and Reclamation).  For Alternative 2, surface water quality impacts from changes in the other 29 
elements will be evaluated based on the predicted percentage change in coal production 30 
compared with Alternative 1 (see Table 4.2.3-5).  Coal production under Alternative 2 is greatly 31 
reduced compared with Alternative 1, largely as a result of the elimination of surface coal mining 32 
in all regions under this alternative.  However, changes to the other elements considered in this 33 
DEIS are expected to have little effect on surface water quality for reasons given in Section 34 
4.1.3.3.2.1.  Surface water quality would be expected to generally improve in all coal-producing 35 
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regions under Alternative 2, but the improvement is the result of changes in water elements (see 1 
Section 4.2.3.1.2.1) and land elements (see Section 4.2.3.2.2.1). 2 

4.19.3.3.2.2 Groundwater Quality 3 

Groundwater quality impacts under Alternative 2 are likely to vary among regions, as noted 4 
above.  However, these changes are the result of changes in water elements (see Section 5 
4.2.3.1.2) and land elements (see Section 4.2.3.2.2), not the other elements. 6 

4.19.4 Biological Resources 7 

4.19.4.1 Water Elements 8 

For this analysis, the following assumptions were made to describe the mining practices that are 9 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 2: 10 

• Mining and mining activities would not be allowed in any stream types. 11 

• Excess spoils could not be placed in any stream type. 12 

• Ephemeral streams would receive full protections. 13 

• Approximately 44 additional miles of perennial and/or intermittent streams 14 
would be affected each year by coal mining operations (Table 4.2.4-1). 15 

• The miles of ephemeral streams that might be affected by coal mining 16 
practices under this alternative are not known, although in theory they would 17 
be protected under SMCRA. 18 

It is, therefore, expected that adverse impacts to aquatic communities associated with coal 19 
mining would occur in 60% fewer miles of stream under this alternative as compared to the No 20 
Action Alternative.  It is also expected that the types of adverse impacts would not be as 21 
extensive as those described above for the No Action Alternative, because fewer mining-related 22 
activities would be allowed to occur near streams.  For example, the adverse impacts associated 23 
with stream burial or mining through streams would not occur under this alternative because 24 
those activities would be prohibited.  By providing complete protection to ephemeral streams, 25 
mining-related impacts would be substantially reduced throughout all coal regions, especially in 26 
the arid ecoregions where intermittent and ephemeral streams are critical habitat features 27 
(discussed in Section 3.13; also reviewed in Levick et al., 2008). 28 

Impacts to wetlands under this alternative would be the least amount compared to other 29 
alternatives, as surface coal mining would be greatly reduced nationally.  Underground mining 30 
would increase; therefore the potential for impacts to wetlands due to the construction of 31 
aboveground facilities to support underground mining would increase.  There is some flexibility 32 
in the location of these facilities; therefore sites with no or minimal impacts to wetlands would 33 
likely be used, as required under the alternative and the CWA.  Regulations would prevent 34 
impacts to hydrology due to subsidence.   However, as discussed in the previous section, 35 
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subsidence can lead to changes in the hydrology off-site that may not be reported or quantified, 1 
so there is some potential for the increase in deep mining under this alternative to lead to more 2 
drainage of wetlands off-site. 3 

Isolated or non-jurisdictional wetlands would not be as vulnerable to impacts due to the decrease 4 
in land area used for coal mining.  Under this alternative, AOC requirements would result in the 5 
restoration of pre-mining conditions.  Isolated wetlands are often found in depressional areas, 6 
and these areas would likely be restored, allowing for wetland development after reclamation. 7 

The potential exists for an increase in fish and wildlife habitat in wetlands within the same 8 
watershed as the mine sites.  Applicants would be required to enhance fish and wildlife habitat to 9 
compensate for the lost habitat on the mine site.  Some wetlands function as habitat for fish and 10 
wildlife; therefore these wetlands could be enhanced to increase the value of the habitat to satisfy 11 
this requirement under this alternative. 12 

Off-site wetlands would be protected, as no changes to the hydrologic balance would be 13 
permitted under this alternative.  Similarly, the hydrology of receiving streams would remain 14 
unchanged.  In turn, this alternative would have a positive effect on riparian and floodplain 15 
wetlands.  It would also protect wetlands that are heavily influenced by groundwater.  Wetlands 16 
in the Northern Rocky Mountains and Great Plains and Colorado Plateau regions would benefit 17 
the most from this level of protection.  Riparian wetlands in the Western United States provide 18 
valuable wildlife habitat and are highly sensitive to changes in hydrology due to the arid and 19 
semi-arid climate. 20 

The reasonable, foreseeable development scenario for coal production in the United States under 21 
Alternative 2 is for surface mining to be curtailed and new coal to be produced using 22 
underground mining methods.  Therefore, it is assumed that coal mining will be phased out in 23 
both the Other Western Interior and Northwest coal regions, and that total production will 24 
gradually decrease in the other coal regions, thereby eliminating new adverse impacts to water 25 
elements in those regions.  The shift to underground mining methods would result in the majority 26 
of adverse impacts to streams being caused by AMD-related impacts and adverse impacts caused 27 
by habitat fragmentation and habitat destruction would significantly decrease. 28 
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Table 4.19.4-1.  Expected Annual Increase in Land Clearing and Stream Impacts 1 
(Exclusive of Ephemeral Streams) for Each Coal Region under Alternative 2 Compared to the 2 

No Action Alternative  3 

Region 

No Action 
Alternative 

Alternative 2 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 15,239 32.6  

Colorado Plateau 4,219 8.0 1,728 3.3  

Gulf Region 3,120 6.0 155 0.3  

Illinois Basin 7,590 14.4 3,074 5.9  

Northern Rocky Mountains and Great 
Plains 

5,863 10.6 806 1.5  

Northwest 163 0.2 2 0.0  

Other Western Interior 411 0.9 20 0.0  

Total 54,488 111 21,025 44  

 4 

Under this alternative, all streams (including ephemeral streams) will receive expanded benefits 5 
from full protection of wider buffers that will, in turn, leave increased portions of riparian zones 6 
intact.  Furthermore, there will be increased protection to biological resources due to the 7 
enhanced definition of “material damage.”  Establishment of a clear definition of material 8 
damage and permit-specific corrective action thresholds will improve protection of streams 9 
outside the permit areas.  The proposed strict approach to defining material damage will also 10 
facilitate the identification of water quality trends approaching material damage and require 11 
intervention before adverse impacts occur. 12 

In summary, under Alternative 2, future coal mining practices would be expected to result in 13 
adverse impacts to aquatic resources at some sites, but the annual rate of impacts to streams 14 
would be substantially lower than under the No Action Alternative.  These adverse impacts 15 
would be expected to include degraded water quality related to AMD and associated impairment 16 
of macroinvertebrate and fish communities.  These adverse impacts would be expected to occur 17 
in the five coal regions where new underground mines would be developed, but the majority of 18 
the impacts would occur in the Appalachian Basin. 19 

4.19.4.2 Land Elements 20 

For this analysis, the following assumptions were made to describe the mining practices that are 21 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 2: 22 

Deleted: 4.2.4-1
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• The AOC will have to be reestablished at all mining sites. 1 

• Approximately 21,000 new acres of land are expected to be developed for 2 
new coal mining operations each year under this alternative (Table 4.2.4-1).  3 
In other words, there would be an approximately 60% reduction in impacts to 4 
new acres of terrestrial habitat under Alternative 2 compared to Alternative 1. 5 

One likely outcome of the requirement that AOC be reestablished is that mining in fragile 6 
habitats on steep slopes will no longer occur.  Therefore, fewer adverse impacts will be 7 
associated with habitat change in mountainous areas. 8 

Compared to Alternative 1, fewer adverse impacts to diversity and abundance of terrestrial plants 9 
and animals on-site and off-site are expected under Alternative 2 due to increased stream buffer 10 
width, resulting in more unmined acres within some permits.  Stricter requirements and guidance 11 
for fish and wildlife enhancement will be required and will benefit multiple species by promoting 12 
the use of native plants and plant communities in reclamation and by prohibiting the use of 13 
invasive plant species, fish, and wildlife in postmining land use (PMLU).  This should result in 14 
fewer adverse impacts to terrestrial and aquatic species compared to Alternative 1. 15 

In summary, under Alternative 2, adverse impacts to terrestrial resources are expected at some 16 
sites.  These adverse impacts would likely include fragmentation of upland habitats; degradation 17 
of habitat quality through fire, noise, and introduction of non-native and/or invasive species; and 18 
exposure of wildlife to toxic chemicals.  These adverse impacts would be expected to occur in 19 
the five coal regions where new underground mines would be developed, and the majority of the 20 
adverse impacts would be expected to occur in the Appalachian Basin (Error! Reference source 21 
not found.Table 4.2.4-1). 22 

4.19.4.3 Other Elements 23 

For this analysis, the following assumptions were made to describe the practices that are most 24 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 25 
SMCRA for Alternative 2: 26 

• Topsoil has to be reused on site; cleared forest has to be restored to forest. 27 

• There is no requirement that native species be used in revegetation activities. 28 

• Habitat enhancement projects must occur within the same watershed. 29 

Under this alternative, original organic material must be salvaged and redistributed on the site, 30 
and forest communities must be replaced with mature native trees.  These provisions are likely to 31 
ensure greater success of revegetation programs, which will result in fewer adverse impacts to 32 
terrestrial communities under Alternative 2 as compared to the No Action Alternative.  OSM and 33 
the other regulatory agencies that oversee mine permitting programs have developed guidelines 34 
for improving reforestation success in the Appalachian coal region (Appalachian Region 35 
Reforestation Initiative, or ARRI), and lessons learned in Appalachia could be applied in other 36 
coal regions.  Under this alternative, a net increase is expected in reforestation rates in the 37 
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affected coal regions compared to the No Action Alternative.  Under this alternative, there will 1 
be a decrease in creation of additional, non-native, cool-season-dominated grasslands as the 2 
cover type for postmining land uses.  As a result, forest species, including many area-sensitive 3 
forest interior passerines, will benefit from the increase in reforestation and a reduction in the 4 
regional surface mine footprint.  However, grassland species (e.g., Henslow’s sparrows, elk, and 5 
some game birds) that have been reported to use the non-native grasslands created on mine sites 6 
would have decreased benefit from these landcover conversions. 7 

In summary, under Alternative 2, reclamation and restoration programs are expected to mitigate 8 
most of the adverse impacts associated with development of new underground mines.  The rule 9 
change would close current loopholes and require that restoration activities continue until 10 
ecological functions have been restored. 11 

4.19.5 Land Use; Visual Resources; Recreation 12 

Alternative 2 would result in major changes to the requirements for obtaining a permit and for 13 
mining operations under SMCRA.  This alternative would include major changes to the reporting 14 
and water monitoring requirements before and during operations and during reclamation.  In 15 
addition, this alternative would ban mining operations through or in all streams (including 16 
ephemeral streams) and would prohibit all variances from AOC, significantly limiting all surface 17 
mining in the country.  Alternative 2 is predicted to result in a severe reduction of surface mining 18 
in all of the coal resource regions.  Specific values for these anticipated decreases are listed in 19 
Table 4.2.5-1.   20 

Table 4.19.5-1 Anticipated Land and Stream Impacts for Alternative 2 21 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent  
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 15,239 32.62 −53.99 

Colorado Plateau 1,728 3.27 −58.97 

Gulf Coast 155 0.30 −95.01 

Illinois Basin 3,074 5.85 −59.49 

Northern Rocky Mountains & 
Great Plains 

806 1.46 −86.21 

Northwest 2 0 −100.00 

Other Western Interior 20 0.04 −95.60 

 22 

As described in Section 4.1.5, there are no changes to SMCRA under this alternative that would 23 
directly affect visual resources. 24 

Deleted: 4.2.5-1
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4.19.5.1 Water Elements 1 

More restrictive definitions of streams and material damage, as well as limitations on activities 2 
near streams or on mining through streams, would reduce the potential for visual impacts in an 3 
area because it would significantly reduce the surface acreage affected by mining activities in all 4 
regions.  Changes to streams would not be allowed, and the visual quality of streams would be 5 
preserved.  Where mining activities are allowed, the definition of material damage to the 6 
hydrologic balance outside the permit area would include the impairment of the physical 7 
ecological function of any stream or the impairment of designated uses.  These restrictions would 8 
reduce effects on the public’s ability to use the streams and changes to the visual quality of 9 
streams.  Changes to corrective action thresholds do not provide specific limitations that affect 10 
the visual quality of an area.  11 

4.19.5.2 Land Elements 12 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 13 
the preexisting physical conditions and therefore potentially affect visual quality.  The banning 14 
of excess fill placement in all streams and the requirement that all areas of the mine site be 15 
returned to pre-mining configuration would reduce the potential for land use and visual resource 16 
impacts in all regions.  Implementation of this alternative could lead to a reduction in 17 
recreational and development opportunities that may require flat or gently rolling reclaimed 18 
mining lands in areas where such lands are generally not available for such uses.  Conversely, 19 
this alternative could preserve the existing forests, streams, and mountains within the study area, 20 
which may offer additional recreation and tourism opportunities. 21 

Mining areas that were forested prior to disturbance would have to be reforested with native tree 22 
and plant species.  This alternative would require reforestation of those previously forested areas 23 
regardless of the approved postmining land use.  This requirement could prevent establishment 24 
of postmining land uses such as croplands and industrial development. 25 

The expansion of documentation requirements would provide additional documentation and 26 
review for the assessment of visual impacts in the Appalachian, Gulf Coast, and Illinois Regions, 27 
where visual impact assessment historically has not been well documented. In the Colorado 28 
Plateau and Northern Rocky Mountains and Great Plains Region, where most of the land within 29 
the coal fields is managed by the BLM, increased permitting and reporting requirements under 30 
Alternative 2 are not likely to increase documentation available for visual assessment, because 31 
visual resource assessment is often well documented and included in environmental assessments. 32 
The existing practices and documentation for review and assessment of visual impacts would 33 
continue in all regions.  34 

4.19.5.3 Other Elements 35 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 36 
and reclamation; and fish and wildlife protection and enhancement do not consider or affect 37 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 38 
revegetation and topsoil management in accordance with pre-mining land use or an approved 39 
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PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 1 
areas are not restored to a forested state.  The requirements under Alternative 2 for native tree 2 
and plant species to reestablish the native forest ecosystem and the bonding requirements to 3 
ensure compliance would restore the visual quality of the site after project completion in all 4 
regions.   5 

4.19.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 6 

This analysis of potential socioeconomic effects is based on the estimated coal production value 7 
shifts in each region associated with each alternative for both underground coal mining and 8 
surface coal mining.  Production values were used in association with current employment 9 
numbers and productivity per employee as reported by the EIA for 2008 and 2009 to estimate the 10 
predicted changes associated with the alternatives for implementing the proposed action.  All 11 
employment changes are based on the direct mine employment as defined by EIA as, all 12 
employees engaged in production, preparation, processing, development, maintenance, repair 13 
shop, or yard work at mining operations, including office workers.   14 

Coal production was used as the direct indicator of potential socioeconomic effects based on 15 
potential changes in direct mine employment.  These employment changes were then used to 16 
estimate regional personal earnings, changes to unemployment from the effect of changes in the 17 
direct mine employment levels, and tax and royalty information.  It was assumed that there was 18 
no outward migration of the population associated with the loss of employment positions in any 19 
region, thereby providing a worst-case scenario associated with the direct mine employment 20 
changes.  Those changes were then expanded to include an estimated number of dependents 21 
associated with each lost direct mine position to indicate potential effects to the number of 22 
persons falling below the poverty threshold.   23 

Indirect and induced changes to overall employment were only estimated based on the estimated 24 
state multipliers; however, since an accurate coal mining related multiplier was not calculated for 25 
each region, these values were not combined with the direct employment effects, due to potential 26 
over or underestimating of those effects.  A determination of substantial changes to any of the 27 
socioeconomic indicators was based on the direct coal mine employment effects with a 28 
characterization of the potential rough order of magnitude changes associated with indirect and 29 
induced changes.   30 

Selecting Alternative 2 would result in substantial adverse effects to socioeconomic conditions at 31 
the local level in certain coal-producing regions.  These conditions would be directly related to 32 
loss of employment in certain regions and would affect personal earnings, state income taxes, 33 
and other local taxes, which have not been calculated here due to a lack of consistent data across 34 
the region.  In addition, there would be a loss of tax revenue associated with severance taxes and 35 
corporate business taxes if an entire sector of the economy were eliminated.  Alternative 2, 36 
through the proposed restrictions associated with surface coal mining activities and streams, 37 
would preclude new and existing surface coal mining, which would create a loss of employment 38 
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positions associated with surface coal mining.  This loss of employment positions would filter 1 
throughout the remainder of the economy to varying degrees. 2 

4.19.6.1 Economics 3 

4.19.6.1.1 Employment and Unemployment 4 

4.19.6.1.1.1 Employment Changes in Coal Mining 5 

Selecting Alternative 2 would result in the estimated loss of over 29,000 employment positions 6 
(30.8% of total coal mining employment positions estimated from Alternative 1).  The coal-7 
producing regions with the greatest loss would include the Northern Rocky Mountains and Great 8 
Plains, the Gulf Region, the Other Western Interior, and the Northwest.  Table 4.2.6-1 lists the 9 
estimated number of employment positions as determined by the total estimated coal production 10 
by region for Alternative 2.  Underground coal production is estimated to increase by 11 
approximately 25% in the Northern Rocky Mountains and Great Plains, the Appalachian Basin, 12 
the Illinois Basin, and the Colorado Plateau; however, the increase in underground mining 13 
employment in these regions would not offset the losses in the surface coal mining industry.  A 14 
total net loss in employment positions is estimated for all regions, with a complete elimination of 15 
coal mining employment in Other Western Interior and Northwest regions, and a near complete 16 
loss in the Northern Rocky Mountains and Great Plains region. 17 

Table 4.19.6-1. Alternative 2 Direct Coal Mine
1
 Employment Positions Estimated by 18 

Production Type by Region 19 

Coal-Producing Region 
4.20 Estimated Number  

of Direct Coal Mining 
Employment Positions2 

Percentage Change  
from Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 48,265 0 48,265 25.0 -100.0 -21.4 

Colorado Plateau 6,023 0 6,023 25.0 -100.0 -12.4 

Gulf Coast 2,850 0 2,850 0.0 -100.0 -63.7 

Illinois Basin 9,433 0 9,433 25.0 -100.0 -8.8 

Northern Rocky Mountain 
and Great Plains 

423 0 423 25.0 -100.0 -95.7 

Northwest 0 0 0 0 -100.0 -100.0 

Other Western Interior 0 0 0 -100.0 -100.0 -100.0 
1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, or yard work at mining 20 

operations, including office workers, per EIA 2010 Annual Coal definition of coal mine employment.   21 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the estimated production under 22 
this alternative, as previously described.   23 
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Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 1 

 2 
4.20.1.1.1.1 Estimated Employment Changes in Remainder of Economy 3 

The loss of an entire segment of the industry would create substantial employment effects 4 
throughout the local economies in the coal-producing regions, depending on the 5 
interconnectedness of other industries to surface coal mining.  Table 4.2.6-2 lists the estimated 6 
indirect and induced employment changes associated with the employment changes estimated 7 
from the direct coal mine employment.  As indicated in the table, regions that are more 8 
dependent on employment from coal mining are the most substantially affected by this 9 
alternative.  The Gulf Region would be estimated to lose approximately 10.7 percent of the 10 
employed, while the Northwest would loss approximately 9.2 percent.  The coal producing 11 
regions analyzed throughout this section are comprised of the counties that contain coal-mining 12 
activities and not the statewide effects, which could mask certain local implications of the 13 
alternative.   14 

Table 4.19.6-2 Alternative 2 Estimated Employment Changes Both Indirect & Induced and 15 
Direct Coal Mine Estimated Employment 16 

Coal-Producing Regions 

4.21 Indirect & Induced 
Effects 

4.22 Direct Coal Mine 
Employment 

Employment 
Change  

Net Change to 
Total Employed 

Employment 
Change 

Net Change to 
Total 
Employed 

Appalachian Basin -18,354 -0.46% -13,116 -0.33% 

Colorado Plateau -1,386 -0.67% -850 -0.41% 

Illinois Basin -1,272 -0.23% -906 -0.16% 

Gulf Coast -9,823 -7.10% -5,001 -3.62% 

Northern Rocky Mountain / 
Great Plains -11,760 -3.43% -9,497 -2.77% 

Northwest -114 -5.02% -94 -4.15% 

Other Western Interior -759 -0.50% -385 -0.25% 
Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b, Draft RIA Appendix I 17 

4.22.1.1.1.1 Estimated Effects on the Number and Percentage of Unemployed 18 

It is expected that increased underground mining in the Northern Rocky Mountains and Great 19 
Plains region would generate 85 additional employment positions, compared with a 20 
corresponding loss of over 9,500 employment positions from the elimination of surface mining.  21 
Table 4.2.6-3 lists the net effect resulting in a change in the unemployed population in the region 22 
and the corresponding effect on the unemployment rate in the region.  Overall, the loss of surface 23 
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mining would generate the greatest effect in the Northwest region, due primarily to the small size 1 
of the labor force in the region.  In addition, the Gulf Region would show a substantial loss of 2 
employment positions associated with surface coal mining.  As indicated in Table 4.2.6-2, 3 
implementation of Alternative 2, holding all employment relocations constant, would raise the 4 
unemployment rate to a level exceeding 10% in all regions except the Other Western Interior 5 
region.  The resulting regional unemployment rates would be substantially higher than the 6 
national 9.3% unemployment rate in November 2010.  As of October 2010, the unemployment 7 
rate across the states averaged 8.8% in the Appalachian Basin region averaged 8.8%, 8.5% in the 8 
interior region, and 7.6% in the Western states. 9 

Table 4.19.6-3. Alternative 2 Estimated Change in Number of Unemployed and the 10 
Unemployment Rate by Region from the Direct Coal Mine Employment 11 

Coal-Producing Region 

Current 
Unemployment 

Rate 
(%) 

Net Change in 
Unemployed 

Change in the 
Unemployment 

Rate 
(% Point) 

Appalachian Basin 10.0 13,116 0.3 

Colorado Plateau 11.1 850 0.4 

Gulf Coast 9.7 5,001 3.6 

Illinois Basin 10.2 906 0.2 

Northern Rocky Mountains 
and Great Plains 

9.6 9,497 2.8 

Northwest 20.2 94 4.2 

Other Western Interior 8.9 385 0.3 
Source: BLS 2010, EIA 2010a, 2010b 12 

4.22.1.1.2 Earnings and Personal Income 13 

4.22.1.1.2.1 Earnings and Personal Income Changes from Coal Mining 14 

Selecting Alternative 2 would result in a substantial loss of earnings and personal income in local 15 
areas in some of the coal-producing regions.  The most significant losses would occur in the 16 
Northwest, Other Western Interior, Northern Rocky Mountains and Great Plains, and Gulf 17 
regions.  Table 4.2.6-4 lists the estimated change in earnings and percentage change in earnings 18 
compared to Alternative 1, the No Action Alternative.  When compared to total regional personal 19 
earnings, the estimated loss of earnings in the coal industry associated with implementation of 20 
Alternative 2 is relatively small, with the largest loss on a percentage basis occurring in the 21 
Northwest region. 22 

23 
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 1 
Table 4.19.6-4. Alternative 2 Estimated Change in Earnings from Estimated Direct Coal 2 

Mining Employment 3 

Coal-Producing 
Regions 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 491,550  -1,122,251 -630,701 25.0 -100.0 -20.4 -0.2 

Colorado Plateau 57,342  -98,871 -41,529 25.0 -100.0 -12.7 -0.2 

Gulf Coast -25 -249,744 -249,769 0.0 -100.0 -61.9 -2.3 

Illinois Basin 105,254  -154,653 -49,398 25.0 -100.0 -8.6 -0.1 

Northern Rocky 
Mountains and Great 
Plains 

4,596  -453,109 -448,512 25.0 -100.0 -95.1 -1.5 

Northwest 0  -5,223 -5,223 0.0 -100.0 -100.0 -2.9 

Other Western 
Interior 

-3,678 -12,864 -16,542 -100.0 -100.0 -100.0 -0.1 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 4 

4.22.1.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 5 
Economy 6 

Table 4.2.6-5 lists the potential effects to compensation and earnings from both the indirect and 7 
induced effects and direct effects of coal mining employment estimated from the production 8 
associated with Alternative 2.  The most substantial earnings effects at the regional level would 9 
be observed in the Gulf Region (4.6 percent loss of earnings) and the Northwest (4.4 percent loss 10 
of earnings).  Locally, this loss of earnings could be substantial as indicated in Table 4.2.6-4 with 11 
the complete loss of earning in the Northwest and Other Western Interior from direct coal mining 12 
employment.   13 

Table 4.19.6-5 Alternative 2 Estimated Effects to Compensation and Earnings both for 14 
Indirect & Induced Effect and Direct Effects from Estimated Coal Mining Employment 15 

Coal-Producing 
Regions 

4.23 Indirect & Induced Effects 
4.24 Direct Coal Mine 

Employment 

Compensation 
($1,000) 

Net Change to Total 
Regional Personal 
Earnings 

Earnings 
($1,000) 

Net Change 
to Total 
Personal 
Earnings 

Appalachian Basin -$414,400 -0.13% -$630,701 -0.20% 
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Colorado Plateau -$30,883 -0.18% -$41,529 -0.24% 

Illinois Basin -$27,786 -0.07% -$49,398 -0.12% 

Gulf Coast -$246,799 -2.28% -$249,769 -2.30% 

Northern Rocky 
Mountain / Great 
Plains -$225,819 -0.77% -$448,512 -1.54% 

Northwest -$2,513 -1.41% -$5,223 -2.93% 

Other Western 
Interior -$11,410 -0.10% -$16,542 -0.14% 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b, Draft RIA Appendix I 1 

4.24.1.1.1 Poverty Levels 2 

Selecting Alternative 2 would increase local poverty levels, if persons displaced by the loss of 3 
employment associated with the surface coal mining industry do not readily find other 4 
employment.  Table 4.2.6-6 lists, as a worst-case scenario, the potential effects from the loss of 5 
employment positions from surface mining.  It is assumed that average family size per region is 6 
supported by each individual employment position lost, and that none of the populations relocate 7 
to find jobs in other areas.  As the table indicates, the areas that would experience the greatest 8 
impacts would be in the Gulf Region and the Northern Rocky Mountains and Great Plains 9 
region, where the percentage of the population below the poverty threshold would substantially 10 
increase. 11 

Table 4.19.6-6. Alternative 2 Estimated Change in Poverty Levels from Loss of Driect Coal 12 
Mine Employment Positions 13 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated 
Total 

Population 
Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point 

Change in 
Poverty 

Rate 

Appalachian Basin -13,116 52,267 1,466,545 16.8 0.6 

Colorado Plateau -850 3,579 111,048 18.9 0.6 

Gulf Coast -5,001 21,061 80,669 23.1 6.0 

Illinois Basin -906 3,708 201,021 16.8 0.3 

Northern Rocky Mountains and 
Great Plains 

-9,497 36,469 126,589 17.7 5.1 

Northwest -94 384 1,658 29.5 6.8 

Other Western Interior -385 1,508 59,945 16.7 0.4 

Source: Calculations derived from U.S. Census Bureau, 2002, 2010b, EIA 2010a, 2010b 14 

Table 4.2.6-7 lists the average family size for families with children under 18, it was assumed 15 
that based on the avaible data family household without children average two person per 16 
household and non-family households, excluding single person households also average two 17 
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persons per household.  Family size characteristics were used to calculate estimated number of 1 
dependents.   2 

Table 4.19.6-7 2000 Census-based Household Size Estimates 3 

Coal-Producing Region 
Percent 
Single 

Households 

Percent Non-
Family 

Households 

Percent 
Family 

Households 

Percent of 
Family 

Households 
with 

Children 
Under 18 

Average 
Family Size 
for Family 

with 
Children 
Under 18 

Appalachian Basin 10.3 4.9 68.6 32.1 4.3 

Colorado Plateau 8.9 6.9 68.8 34.8 4.5 

Gulf Coast 8.6 4.7 71.3 36.9 4.5 

Illinois Basin 10.0 5.0 68.6 33.4 4.4 

Northern Rocky Mountains and 
Great Plains 

11.0 6.0 66.3 31.9 4.2 

Northwest 8.3 7.3 69.3 40.5 4.3 

Other Western Interior 10.4 4.7 68.6 32.8 4.3 

Source: Calculations derived from U.S. Census Bureau, 2002, 2010b 4 

Note:  Total households do not equal 100 percent due to group housing quarters, which also include institutionalized 5 
populations.   6 

4.24.1.1.2 Income and Severance Taxes 7 

Implementation of Alternative 2 would result in high levels of reduction of tax revenues directly 8 
associated with coal mining activities.  In comparison with Alternative 1, the No Action 9 
Alternative, the impact on some coal regions would be the complete elimination of coal mining-10 
related tax revenues, while other regions would experience revenue reductions between 20% and 11 
99%, with few exceptions. 12 

The estimated impacts of Alternative 2 implementation on the AML fund by region are shown in 13 
Table 4.2.6-5.  This analysis shows that there would be a 100% reduction in the Other Western 14 
Interior and Northwest regions, and near complete elimination of AML contributions in the 15 
Northern Rocky Mountains/Great Plains and Gulf regions.  Nationwide, the level of 16 
contributions to the AML fund would be reduced by nearly 80% in comparison with Alternative 17 
1, the No Action Alternative. 18 
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Table 4.19.6-8. Alternative 2 Estimated Change in AML Funds Collected 1 

Coal-Producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 7,433  -47,053 -39,621 25.0 -100.0 -51.6 

Colorado Plateau 1,883  -10,799 -8,917 25.0 -100.0 -48.6 

Gulf Coast 0 -17,041 -17,041 0.0 -100.0 -91.1 

Illinois Basin 2,181  -10,794 -8,613 25.0 -100.0 -44.1 

Northern Rocky Mountains 
and Great Plains 

124  -169,592 -169,468 25.0 -100.0 -99.6 

Northwest 0  -465 -465 0.0 -100.0 -100.0 

Other Western Interior -60 -472 -532 -100.0 -100.0 -100.0 

 2 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 3 
Table 4.2.6-6.  Severance tax revenues would be eliminated in the Other Western Interior region, 4 
and nearly eliminated in the Northern Rocky Mountains and Great Plains region.  In that region, 5 
the estimated net reduction in severance tax revenues totals nearly $0.5 billion, which equates to 6 
nearly 3% of total state tax revenues in the region (USCB, 2010).  The Gulf Region and Illinois 7 
Basin also would experience high levels of severance tax revenue reductions of 81.5% and 8 
77.4%, respectively. 9 

Table 4.19.6-9. Alternative 2 Estimated Change in State Severance Taxes 10 

Coal-Producing Region 

Estimated Change in State Severance 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 15,347  -42,049 -26,702 25.0 -100.0 -25.8 

Colorado Plateau 3,173  -7,971 -4,798 25.0 -100.0 -23.2 

Gulf Coast 0 -2,164 -2,164 0.0 -100.0 -81.5 

Illinois Basin 943  -17,133 -16,190 25.0 -100.0 -77.4 

Northern Rocky 
Mountains and Great 
Plains 

357  -482,081 -481,724 25.0 -100.0 -99.6 

Northwest Not Applicable 

Other Western Interior -121 -412 -534 -100.0 -100.0 -100.0 

 11 
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The estimated changes in state income taxes attributable to coal industry employment in each 1 
region are shown in Table 4.2.6-7.  Income tax revenues from coal mining would be eliminated 2 
in the Other Western Interior region and would be reduced by over 95% in the Northern Rocky 3 
Mountains and Great Plains region.  As a percentage of total regional income taxes, however, the 4 
estimated loss of state income tax revenues in the Other Western Interior region would equate to 5 
less than 0.01% of the region total revenues from income taxes.  In the Northern Rocky 6 
Mountains and Great Plains, the loss would equate to approximately 0.1% of the region’s total 7 
revenue from income taxes. 8 

Table 4.19.6-10. Alternative 2 Estimated Change in State Income Taxes 9 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 15,588  -35,524 -19,936 25.0 -100.0 -20.4 

Colorado Plateau 2,166  -3,738 -1,572 25.0 -100.0 -12.7 

Gulf Coast -1 -5,842 -5,842 0.0 -100.0 -61.7 

Illinois Basin 3,429  -5,035 -1,607 25.0 -100.0 -8.6 

Northern Rocky 
Mountain and Great 
Plains 

101  -9,811 -9,710 25.0 -100.0 -95.1 

Northwest Not Applicable 

Other Western Interior -137 -463 -599 -100.0 -100.0 -100.0 

 10 
Under Alternative 2, royalties would substantially decline with the removal of surface mining as 11 
a method of production across the nation.  Table 4.2.6-8 lists the estimated royalties, 12 
distributions, and estimated change from Alternative 1.  In the Northern Rocky Mountains and 13 
Great Plains and the Other Western Interior, Alternative 2 would result in an almost complete 14 
loss of royalty revenues.  In the Colorado Plateau, the loss of royalties would be substantial, but 15 
would be somewhat offset by the increase in underground coal mining.   16 

Table 4.19.6-11. Alternative 2 Coal Royalties for FY 2008 by State and Estimated State 17 
Disbursement 18 

State 

Alternative 2 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  1,400  700  0  -1,049 -524 
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State 

Alternative 2 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Colorado Plateau 
Colorado  0  72,955  36,477  0  -2,179 -1,089 

New Mexico  12,197  4,450  2,225  -30,972 -11,301 -5,651 

Arizona  0  0  0  -33,824 0  0  

Utah  0  50,652  25,326  0  15,667  7,834  

Gulf Coast 
Alabama  0  683  342  0  -732 -366 

Northern Rocky Mountain/Great Plains 
Wyoming  0  3,608  1,804  0  -597,366 -298,683 

Montana  34  133  67  -11,249 -44,163 -22,081 

Other Western Interior 
Oklahoma  0  0  0  0  -4,740 -2,370 

Source:  Calculated from ONRR, 2010. 1 

4.24.1.2 Demographics 2 

4.24.1.2.1 Population Changes 3 

As illustrated in Table 4.2.6-4, the net number of persons potentially affected by Alternative 2 4 
includes the dependents of those employed in the coal mining industry.  Estimates of the 5 
potential net populations adversely affected by implementation of Alternative 2 range from over 6 
52,000 persons in the Appalachian Basin to just under 400 persons in the Northwest.  The 7 
population adversely affected equates to 1.8% of the total population of the Northern Rocky 8 
Mountains and Great Plains region, as of the 2000 Decennial Census.  In all other coal-producing 9 
regions, it is estimated that 0.1% or less of the net population would be adversely affected. 10 

4.24.1.2.2 Minority Population Effects 11 

Implementation of Alternative 2 could affect minority populations in the Northwest region, given 12 
the high percentage of minority population in the region and the effects from the lost 13 
employment positions associated with surface mining.  The loss of surface mining would 14 
essentially eliminate coal mining from the Northwest region and would create a loss of 94 15 
employment positions, which could affect up 384 persons.  In addition, due to the concentrated 16 
minority areas in the Gulf Region, there could be effects to minority populations associated with 17 
the loss of surface mining in those counties with current mining activity. 18 

4.24.1.3 Environmental Justice 19 

OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 20 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 2, 21 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 22 
as all communities would be provided the same opportunities to engage in the decision-making 23 
processes.  Likewise, communities associated with coal mining activities would benefit from 24 
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locally protected environmental resources, which play a substantial role in the overall health and 1 
well-being of those communities.   2 

Under Alternative 2, surface coal mining would no longer be a viable coal extraction method.  3 
The regions most affected by this alternative would include the Northwest, the Gulf Region, and 4 
the Northern Rocky Mountains and Great Plains, which would experience substantial declines in 5 
the coal mining industry.  The Appalachian Basin would experience the greatest loss in 6 
employment positions but would maintain a viable underground coal mining industry, which 7 
would employ over 48,000 positions.  Alternatively, a reduction in coal mining resulting in the 8 
elimination of surface coal mining would result in regional-scale and national scale benefits to 9 
the environment and human health.  Environmentally, Alternative 2 would disallow mining 10 
through or within 100 feet of any stream.  This would directly result in less erosion from 11 
headwater systems, suspended particulate in downstream water flows, maintenance of wildlife 12 
habitat and habitat corridors, downstream aquatic life benefits, maintenance of recreational 13 
values, and maintenance of aesthetic values.  Indirectly, Alternative 2 could provide benefits 14 
from reduced wastewater and stormwater treatment costs; less wear on roads, railroads, and 15 
waterways used for barge traffic; health benefits associated with locally cleaner air from fewer 16 
on-site extraction equipment and mobile emissions from coal-transportation methods.  There 17 
would be additional risk to mine employees as coal mining increases underground, primarily as 18 
seen through a higher incidence of repetitive trauma injuries and lung diseases and more 19 
fatalities associated with more personnel underground.   20 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 21 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 22 
higher percentage of low-income population than the national average; however, it would be 23 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 24 
minority populations are in certain areas of the coal mining regions, with the primary minority 25 
population communities being Native American or Hispanic in the Southwest.  These 26 
communities may represent a higher percentage population than the national average but would 27 
be comparable at the local or regional level.  Given that this is a national rulemaking with 28 
estimated regional effects, local effects to low-income and minority populations cannot be 29 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 30 
departments are required to initiate public outreach for all interested parties when a coal mining 31 
permit action is being considered.  Those public outreach activities could include a public notice 32 
of a permit action, a public meeting or hearing about the action, and provision of environmental 33 
documentation, such as a NEPA-compliant environmental assessment or EIS.  All stakeholders 34 
are provided this information and outreach opportunities, and OSM, by following the DOI 35 
Environmental Justice Action Plan in practice, ensures that low-income and minority 36 
communities have the same access to information as other communities.  37 

4.24.1.4 Utilities and Infrastructure 38 

For Alternative 2, the most protective alternative, potential impacts to utilities and infrastructure 39 
would be greatest compared to the other alternatives.  Effects on utilities and transportation 40 
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infrastructure are discussed in terms of estimated production losses.  The discussion is focused 1 
on each of the seven coal-producing basins (Mining Impact Model – Current Coal Production 2 
and Estimate of Tonnage and Energy Losses (All Alternatives)). 3 

4.24.1.4.1 Utilities 4 

Alternative 2 would directly (by reducing the water and wastewater treatment demand from 5 
closing surface mines) or indirectly (by reducing residential demand through out-of-work people 6 
leaving the area) reduce the need for water and wastewater treatment capacity in the majority of 7 
counties and states.  Utilities such as water and wastewater treatment plants may be positively 8 
affected because reducing the amount of water to be treated could improve the performance of 9 
wastewater systems, extending the life of on-site systems, improving performance of treatment 10 
plants that have flows near design capacity, and reducing operating costs of treatment plants.  11 
Communities that may have faced costs of building new wastewater facilities may no longer face 12 
such costs.  Reduced need for treatment capacity could also have consequences such as the 13 
reduction in employees at treatment facilities or the reduced need for potentially costly system 14 
retrofits.  More specific effects at the basin level are discussed below. It should be noted that 15 
many communities and households throughout the United States, notably in the Appalachian 16 
Basin and other rural areas, are not served by water or wastewater treatment facilities.  The 17 
evaluation of available treatment capacity by county and state does not account for households 18 
not yet connected to public water or sewer.  19 

 20 

Appalachian Basin  21 

Alternative 2 would reduce the amount of coal produced in the Appalachian Basin by 40% and 22 
would directly or indirectly reduce the need for water and wastewater treatment capacity in the 23 
majority of counties and states in this region.  All eight coal-producing states in the Appalachian 24 
Basin would be affected by eliminating surface mining.  Most affected would be Maryland, 25 
where 74% of the current production would be eliminated.  Least affected would be 26 
Pennsylvania, where 18% of the current production would be eliminated. 27 

Colorado Plateau 28 

Alternative 2 would reduce the amount of coal produced in the Colorado Plateau Basin by 38% 29 
and would directly or indirectly reduce the need for water and wastewater treatment capacity in 30 
the majority of counties and states in this region.  Most affected would be Arizona, where 100% 31 
of the mining would be eliminated.  Least affected would be Utah, where underground mining is 32 
the sole mining method used.  Utah’s coal production would not be affected by implementation 33 
of Alternative 2.  In Colorado, 24% of current production would be eliminated.  In New Mexico, 34 
73% of the current production would be eliminated. 35 
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Gulf Coast 1 

Alternative 2 would eliminate coal production in the Gulf Region and would directly or 2 
indirectly reduce the need for water and wastewater treatment capacity in the majority of 3 
counties and states in this region. 4 

Illinois Basin 5 

Alternative 2 would reduce the amount of coal produced in the Illinois Basin by 35% and would 6 
directly or indirectly reduce the need for water and wastewater treatment capacity in the majority 7 
of counties and states in this region.  Most affected would be Indiana, where 66% of the current 8 
production would be eliminated.  Less affected would be Illinois and the western part of 9 
Kentucky, where 18% and 16%, respectively, of the current production would be eliminated. 10 

Northern Rocky Mountains and Great Plains 11 

Alternative 2 would reduce the amount of coal produced in the Northern Rocky Mountains and 12 
Great Plains Basin by 99% and would directly or indirectly reduce the need for water and 13 
wastewater treatment capacity in the majority of counties and states in this region.  In Montana 14 
and North Dakota, 100% of the mining would be eliminated, while in Wyoming 99% of the 15 
current production would be eliminated. 16 

Northwest 17 

Alternative 2 would eliminate 100% of the coal produced in Alaska and would directly or 18 
indirectly reduce the need for water and wastewater treatment capacity. 19 

Other Western Interior 20 

Alternative 2 would eliminate 100% of the coal produced in each of the three states in this basin 21 
and would directly or indirectly reduce the need for water and wastewater treatment capacity. 22 

4.24.1.4.2 Transportation Infrastructure 23 

Alternative 2 would result in a 53% decrease in coal production in terms of tonnage throughout 24 
the United States.  All current modes of transportation would be affected by this decline.  25 
Impacts to each primary mode of coal transportation (rail, barge, and road) are presented below 26 
by basin.  Rail and road transportation of coal would be disproportionately affected by 27 
implementation of Alternative 2, resulting in a cumulative reduction of 85% of all U.S. rail 28 
shipments and 67% of all U.S. road shipments of coal.  Barge shipments of coal would have a 29 
cumulative reduction of 38%. 30 
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4.24.1.4.2.1 Rail 1 

Appalachian Basin 2 

Alternative 2 would reduce the amount of coal produced in the Appalachian Basin by 40% and 3 
would directly reduce the demand for rail transportation in the majority of counties and states in 4 
this region.  Mines in the eight states in the Appalachian Basin shipped approximately 23% of 5 
the total short tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  Reducing coal 6 
production from the Appalachian Basin under Alternative 2 would affect more than 9% of all rail 7 
shipments of coal nationwide.  Affected rail lines would include CSX and Norfolk Southern.  In 8 
terms of tonnage, 85% of these production losses would be in West Virginia, eastern Kentucky, 9 
and Pennsylvania, which stand to lose approximately 70 MMtons, 46 MMtons, and 12 MMtons, 10 
respectively.  Rail in eastern Kentucky accounts for 78% of this area’s coal transportation.  Rail 11 
is the predominant shipping method in West Virginia and Pennsylvania and in all states in the 12 
Appalachian Basin except Maryland and Ohio, which rely primarily on road transportation. 13 

The effects of decreased demand for rail transportation would not necessarily correspond to a 14 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 15 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 16 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 17 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 18 
potentially increasing the cost of rail shipping in this basin. 19 

Colorado Plateau  20 

Alternative 2 would reduce the amount of coal produced in the Colorado Plateau Basin by 38% 21 
and would directly reduce the demand for rail transportation in the majority of counties and 22 
states in this region.  Mines in the Colorado Plateau Basin shipped over 58 million short tons of 23 
coal by rail in 2008, which represents approximately 8% of the total tonnage of coal shipped by 24 
rail nationwide in 2008 (EIA, 2010).  Reducing coal production from the Colorado Plateau Basin 25 
under Alternative 2 would affect approximately 3% of all U.S. rail shipments of coal.  In the 26 
Colorado Plateau Basin, rail is the predominant mode of coal transport; nearly twice as much 27 
coal is shipped by rail (58 million short tons) than by all other modes of transport in this basin 28 
(31 million short tons). 29 

Under Alternative 2, 100% of the mining in Arizona would be eliminated, all of which currently 30 
relies on rail transportation.  In Colorado, 24% of the current production would be eliminated, 31 
13% of which relies of rail.  In New Mexico, 73% of the current production would be eliminated, 32 
55% of which relies on rail.  Affected rail lines would include BNSF and Union Pacific. 33 

The effects of decreased demand for rail transportation would not necessarily correspond to a 34 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 35 
required to keep rail corridors bisecting New Mexico and Arizona, and in northeastern Colorado 36 
and southwestern Utah, operating at LOS A, B, and C.  As noted in the discussion of the 37 
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Appalachian Basin, improvement projects may still be required, but the costs may be spread 1 
across fewer rail shipments, potentially increasing the cost of rail shipping in this basin. 2 

Gulf Coast 3 

Implementation of Alternative 2 would eliminate coal production in Texas, Louisiana, and 4 
Mississippi.  Rail is the least predominant mode of coal transit in the Gulf Coast Basin and is 5 
only used in Texas.  Mines in Texas shipped over 2 million short tons of coal by rail in 2008, 6 
which represents approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 7 
2008 (EIS, 2010).  Reducing coal production from the Gulf Region by 100% would affect only 8 
0.3% of all U.S. rail shipments of coal.  In Texas, rail lines affected by implementation of 9 
Alternative 2 would include BNSF and Union Pacific. 10 

The effects of decreased demand for rail transportation would not necessarily correspond to a 11 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 12 
required to keep rail corridors in Texas operating at LOS A, B, and C.  As noted in discussion of 13 
the Appalachian Basin, improvement projects may still be required, but the costs of 14 
improvements may be spread across fewer rail shipments, potentially increasing the cost of rail 15 
shipping in this basin. 16 

Illinois Basin 17 

Alternative 2 would reduce the amount of coal produced in the Illinois Basin by 35% and would 18 
directly reduce the demand for rail transportation in the majority of counties and states in this 19 
region.  Mines in the three states in the Illinois Basin shipped approximately 6% of the total short 20 
tons of coal shipped by rail nationwide in 2008 (EIA, 2010).  Rail is the predominant mode of 21 
coal hauling from Indiana.  Reducing coal production from the Illinois Basin under Alternative 2 22 
would affect more than 2% of all U.S. rail shipments of coal.  Affected rail lines in this basin 23 
would include CSX, Norfolk Southern, BNSF, and Union Pacific.  In terms of tonnage, nearly 24 
70% of the production losses in this basin will come from Indiana, which relies on rail 25 
transportation for 62% of its coal shipments. 26 

The effects of decreased demand for rail transportation would not necessarily correspond to a 27 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 28 
required to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS 29 
categories A, B, or C, especially at notable river crossings, where LOS categories are already at 30 
capacity.  As noted in discussion of the Appalachian Basin, improvement projects may still be 31 
required, but the costs of improvements may be spread across fewer rail shipments, potentially 32 
increasing the cost of rail shipping in this basin. 33 

Northern Rocky Mountains and Great Plains 34 

Implementation of Alternative 2 would reduce the amount of coal produced in the Northern 35 
Rocky Mountains and Great Plains Basin by 99% and would directly reduce the demand for rail 36 

Comment [rc50]: There is no 

discussion on the affects of coal 

removed from the overall amount of 
material shipped via rail in the US.  

Specifically, in the PRB, there is 

nothing outside of coal shipped in that 
area, Yet in NM, the main west-east 

line for UP runs along I-40, near the 

southern NM mines, so the amount of 

coal shipped via rail is relatively small 

compared to everything else.  Provide 

some discussion on the removal of 
coal regionally and its resultant affect 

on the rail industry in each region, 

rather than simply focusing on 
transport of coal. 

 

The current level of discussion of coal 

transportation is considered adequate 

for the purposes of the EIS 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-113 

transportation in the majority of counties and states in this region.  In Montana and North 1 
Dakota, 100% of mining would be eliminated, while in Wyoming, 99% of current production 2 
would be eliminated.  Mines in the four states in the Northern Rocky Mountains and Great Plains 3 
Basin shipped approximately 63% of the total tonnage of coal shipped by rail nationwide in 2008 4 
(EIA, 2010).  This basin is the predominant user of rail in the United States.  Wyoming alone 5 
shipped over 58% of the coal shipped by rail in the United States.  Reducing coal production 6 
from the Northern Rocky Mountains and Great Plains Basin by 99% would affect more than 7 
62% of all U.S. rail shipments of coal.  Affected rail lines would include BNSF and Union 8 
Pacific. 9 

The effects of decreased demand for rail transportation would not necessarily correspond to a 10 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 11 
required to keep railroads in the Northern Rocky Mountains and Great Plains Basin operating at 12 
LOS categories A, B, or C.  Improvement projects may still be required, but the costs of 13 
improvements may be spread across fewer rail shipments, potentially increasing the cost of rail 14 
shipping in this basin. 15 

Northwest  16 

Implementation of Alternative 2 would eliminate 100% of the coal produced in this basin, and 17 
would eliminate the demand for rail transportation this region.  Based on the small amount of 18 
coal shipped by rail in this region (less than 0.1%), this reduction would not be expected to 19 
significantly affect rail transportation of coal on a national level (EIA, 2008). 20 

Other Western Interior  21 

Implementation of Alternative 2 would eliminate 100% of the coal produced in the four states in 22 
this basin and would directly reduce the demand for rail transportation in the entire basin.  Mines 23 
in the four states in the Other Western Interior Basin shipped approximately 0.5% of the total 24 
tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  Affected rail lines would 25 
include BNSF and Union Pacific. 26 

A reduction of less than 0.05% of all U.S. rail shipments of coal would not be expected to 27 
significantly affect the rail industry.  The effects of decreased demand for rail transportation 28 
would not necessarily correspond to a reduced need for capital improvement projects discussed 29 
in Section 3.17.  These projects will be required to keep railroads in the Other Western Interior 30 
Basin operating at LOS categories A, B, or C.  Improvement projects may still be required, but 31 
the costs of improvements may be spread across fewer rail shipments, potentially increasing the 32 
cost of rail shipping in this basin. 33 
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4.24.1.4.2.2 Barge 1 

Appalachian Basin 2 

Mines in the eight states in the Appalachian Basin shipped approximately 66% of the total short 3 
tons of coal shipped by river nationwide in 2008, making the Appalachian Basin the predominant 4 
user of river transportation (EIA, 2010).  Reducing coal production from the Appalachian Basin 5 
under Alternative 2 would correspond to a reduction of more than 26% of all U.S. barge 6 
shipments of coal.  West Virginia, eastern Kentucky, and Pennsylvania depend on barge 7 
shipments for approximately 23%, 11%, and 21% of their coal shipments, respectively.  In Ohio 8 
and Alabama combined, barge shipments of coal account for nearly 30% of coal transportation.  9 
In the Appalachian Basin, only Maryland does not use barge transportation as a shipment method 10 
for coal. 11 

Under Alternative 2, a reduction of barge shipments of coal in the Appalachian Basin would 12 
significantly affect the barge industry, river loading facilities, and the need for maintaining locks 13 
and dams along waterways. 14 

Colorado Plateau  15 

Mines in the four states in the Colorado Plateau Basin shipped nearly 2 million short tons of coal 16 
by river in 2008.  This number represents approximately 2% of the total short tons of coal 17 
shipped by river nationwide in 2008.  The vast majority of coal shipped by river originated in 18 
Colorado (1.7 million short tons), with a minor amount shipped by river from Utah (3,000 short 19 
tons; EIA, 2010).  The largest impact would be in Colorado, where river transit of up to 650,000 20 
short tons of coal produced in Colorado could be affected by implementation of Alternative 2. 21 

Under Alternative 2, a reduction of barge shipments of coal would have a limited impact on the 22 
barge industry, river loading facilities, and the need for maintaining locks and dams along 23 
waterways at the national level. 24 

Gulf Coast 25 

Mines in the three states in the Gulf Coast Basin did not record shipments of coal by river in 26 
2008 (EIA, 2010).  Under Alternative 2, reductions in production in the Gulf Coast Basin would 27 
not affect barge transit on a basin or national level. 28 

Illinois Basin 29 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 30 
of coal shipped by river nationwide in 2008 (USDOE-EIA, 2010), making it second only to the 31 
Appalachian Basin in terms of barge use.  Under Alternative 2, Indiana would be most affected, 32 
where 66% of the current production would be eliminated.  In Illinois and the western part of 33 
Kentucky, 18% and 16% of the current production tonnages, respectively, would be eliminated. 34 
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Reducing coal production from the Illinois Basin under Alternative 2 would correspond to a 1 
reduction of more than 11% of all U.S. barge shipments of coal.  Barge is the predominant mode 2 
of coal hauling from Illinois, comprising approximately 48% of coal shipments from this state 3 
(EIA, 2008).  Indiana and western Kentucky depend on barge shipments for approximately 7% 4 
and 13% of their coal shipments, respectively.  A reduction of more than 11% of all U.S. barge 5 
shipments of coal would significantly affect the barge industry, river loading facilities, and the 6 
need for maintaining locks and dams along waterways at the national level. 7 

Northern Rocky Mountains and Great Plains 8 

Alternative 2 would reduce the amount of coal produced in the Northern Rocky Mountains and 9 
Great Plains Basin by 99% and would directly reduce the demand for barge transportation in the 10 
majority of counties and states in this region.  Mines in the four states in the Northern Rocky 11 
Mountains and Great Plains shipped only a nominal amount (<1%) of the total tonnage of coal 12 
shipped by barge nationwide in 2008 (EIA, 2010).  Only Montana ships coal by barge (34,000 13 
short tons), and under Alternative 2, coal mining from Montana would be eliminated, reducing 14 
the amount of barge transit from this basin by 34,000 short tons. 15 

Under Alternative 2, barge transit in the Northern Rocky Mountains and Great Plans Basin 16 
would be eliminated; however, based on the small amount of coal shipped by barge in this 17 
region, this reduction would not be expected to significantly affect barge transportation of coal 18 
on a national level. 19 

Northwest 20 

Mines in the Northwest Basin did not record shipments of coal by river in 2008 (EIA, 2010).  21 
Under Alternative 2, reductions in production in the Northwest Basin would not affect barge 22 
transit on a basin or national level. 23 

Other Western Interior 24 

Mines in the four states in the Other Western Interior Basin did not record shipments of coal by 25 
river in 2008 (EIA, 2010).  Under Alternative 2, reductions in production in the Other Western 26 
Interior Basin would not affect barge transit on a basin or national level. 27 

4.24.1.4.2.3 Road 28 

Appalachian Basin 29 

Implementation of Alternative 2 would directly reduce the demand for road transportation in the 30 
majority of counties and states in this region.  Mines in the eight states in the Appalachian Basin 31 
shipped approximately 43% of the total short tons of coal shipped by truck nationwide in 2008 32 
(EIA, 2010).  Reducing coal production from the Appalachian Basin under Alternative 2 would 33 
correspond to a reduction of more than 17% of all U.S. truck shipments of coal  and would 34 
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significantly affect the trucking industry.  Tariffs paid to state highway systems by coal trucks 1 
would decrease, and the need for maintaining roadways would be reduced.  In terms of tonnage, 2 
85% of the production losses associated with implementing Alternative 2 would be in West 3 
Virginia, eastern Kentucky, and Pennsylvania, which stand to lose approximately 70 MM tons, 4 
46 MM tons, and 12 MM tons, respectively.  West Virginia, eastern Kentucky, and Pennsylvania 5 
depend on truck shipments for approximately 22%, 11%, and 25% of their coal shipments, 6 
respectively.  In Maryland and Ohio, truck shipments of coal account for nearly 96% and 66% of 7 
coal transportation, respectively. 8 

Colorado Plateau 9 

Mines in the four states in the basin shipped approximately 14% of the total short tons of coal 10 
shipped by truck nationwide in 2008 (EIA, 2010).  Reducing coal production from the Colorado 11 
Plateau Basin under Alternative 2 would correspond to a reduction of more than 5% of all U.S. 12 
truck shipments of coal.  No impacts to truck shipping in Arizona and Utah would occur under 13 
Alternative 2, as rail transit accounts for all of Arizona’s and Utah’s coal shipments.  Truck 14 
transit would be affected in New Mexico, where 55% of this state’s production is shipped by 15 
truck, and Colorado, where 13% of production is shipped by truck. 16 

A reduction of 5% of all U.S. truck shipments of coal under Alternative 2 would significantly 17 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 18 
maintaining roadways.  Reduction in truck traffic would not necessarily negate the need for road 19 
infrastructure improvements near Gallup, New Mexico, in McKinley County (discussed in 20 
Section 3.17), where truck transit is limited due to moderate to severe congestion. 21 

Gulf Coast 22 

Mines in the Gulf Coast Basin shipped approximately 20% of the total volume of coal shipped 23 
by truck nationwide in 2008 (EIA, 2010).  Therefore, under Alternative 2, eliminating coal 24 
production from the Gulf Region would correspond to a reduction of more than 20% of all U.S. 25 
truck shipments of coal.  Truck hauling is the predominant mode of coal transit in the Gulf Coast 26 
Basin, comprising 100%, 83%, and 15% of the coal shipments originating in Mississippi, Texas, 27 
and Louisiana, respectively. 28 

Under Alternative 2, demand for road transportation in the Gulf Region would be substantially 29 
decreased.  A reduction of 20% of all U.S. truck shipments of coal would have a substantial 30 
impact on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 31 
need for maintaining roadways. 32 

Illinois Basin 33 

Mines in the three states in the Illinois Basin shipped approximately 48% of the total short tons 34 
of coal shipped by truck nationwide in 2008 (EIA, 2010).  Reducing coal production from the 35 
Illinois Basin by 35% would affect nearly 16% of all U.S. truck shipments of coal.  In terms of 36 
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tonnage, truck transit is the predominant mode of coal hauling from western Kentucky, 1 
comprising approximately 73% of the transportation of coal produced in this area.  In Indiana 2 
and Illinois, truck transit accounts for 19% and 31% of the total coal transportation, respectively. 3 

Under Alternative 2, demand for road transportation in the Illinois Basin would markedly 4 
decrease.  A reduction of 16% of all U.S. truck shipments of coal would have a substantial 5 
impact on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 6 
need for maintaining roadways. 7 

Northern Rocky Mountains and Great Plains 8 

Alternative 2 would directly reduce the demand for truck transportation in the majority of 9 
counties and states in this region.  Mines in the four states in the Northern Rocky Mountains and 10 
Great Plains Basin shipped approximately 8% of the total short tons of coal shipped by truck 11 
nationwide in 2008 (EIA, 2010).  Reducing coal production from the Northern Rocky Mountains 12 
and Great Plains Basin under Alternative 2 would affect nearly 8% of all U.S. truck shipments of 13 
coal. 14 

Under Alternative 2, demand for road transportation in the Northern Rocky Mountains and Great 15 
Plains Basin would markedly decrease.  A reduction of nearly 8% of all U.S. truck shipments of 16 
coal would significantly affect the trucking industry, tariffs paid to state highway systems by 17 
coal trucks, and the need for maintaining roadways. 18 

Northwest 19 

Mines in the Northwest Basin shipped 283,000 short tons of coal by truck in 2008.  This 20 
represents approximately 0.16% of the total short tons of coal shipped by truck nationwide in 21 
2008 (EIA, 2008).  Based on the small amount of coal shipped by truck in this region, this 22 
reduction would not be expected to significantly affect truck transportation of coal on a national 23 
level. 24 

Under Alternative 2, road transportation of coal in the Northwest Basin would be eliminated.  A 25 
reduction of less than 0.2% of all U.S. truck shipments of coal would not be expected to 26 
significantly affect the truck transit industry, tariffs paid to state highway systems by coal trucks, 27 
or the need for maintaining roadways; however, local (state) impacts would occur. 28 

Other Western Interior 29 

Mines in the four states in the Other Western Interior Basin shipped less than 1% of the total 30 
short tons of coal shipped by truck nationwide in 2008 (USDOE-EIA, 2010).  Based on this 31 
small amount of truck transit, under Alternative 2 reductions in production in the Other Western 32 
Interior Basin would not be expected to significantly affect the trucking industry, tariffs paid to 33 
state highway systems by coal trucks, or the need for maintaining roadways. 34 
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Summary 1 

Across all basins, Alternative 2 would result in a cumulative reduction of approximately 67% of 2 
all U.S. road shipments of coal.  Impacts on the trucking industry would be significant, as would 3 
impacts on the tariffs paid to state highway systems by coal trucks, and the need for maintaining 4 
roadways. 5 

4.24.2 Occupational and Public Health and Safety 6 

Implementation of Alternative 2 would result in elimination of all surface mining and all coal 7 
production shifting to underground mining 8 

4.24.2.1 Safety Impacts 9 

Occupational Safety 10 

Figure 4.2.7-1 shows the projected number of fatalities based on the projected production shifts.  11 
Implementation of Alternative 2 would likely increase fatalities associated with increased 12 
underground mining in the Illinois Basin, Colorado Plateau, and Gulf Region, while fatalities 13 
associated with underground mining in the Appalachian Basin would be expected to remain 14 
about the same. 15 
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 1 

Figure 4.24.2-1. Projected Average Number of Fatalities per Year – Alternative 2 vs. 2 
Alternative 1 3 

 4 

Figure 4.2.7-2 shows the projected number of non-fatal days of lost injuries based on the 5 
projected production shifts.  Implementation of Alternative 2 would not likely increase non-fatal 6 
days of lost injuries associated with increased underground mining. 7 
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Figure 4.24.2-2. Projected Average Number of Non-Fatal Days of Lost Injuries per Year – 1 
Alternative 2 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 2 would likely have beneficial effects on public safety incidents 5 
nationwide based on the projected production shifts.  The Other Western Interior Basin and the 6 
Northwest Basin would be expected to receive the greatest beneficial effects due to the projected 7 
elimination of coal mining in these basins. 8 

4.24.2.2 Health Impacts 9 

Occupational Health 10 

Figure 4.2.7-3 shows the projected average number of illnesses per year based on projected 11 
production shifts under Alternative 2.  Implementation of Alternative 2 still would likely result in 12 
lung and trauma illness associated with increased underground mining methods as the greatest 13 
adverse impact on coal miner health. 14 
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Figure 4.24.2-3. Projected Average Number of Illnesses per Year – Alternative 2 vs. 1 
Alternative 1 2 

 3 

Figure 4.2.7-4 shows the projected disorders associated with repeated trauma based on projected 4 
production shifts under Alternative 2.  Implementation of Alternative 2 would likely cause 5 
increased repeated trauma disorders nationwide where underground mining is projected to 6 
increase.  Figure 4.2.7-5 shows projected lung disease occurrence by coal basin.  As with 7 
repeated trauma disorders, implementation of Alternative 2 would likely cause increased lung 8 
disease occurrences nationwide where underground mining is projected to increase.  The most 9 
significant changes are projected in the Illinois Basin. 10 
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Figure 4.24.2-4. Disorders Associated with Repeated Trauma – Alternative 2 vs. Alternative 1 1 

 2 
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Figure 4.24.2-5. Dust Disease of the Lung – Alternative 2 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 2 would likely have beneficial effects on public health incidents 4 
nationwide based on the projected production shifts.  The Other Western Interior Basin and the 5 
Northwest Basin would be expected to receive the greatest beneficial effects because of the 6 
projected elimination of coal mining in these basins. 7 

4.25 ALTERNATIVE 3 8 

4.25.1 Coal Resources and Mining  9 

While less restrictive than Alternative 2, coal production and mining methods are still anticipated 10 
to be affected under Alternative 3.  There are three significant differences between Alternative 2 11 
and Alternative 3, which may allow for additional production under Alternative 3.  First, 12 
Alternative 3 would allow mining activities in or near streams, including placement of fill 13 
material, if the mine operator provides mitigation.  Second, material damage to the hydrologic 14 
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balance (including damage caused by subsidence) could be allowed as long as those impacts can 1 
be mitigated or otherwise repaired prior to bond release.  Third, AOC variances would be 2 
allowed in certain circumstances, as long as the applicant can show that mining impacts under an 3 
AOC variance would be no greater than if the mined area was returned to AOC.  These three 4 
factors increase production figures significantly over those production figures predicted under 5 
Alternative 2. 6 

4.25.1.1 Water Elements 7 

Surface mining in the Appalachian Basin and Illinois Basin may experience a significant 8 
decrease if operators are unable to provide adequate mitigation or show the RA that restoration 9 
of form and function of an affected stream is possible.  Some argue that it is impossible to restore 10 
a stream to its pre-mining condition (form and function) after disturbance.  Mine operators may 11 
be hesitant to accept a permit with this condition due to the possibility that form and function 12 
cannot be restored, which would prevent the operator from receiving a complete bond release.  13 
Surface mining in the Gulf Region may be completely eliminated due to the large-scale surface 14 
area methods used, which may completely destroy the stream segment that is mined through. 15 

Underground mining may also experience a shift, but this shift would be an increase in 16 
production and likely an increase in the use of the room-and-pillar method.  Using room-and-17 
pillar (without conducting retreat operations), will minimize the possibility of subsidence under 18 
intermittent and perennial streams, which may cause material damage.  Longwall mining, which, 19 
due to the depth of the mined seam, is not predicted to cause subsidence, may also be acceptable 20 
and much more economical than the room-and-pillar method.  Increases in underground mining 21 
production would be needed to make up for lost caloric values due to the predicted reduction in 22 
surface mining methods. 23 

Corrective action thresholds under this alternative would attempt to identify trends in water 24 
quality and quantity through quarterly sampling prior to material damage occurring.  Upon 25 
reaching the corrective action threshold, the operator would be required to develop a corrective 26 
action plan to prevent material damage.  This could have a positive impact on the environment 27 
by identifying potential problems beforehand, rather than trying to correct them after the fact.  28 
Operators may also benefit by knowing what impacts are occurring during the operation, which 29 
may eventually lead to material damage, and by avoiding the significant costs involved with 30 
remediating that damage. 31 

4.25.1.2 Land Elements 32 

To make up for caloric (BTU) values lost in the Appalachian Basin and Illinois Basin regions 33 
under this alternative, it is possible that surface mining in the Northern Rocky Mountains and 34 
Great Plains and the Colorado Plateau will experience increases in surface mining production, 35 
primarily using the area method.  Because this alternative would retain the current thin 36 
overburden AOC variance, it is not anticipated that surface mining in these regions would be 37 
negatively affected from a production standpoint. Contour mining operations  in the steep slope 38 
areas may also experience a decrease under Alternative 3, unless the applicant can safely backfill 39 
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the highwall to approximate pre-mining slope, aspect and elevation.  Mountaintop removal 1 
mining (MTR) would likely be curtailed under this alternative due to stream frequencies where 2 
MTR operations occur, and because upper stream reaches would be completely eliminated, 3 
leaving the operator unable to restore form and function.  4 

Surface mining may also decrease in those regions where AOC restoration is an issue due to 5 
increased costs associated with the various surface configuration and fill requirements under 6 
Alternative 3.  Implementation of the construction techniques and landforming requirements 7 
under this alternative carry increased mining costs.  Operators may find it uneconomical to 8 
conduct surface operations in some regions when coal can be mined cheaper, at a higher profit 9 
margin, and with less risk in regions where these surface configuration requirements are less of 10 
an issue.   11 

4.25.1.3 Other Elements 12 

The other elements described in this alternative (including revegetation, topsoil management, 13 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 14 
impact on mining methods across the regions.  These elements will likely enhance the 15 
environment compared to the No Action Alternative, as native species will be reestablished, 16 
topsoil material will be composed and placed in accordance with a detailed site plan, and fish 17 
and wildlife habitat will be enhanced inside and outside the permit area.  Additional baseline data 18 
and monitoring requirements would provide environmental protection by identifying high value 19 
resources and ensuring those resources are protected throughout the life of the operation through 20 
reclamation.   Enhanced monitoring requirements would also alert operators and RAs to material 21 
damage potential before it occurs.  Mining operators will experience increased costs due to these 22 
additional requirements, but these costs are not likely to cause a change in mining method or 23 
shift in production. Estimated production impacts and associated acreages impacted yearly by 24 
mining operations at the time of full implementation of Alternative 3 is therefore projected to be 25 
consistent with Table 4.3.1-1. 26 
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Table 4.25.1-1 Final Production Impacts, Alternate 3 1 

Underground Surface Total

Appalachian Basin 267 83.5 350

Colorado Plateau 64 33 97

Gulf Coast 0 6 6

Illinois Basin 74 26 100

Northern Rocky Mountains and 

Great Plains
4.2 618 622

Northwest 0 1 1

Other Western Interior 0 0 0

Total 409 768 1,177

Region
Final Production (MMton/yr)

 2 

4.25.2 Geomorphology and Topography  3 

4.25.2.1 Water Elements 4 

Water Elements under Alternative 3 require restoration of form and function or mitigation to 5 
prevent material damage and to mine in or near or fill a stream.  As described in Section 4.2.1, 6 
these requirements are expected to shift almost one half of surface production away from the 7 
Appalachian Basin, about three-fourths of surface production away from the Gulf Region, and 8 
increase surface production in the Northern Rocky Mountains and Great Plains by 15%.  9 
Underground production is expected to increase by 9-15% in the Northern Rocky Mountains and 10 
Great Plains, the Appalachian Basin, the Illinois Basin, and the Colorado Plateau to compensate 11 
for the lost surface production in the regions mentioned above. As a result, acreages impacted by 12 
mining will increase and decrease according to the projected shifts in production in each region 13 
and topographic impacts based on the act of mining by surface or underground methods in those 14 
regions will be impacted accordingly. 15 

4.25.2.2 Land Elements 16 

The Land Elements under Alternative 3 would require a host of new practices designed to 17 
minimize excess spoil, improve stability of fills, and achieve more natural post-mining 18 
topography.  The Land Elements would also place more strict requirements on obtaining AOC 19 
variances for mountaintop removal mining and steep slope mining.  The effects of these elements 20 
are described below. 21 

Like Alternative 1, Alternative 3 requires that excess spoil fills and fill footprints be minimized 22 
and the amount of spoil returned to the mined out area be maximized. As described in the Land 23 
Elements section under Alternative 1, fill minimization requirements are expected to reduce the 24 
number and size of valley fills by reducing the amount of excess spoil generated by the mining 25 
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operation and encouraging excess spoil disposal on old mine benches.  Although fill 1 
minimization policies currently exist in some states, because the fill minimization requirements 2 
in Alternative 3 would apply to all mining operations they would have a broader impact than the 3 
policies currently in place, which only apply to certain types of operations.  In addition, 4 
Alternative 3’s fill minimization requirements would be enforceable by the regulatory authority, 5 
whereas state policies are only guidance documents. 6 

As described under Alternative 1, fill minimization requirements also raise additional concerns 7 
related to fill stability, particularly in relation to durable rock fills, which are formed by end 8 
dumping or wing dumping excess spoil and relying on gravity to segregate large-sized durable 9 
rock to create a drainage system in the lower third of the fill.  Because Alternative 3 would 10 
prohibit uncontrolled placement of spoil material, including end dumping and wing dumping, the 11 
stability concerns raised in Alternative 1 in relation to durable rock fills would be inapplicable.  12 
Because durable rock fills are the predominant fill construction method in steep slope Central 13 
Appalachia, it is expected that fill construction would change significantly in this region. 14 

Alternative 3 would also require the use of landforming principles in mine reclamation and 15 
would define “landforming” to mean “a design and grading technique that attempts to replicate 16 
the appearance and ecological function of the natural terrain by constructing slopes, drainage 17 
ways, and other landforms that blend in with the natural surroundings in an environmentally 18 
compatible fashion while meeting any relevant stability requirements.”  The goals of 19 
landforming as part of mine reclamation, according to Schor and Gray (2007), are to replace 20 
artificial embankments, ridges, and depressions with “stable landforms that are visually 21 
compatible with the surrounding natural landscape and in harmony with regional vegetation 22 
patterns and surface hydrology.” 23 

Federal regulations currently require the mine operator to return the land to AOC post-mining, 24 
meaning the reclaimed area “closely resembles the general surface configuration of the land prior 25 
to mining and blends into and compliments the drainage pattern of the surrounding terrain . . . .” 26 
(30 CFR 701.5)  As noted by Michael, et al. (2010), other regulations take into account natural 27 
pre-mining site conditions and the natural characteristics of the area surrounding the mine site.  28 
These include: 30 CFR 816.43(a)(3), which requires that permanent drainage and diversion 29 
channels be designed and constructed to restore or approximate the original stream channel; 30 30 
CFR 816.71(a)(3), requiring that excess spoil fills are “suitable for reclamation and revegetation 31 
compatible with the natural surroundings and approved postmining land use.”; and 30 CFR 32 
816.71(e)(4) and 816.102(h), which, respectively, allow small depression on excess spoil fills 33 
and backfills to be constructed in order to retain moisture, minimize erosion, assist vegetation, or 34 
create or enhance wildlife habitat. 35 

However, the restoration of AOC and the construction of valley fills, especially in steep slope 36 
areas, has generally focused on immediate stabilization based upon sound engineering principles 37 
and the control of drainage.  Traditional reclamation is characterized by grading techniques that 38 
contain linear drainage patterns, while fills are often constructed in a dam or embankment type 39 
design with uniform slope ratios.  There is generally not an attempt during reclamation to mimic 40 
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the natural topographic and geomorphic characteristics of the land that existed prior to mining or 1 
to recreate preexisting natural hydrology. 2 

Landforming principles would require reclamation to replicate natural terrain patterns and 3 
geomorphic processes, which would allow natural processes post-mining to proceed at rates that 4 
would be typical of undisturbed landscapes of similar topography.  Additional benefits of 5 
landforming include long-term drainage stabilization and minimization of erosion potential, 6 
enhancement and diversity of vegetation, reduction in long-term maintenance, and topographic 7 
diversity. (Schor and Gray, 2007) 8 

Landforming and geomorphic reclamation practices are currently included in policy and 9 
guidance documents in at least two states.  New Mexico has implemented guidance that 10 
specifically identifies principles of geomorphic reclamation in approving post-mining terrain that 11 
is reclaimed to AOC.  Specifically, “The MMD [New Mexico Mining and Minerals Division] 12 
considers that a geomorphic approach to backfilling and grading is the best technology currently 13 
available (BTCA) for stabilizing coal mine reclamation.”  (New Mexico Mining and Minerals 14 
Division, “A Method for the Evaluation of Compliance with the Approximate Original Contour 15 
Requirements of CSMC Rule 19.8 NMAC” (January 2010)).  Successful geomorphic 16 
reclamation projects, such as the La Plata Mine in 2006, have been conducted in the state.  In 17 
addition, Virginia’s guidance on restoring AOC includes landform grading as an option for 18 
restoring AOC, as long as Virginia’s excess spoil minimization requirements are met.  19 
(Department of Mines, Minerals, and Energy, Division of Mined Land Reclamation, Guidance 20 
Memorandum 4-02 (2002)). 21 

It is recognized that reclamation using landforming principles may be more costly, particularly in 22 
up-front costs as engineers and other professionals become familiar with the new requirements.  23 
Schor and Gray (2007) estimate that costs could temporarily increase by 10 to 15 percent, but 24 
would be reduced to 1 to 5 percent over time, as familiarity increased and training was initiated.  25 
Grading costs, as noted by Schor and Gray (2007), while dependent on a variety of factors 26 
including the experience of the contractor and cooperation and understanding of the regulating 27 
agency, have typically experienced a cost increase of approximately 0.5 percent per volume of 1 28 
million cubic yards of earth movement. 29 

Special concerns with landforming and geomorphic reclamation have been identified in the 30 
Appalachian Basin by Michael, et al (2010).  First, excess spoil minimization requirements, as 31 
contained within Alternative 3 and currently issued guidance documents in Central Appalachian 32 
states, may run counter to landforming principles.  Fill minimization seeks to minimize stream 33 
impacts, which results in the toes of valley fills begin placed as high as possible within hollows.  34 
However, natural geomorphic processes tend to concentrate colluviums (sediment transported 35 
downslope by gravity) near the bottoms of slopes, meaning that replicating nature should result 36 
in valley fills being built further downstream.  However, landforming principles would not 37 
necessarily necessitate stream burial, since streams affected by the placement of excess spoil 38 
could be restored. 39 
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Michael, et al (2010) also note that while landforming tends to impart greater stability than 1 
uniform, planar slopes that are typical of the fills in Appalachia, the region is characterized by 2 
mountains and hills that are naturally unstable and subject to mass movement.  They emphasize 3 
that ensuring stability of excess spoil fills and backfill will be imperitive to successful 4 
landforming in Appalachia.  However, Alternative 3’s prohibition on end dumping and wing 5 
dumping would eliminate the types of fills that are most prone to instability. 6 

Landforming requirements would also place limitations on the disposal of coal refuse.  Coal 7 
slurry impoundments would not be able to meet the requirements relating to landforming since 8 
they are embankment structures that could not be landformed.  Coarse refuse fills could continue 9 
to be constructed, but would be subject to the landforming requirements. 10 

Alternative 3 would also require digital terrain models of pre-mining landforms in the permit 11 
application.  Digital terrain models allow for the evaluation of landscape stability and evolution 12 
over various periods of time, unlike more traditional slope stability analyses.  Digital terrain 13 
modeling can be used to assess erosion losses, drainage patterns, and long-term stability of 14 
landforms and landform designs over time, thus providing the regulatory authority with a more 15 
detailed perspective of the pre-mining topography and geomorphology.  However, the benefits of 16 
requiring digital terrain models in the permit application would depend on the regulatory 17 
authority’s ability to use this information.  State budgetary, time, and staff constraints could 18 
prohibit the effectiveness of this requirement.3 19 

Possibly more beneficial is the requirement in Alternative 3 to use documentation of topographic 20 
measurements to compare pre-mining and post-mining land configuration in determining AOC.  21 
This requirement would provide a level of enforcement that does not currently exist in the 22 
regulatory framework and would allow for a more accurate and reproducible way to conclude 23 
that AOC has been achieved. 24 

Alternative 3 would also define AOC to include slope, aspect, and elevation, and allow original 25 
elevations to be exceeded when necessary to restore premining topography and/or reduce the 26 
volume of excess spoil.  Although some states already allow premining elevations to be 27 
exceeded when necessary, these requirements would allow operators nationwide more flexibility 28 
in returning land to AOC while minimizing excess spoil, but could place limitations on or 29 
contradict principles of landforming principles, as described above. 30 

The additional requirements placed on AOC variances for mountaintop removal mining and step 31 
slope operations would not affect topography, since they are focused on protection of water 32 
quality.  However, where the more stringent requirements would prohibit AOC variance that 33 
would have been granted under the current regulations, more land would be returned to AOC 34 
under the more environmentally beneficial landforming requirements.  Thus, mountainous land 35 

                                                 
3 See OSM Lexington Field Office, “Evaluation Year 2010 Regional Study Approximate Original Contour and 
Post-Mining Land Use in Kentucky” (December 2010) (Noting that the technologies of aerial and digital mapping 
were currently prohibitive for use in determining AOC in the field since the requirements of highly technical staff, 
timeliness, and costs limit their usefulness). 
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in the Appalachian Basin that would have been reclaimed to flat or gently rolling plateaus could 1 
be reclaimed using landforming and fill minimization practices if they could not meet the more 2 
stringent requirements for obtaining a variance. 3 

4.25.3 Water Resource Areas 4 

4.25.3.1 Water Elements 5 

4.25.3.1.1 Physical Impacts 6 

4.25.3.1.1.1 Water Resource Planning 7 

Under Alternative 3, the national net coal production would increase by 0.6% from the baseline 8 
(Alternative 1).  On a national scale, water availability and usage impacts would likely be 9 
negligible based on this modest increase in coal production and on the fact that coal-related 10 
water withdrawals constitute less than 1% of total withdrawals within each region (USGS, 2005).   11 

Water availability and usage impacts may vary by region, depending on net coal production 12 
changes and specific regulatory elements related to water.  Under Alternative 3, net coal 13 
production increases from the baseline in three regions—the Northern Rocky Mountains and 14 
Great Plains (14.8%), the Illinois Basin (1.3%), and the Colorado Plateau (7.7%)—and decreases 15 
in four regions—the Appalachian Basin (−10.2%), the Gulf region (−86.9%), Western Interior 16 
(−100%), and Northwest (−32.3%).  In regions where coal production increases, coal-related 17 
water withdrawals may increase, adversely affecting water availability.  However, the production 18 
increases from the baseline (Alternative 1) are relatively modest (1.3%–14.8%).  Water usage 19 
and availability impacts may be beneficial in regions where coal production decreases, 20 
particularly in the Western Interior and Gulf regions, with decreases of 100% and 86.9%, 21 
respectively.  This decline in production could result in a decrease of coal mining-related water 22 
withdrawals and usage, allowing water that would have been used for coal production to be used 23 
for other beneficial uses.  However, it is likely that both adverse and beneficial impacts to water 24 
availability and usage under this alternative will be limited and not regionwide, since coal 25 
mining-related water withdrawals constitute less than 1% of total withdrawals within each region 26 
(USGS, 2005).  27 

However, regulatory elements may affect water availability under this alternative. Activities may 28 
be allowed within 100 feet of streams as long as the operator provides mitigation by restoring 29 
ecological form and function.  This alternative may be more protective of water availability than 30 
Alternative 1, since impacts to streams, if allowed, would be mitigated.  Baseline flow 31 
measurements would be required to be collected for 12 months under this alternative, unlike 32 
Alternative 1.  However, this requirement is not as protective as Alternative 2, which requires 24 33 
months of baseline data collection as well as continuous stream monitoring.  Unlike Alternative 34 
1, off-site hydrological damage would be prohibited unless it could be mitigated or repaired.  35 
Monitoring requirements would be more advanced than in Alternative 1.  Lastly, corrective 36 
action thresholds would be established based on baseline and monitoring data. Under this 37 
alternative, trends indicating that the threshold may be met may trigger corrective actions.  In 38 
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summary, Alternative 3’s regulatory elements would generally be more protective of water 1 
availability than those of Alternative 1.  2 

Drinking water quality impacts will vary by region under this alternative based on coal 3 
production changes.  Water quality, as a measure of NPDES and SDWA violations, may 4 
improve in regions where net coal production is reduced from the baseline, since there is less 5 
likelihood of adverse impacts.  Likewise, water quality may be adversely affected in regions 6 
where coal production increases.  It is likely that any significant beneficial or adverse impacts 7 
will be limited to local impacts.  Impacts to drinking water quality would depend on local water 8 
supply resources and quality.  9 

Water quality may be affected by applicable regulatory elements under this alternative.  The 10 
collection of 12 months of water quality baseline data, as well as the use of monitoring data and 11 
the establishment of corrective action thresholds, would ensure that water quality threshold 12 
impacts are avoided.  The regulatory requirements under this alternative are likely more 13 
protective than Alternative 1 (No Action). 14 

4.25.3.1.1.2 Surface Water Hydrology 15 

Under Alternative 3, there is a predicted decrease in surface coal production, with the majority of 16 
percentage loss in the Gulf and Appalachian Basin regions, at 87% and 47%, respectively, 17 
compared to Alternative 1.  Surface mining in the Illinois Basin is predicted to decrease by 18 
approximately 24% compared to Alternative 1.  A 15% increase in underground mining is 19 
expected to replace surface mining production losses, thereby increasing overall coal production 20 
by 0.5% above Alternative 1 estimates.  Compared to Alternative 2, Alternative 3 may have 21 
more of a hydrologic impact due to the lesser overall reduction in both surface and underground 22 
mining. 23 

Hydrologic Impacts 24 

An increase in surface mining for the Northern Rocky Mountains and Great Plains in response to 25 
a nearly 50% decrease in surface mining in the Appalachian Basin may reduce hydrologic 26 
impacts through a reduction of disturbed acres from 140 acres per MMtons to only 15 acres per 27 
MMtons for a total reduction in surface-mined acreage of approximately 9,300 acres year.  28 
Likewise, to a lesser extent, a shift in surface mining in the Gulf Coast to the Northern Rocky 29 
Mountains and Great Plains may decrease hydrologic impacts associated with 70 acres per 30 
MMtons compared to 15 acres per MMtons for a total reduction in surface-mined acreage of 31 
approximately 2,200 acres per year.  Hence, disregarding the minor surface mining changes in 32 
the Colorado Plateau, the total reduction, with expected associated hydrologic reductions, for 33 
Alternative 3, is 11,500 acres per year, compared with Alternative 1. 34 

An overall increase of 15% in underground mining in Alternative 3, compared with Alternative 35 
1, in all regions capable of underground mining, may decrease surface hydrologic impacts.  The 36 
major decreases in surface hydrologic impacts would be realized in the Appalachian Basin and 37 
the Gulf Region.  In the Gulf Region, mining would essentially be nonexistent.  In the 38 
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Appalachian Basin, hydrologic impacts may be reduced overall, but certainly there would be a 1 
shift from surface hydrologic impacts to those associated with underground mining, such as 2 
reduced surface effects associated with underground mining and mine seeps.  In the Illinois 3 
Basin, there would be a nearly proportional shift in coal production from surface mining to 4 
underground mining, thereby decreasing direct hydrologic surface effects and increasing the 5 
potential for groundwater-surface water interactions. 6 

Stream Length Impacts 7 

Similar to hydrologic surface impacts, there may be a decrease in stream lengths affected in 8 
Alternative 3, compared to Alternative 1. The major shifts would be a decrease in stream lengths 9 
affected in the Appalachian Basin, from approximately 28 miles per year to 15 miles per year.  A 10 
corresponding increase in potential stream impacts in the Northern Rocky Mountains and Great 11 
Plains of only 2.4 miles per year is expected based on an increase in surface mining coal 12 
production.  For the Gulf Region, annual stream loss is expected to decrease by approximately 5 13 
miles per year under Alternative 2 compared with  Alternative 1. 14 

4.25.3.1.1.3 Groundwater Hydrology 15 

Table 4.3.3-6 presents the predicted stream impacts calculated by the production shift 16 
mathematical model described in further detail under Coal Resources and Mining consequences.  17 
Values for percentage of public supply from groundwater and percentage of domestic self-18 
supplied groundwater were calculated from population data extracted from 2005 U.S. Geological 19 
Survey water-use data, http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 20 

21 
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Table 4.25.3-1 Anticipated Regional Stream Impacts for Alternative 3 1 

  Region 
Stream 
(mi/yr) 
Impacts 

% 
Change 
from Alt 

1 

% Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

3
 

Appalachian 
Basin 

52.52 −25.91 13.24 16.53 

Colorado Plateau 8.12 1.82 13.54 18.51 

Gulf Coast 0.79 −86.94 6.45 30.94 

Illinois Basin 12.62 −12.62 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

12.16 14.79 20.69 6.89 

Northwest 0.03 −84.07 0.00 18.21 

Other Western 
Interior 

0 −100.00 1.22 6.85 

 2 

Under Alternative 3, coal production would decrease compared with the No Action Alternative 3 
and the area disturbed and stream lengths affected would be expected to decrease by 4 
approximately 26%.  Similar to the groundwater hydrology discussion under Alternative 2, 5 
groundwater quality improvements would be expected when compared with the No Action 6 
Alternative, although not as much as under Alternative 2.  Likewise, water recharge rates would 7 
decrease under this alternative compared with the No Action Alternative, but not as much as 8 
under Alternative 2. 9 

Under this alternative, acres of land disturbed and stream length impacts in the Colorado Plateau 10 
Region would be relatively the same as under the No Action Alternative.  Therefore, no 11 
appreciable impact changes in the Colorado Plateau would be anticipated when compared with 12 
the No Action Alternative. 13 

Similar to the groundwater hydrology discussion under Alternative 2 for the Gulf Coast region, 14 
acres disturbed and stream lengths affected would be significantly less than under the No Action 15 
Alternative; however, groundwater improvements would not be expected to improve 16 
significantly. 17 

Groundwater quality in the Illinois Basin would not be anticipated to improve significantly under 18 
this alternative, since most of the groundwater in the area is already degraded.  Groundwater 19 
quantity could be slightly decreased when compared with the No Action Alternative due to the 20 
projected 13% decrease in mining and thus fewer permeable spoil sites available for infiltration. 21 
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Coal production in the Northern Rocky Mountains and Great Plains region for Alternative 3 is 1 
predicted to increase compared with the No Action Alternative, and acres disturbed and stream 2 
lengths affected would increase by approximately 15%.  This predicted increase would result in 3 
increased impacts to groundwater; however, similar to the discussion under Alternative 2, these 4 
impacts could be considered temporary. 5 

Under Alternative 3, coal production in the Northwest region is anticipated to be reduced by 6 
approximately 84%.  Thus groundwater impacts under this alternative would be less than for the 7 
No Action Alternative; however, they are already relatively insignificant. 8 

Under this alternative, coal production in the Other Western Interior is anticipated to be reduced 9 
to zero.  Thus groundwater impacts under this alternative would be less than for the No Action 10 
Alternative; however, they are already relatively insignificant. 11 

4.25.3.1.2 Chemical Impacts 12 

4.25.3.1.2.1 Surface Water Quality 13 

This section describes potential impacts to surface water quality under Alternative 3 from the 14 
water elements included in the DEIS analysis (1) Stream Definition, (2) activities In or Near 15 
Streams, (3) Definition OF Material Damage to the Hydrologic Balance, (4) Mining Through 16 
Streams, and (5) Corrective Action Thresholds).  For Alternative 3, potential water quality 17 
impacts will be evaluated based on the predicted percentage change in coal production compared 18 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 3, surface coal production is predicted 19 
to be reduced in all regions by 4% to 100%, except in the Northern Rocky Mountains and Great 20 
Plains region, where a 15% increase in surface coal production is predicted.  As a result, coal 21 
mining activities in or near streams and mining through streams would be expected to be reduced 22 
under Alternative 3.  Hence, under this alternative, some level of improvement in surface water 23 
quality near mine sites would be expected in all regions except the Northern Rocky Mountains 24 
and Great Plains region, where a decrease in surface water quality would be expected. 25 

4.25.3.1.2.2 Groundwater Quality 26 

Groundwater quality impacts under Alternative 3 are likely to vary among regions.  An increase 27 
in impacts compared with Alternative 1 (No Action) may occur in four regions—Northern 28 
Rocky Mountains and Great Plains, Appalachian Basin, Illinois Basin, and Colorado Plateau—29 
because underground coal production is predicted to increase by 15% in these regions to 30 
compensate for reduced surface coal production.   Impacts in the remaining regions would likely 31 
be reduced or remain the same compared with Alternative 1 because underground coal 32 
production is predicted to be unchanged (Gulf Coast and Northwest regions) or decrease (Other 33 
Western Interior region). 34 
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4.25.3.2 Land Elements 1 

4.25.3.2.1 Physical Impacts 2 

4.25.3.2.1.1 Surface Water Hydrology 3 

With a major decrease in surface coal mining production in the Appalachian Basin, there may be 4 
a substantial decrease in hydrologic impacts associated with valley fills in that nearly half the 5 
number of fills are expected to be constructed under Alternative 3 compared with Alternative 1.  6 
Runoff volume and peak flow associated with traditionally constructed fills are expected to be 7 
proportionally reduced.  Likewise, the increased water flow during the summer and fall would be 8 
reduced, with the elimination of a portion of these traditionally built fills.  With the provision for 9 
elimination of end dumping and wing dumping, there would be an expectation for 10 
implementation of new fill construction techniques that incorporate identification and isolation 11 
of both acid-producing and high conductivity-producing spoils, as well as compaction of the 12 
crown such that a low permeability layer is achieved.  If new fill designs would be incorporated 13 
in the Appalachian Basin, then the hydrologic impacts associated with traditionally constructed 14 
fills would be a moot point once the fill was completed.  The provision for postmining elevation 15 
increases to restore topographic landforms would lessen the footprint of fills and thereby 16 
somewhat reducing hydrologic impacts.  Since fills are not used in the Northern Rocky 17 
Mountains and Great Plains, there would be no corresponding increase in surface water 18 
hydrologic impacts in that region. 19 

4.25.3.2.1.2 Fluvial Processes 20 

Under Alternative 3, changes in fluvial processes are expected to be closely associated with 21 
changes in hydrology, erosion, and stream lengths.  Decreases in surface coal mining in the 22 
Appalachian Basin will decrease fluvial impacts, particularly those associated with valley fills.  23 
Reductions in impacts are expected to be achieved through new fill design techniques that will 24 
lessen the length of stream impacts as well as reduce hydrologic impacts.  For regions that do not 25 
use valley fills, such as the Northern Rocky Mountains and Great Plains, increases in fluvial 26 
process impacts are not expected. 27 

Stream Morphology Change 28 

Under Alternative 3, changes in stream morphology are expected to be closely related to 29 
hydrology and sedimentology.  Reduced impacts to hydrology and sediment inputs from the 30 
watershed, as well as reductions in streamside or riparian vegetation, will minimize impacts to 31 
stream morphology.  Increased runoff and sediment loads can result in stream instability as 32 
morphological parameters such as width, depth, and slope adjust to the new water and sediment 33 
input levels.  Maintaining streamside vegetation, particularly deep-rooted vegetation such as 34 
trees, will aid in stream bank stabilization and may allow streams to better handle changes in 35 
their watershed, meaning that lesser morphological changes such as enlargement would be 36 
expected. 37 
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Erosion and Sediment Control 1 

With the transition from surface mining in the Appalachian Basin and Gulf Region to either 2 
surface mining in the Northern Rocky Mountains and Great Plains or underground mining, there 3 
is an expected decrease in the quantity of spoil eroded and thus the need for sediment control.  4 
Likewise, with provisions that eliminate end and wing dumping and associated long steep slope 5 
lengths, there should be a reduction in the quantity of material eroded compared to trucking and 6 
placement of spoil.  The steep slope AOC provision that requires a lesser impact to aquatic 7 
ecology is expected to further reduce erosion rates or perhaps develop enhanced sediment control 8 
techniques, especially those associated with sediment ponds. 9 

4.25.3.2.2 Chemical Impacts 10 

4.25.3.2.2.1 Surface Water Quality 11 

This section describes potential impacts to surface water quality under Alternative 3 from the 12 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 13 
Exceptions).  For Alternative 3, surface water quality impacts from changes in the land elements 14 
will be evaluated based on the predicted percentage change in coal production compared with 15 
Alternative 1 (see Table 4.2.3-5).  Surface coal production under Alternative 3 is predicted to be 16 
less than under Alternative 1 in all regions except in the Northern Rocky Mountains and Great 17 
Plains.  As a result, land surface reconfiguration and/or creation of fills in or near streams would 18 
be expected to be lower under Alternative 3 in all regions except the Northern Rocky Mountains 19 
and Great Plains.  Hence, under Alternative 3, improvements in surface water quality near mine 20 
sites would be expected in all coal mining regions except the Northern Rocky Mountains and 21 
Great Plains. 22 

4.25.3.2.2.2 Groundwater Quality 23 

Groundwater quality impacts under Alternative 3 from the land elements included in the DEIS 24 
analysis are likely to vary among regions.  An increase in impacts compared with Alternative 1 25 
(No Action) may occur in four regions—Northern Rocky Mountains and Great Plains, 26 
Appalachian Basin, Illinois Basin, and Colorado Plateau—because underground coal production 27 
is predicted to increase by 15% in these regions to compensate for reduced surface coal 28 
production.  Impacts in the remaining regions would likely be reduced or remain the same 29 
compared with Alternative 1 because underground coal production is predicted to be unchanged 30 
(Gulf and Northwest regions) or decrease (Other Western Interior region). 31 

4.25.3.3 Other Elements 32 

4.25.3.3.1 Physical Impacts 33 

4.25.3.3.1.1 Surface Water Hydrology 34 

With the Alternative 3 provisions that require revegetation with native species, reforestation of 35 
excess spoil fills, and salvage of organic material, there would be an expectation that the reduced 36 
surface mining acreage in the Appalachian Basin would generate a much lesser hydrologic 37 
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impact.  Certainly use of the Forest Reclamation Approach is conducive to reduced runoff 1 
volume, a lower peak flow, and a hydrologic balance that is more reflective of pre-mining 2 
hydrology for the Appalachian Basin than traditional compaction and revegetation using grasses 3 
and legumes.  Use of native species in other mining regions has also shown that hydrologic 4 
impacts are reduced with respect to surface runoff and peak flow reduction.  Thus, shifts of 5 
surface mining from the Appalachian Basin to the Northern Rocky Mountains and Great Plains 6 
with the requirement to incorporate native species may further reduce hydrologic impacts. 7 

4.25.3.3.1.2 Fluvial Processes 8 

Stream Morphology Change 9 

Mined lands are typically characterized by low levels of organic carbon such as woody debris, 10 
which is an important ecological component of streams.  By salvaging organic material during 11 
the clearing and grubbing phase for later use in the reclamation phase, organic carbon can be 12 
quickly input into the system.  This woody debris is ideal for use in stream mitigation practices.  13 
Reforestation using the FRA is also a critical component, as this practice enhances long-term 14 
stream sustainability through form and function components.  Deep-rooted vegetation, such as 15 
trees, will enhance stream bank stability.  Plus establishment of a forest will provide a 16 
sustainable supply of woody debris and provide other important functions such as nutrient 17 
cycling and temperature modification.   18 

Erosion and Sediment Control 19 

Incorporation of Alternative 3 provisions regarding use of native vegetation, reforestation of fills, 20 
and salvaging of organic materials is expected to significantly reduce erosion during active 21 
mining and especially postmining compared to Alternative 1.  This will be especially true as 22 
greater amounts of salvaged organic material are used in reclamation to reduce erosion in the 23 
short term and in soil development in the long term.  Use of native species, with corresponding 24 
micro-landforming methods, is expected to further reduce erosion in all regions that use surface 25 
mining operations.    26 

4.25.3.3.2 Chemical Impacts 27 

4.25.3.3.2.1 Surface Water Quality 28 

This section describes potential impacts to surface water quality under Alternative 3 from the 29 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 30 
Wildlife Enhancement, Baseline Data Collection and Analysis, and monitoring During Mining 31 
AND Reclamation).  For Alternative 3, surface water quality impacts from changes in the other 32 
elements will be evaluated based on the predicted percentage change in coal production 33 
compared with Alternative 1 (see Table 4.2.3-5).  Surface coal production under Alternative 3 is 34 
predicted to be lower compared with Alternative 1 in all regions except the Northern Rocky 35 
Mountains and Great Plains.   However, changes to the other elements considered in this section 36 
are expected to have little or no effect on surface water quality (see Section 4.1.3.3.2.1 for 37 
rationale).  Under Alternative 3, surface water quality is expected to generally improve in all 38 
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coal-producing regions except the Northern Rocky Mountains and Great Plains, but the 1 
improvement is expected to result from changes in water elements (see Section 4.3.3.1.2) and 2 
land elements (see Section 4.3.3.2.2), not the other elements. 3 

4.25.3.3.2.2 Groundwater Quality 4 

Groundwater quality impacts under Alternative 3 are likely to vary among regions, as noted 5 
above.  However, these changes are the result of changes in water elements (see Section 6 
4.3.3.1.2) and land elements (see Section 4.3.3.2.2), not the other elements. 7 

4.25.4 Biological Resources 8 

4.25.4.1 Water Elements 9 

For this analysis, the following assumptions were made to describe the mining practices that are 10 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 3: 11 

• Mining and mining activities could occur in all stream types. 12 

• Excess spoils could be placed in all stream types. 13 

• Ephemeral streams would not be protected. 14 

• Approximately 86 additional miles of perennial and/or intermittent streams 15 
would be affected each year by coal mining operations (Table 4.3.4-1). 16 

• The miles of ephemeral streams that could be affected by coal mining 17 
practices under Alternative 3 are unknown. 18 

Therefore, it is expected that adverse impacts on aquatic communities associated with new coal 19 
mining activities would occur in approximately 23% fewer miles of streams under Alternative 3 20 
than under the No Action Alternative.  The types of adverse impacts expected under this 21 
alternative would be similar to those described above for Alternative 1 at some new mining sites, 22 
because mining in, near, and through streams would still be allowed under certain circumstances.  23 
The reasonable foreseeable development scenario for coal production in the United States under 24 
Alternative 3 is for a decrease in surface mining in the Colorado Plateau, Northwest region, Gulf 25 
Coast, Appalachian Basin, and Illinois Basin, and an increase in surface mining in the Northern 26 
Rocky Mountains and Great Plains region. 27 

Therefore, stream impacts related to new mine development would be expected to change in 28 
proportion to areas of new mining development and to decrease proportionally (compared to the 29 
No Action Alternative) in the coal regions where new mining development will decline.  In 30 
addition, an increase in production from underground mining methods in the Colorado Plateau, 31 
Appalachian Basin, and Illinois Basin would be expected.  Coal mining would be expected to 32 
phase out in the Other Western Interior region, so there would be no new impacts on aquatic 33 
resources.  Under this alternative, the coal-producing region that would be expected to have the 34 
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greatest amount of negative impacts to stream resources would be the Appalachian Basin (Table 1 
4.3.4-1) 2 

Table 4.25.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 3 
of Ephemeral Streams) for Each Coal Region under Alternative 3 and the No Action 4 

Alternative 5 

Region 

No Action Alternative Alternative 3 

Affected 
Acreage (yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 24,538 52.5  

Colorado Plateau 4,219 8.0 4,296 8.1  

Gulf Coast 3,120 6.0 407 0.8  

Illinois Basin 7,590 14.4 6,634 12.6  

Northern Rocky Mountains 
and Great Plains 

5,863 10.6 6,730 12.2  

Northwest 163 0.2 26 0.0  

Other Western Interior 411 0.9 0 —    

Total 54,488 111 42,632 86  

 6 

Under this alternative, the water quality protection goals for sites where mine-throughs are 7 
allowed would be more stringent than under the No Action Alternative.  Therefore, it is likely 8 
that problems will be identified earlier and corrective actions taken to reduce downstream 9 
impacts related to AMD and stormwater quality problems.  The enhanced definition of “material 10 
damage” should provide increased protection to biological resources both on-site and off-site. 11 

The impacts to wetlands under Alternative 3 would be similar to under Alternative 2.  The 12 
difference between Alternatives 2 and 3 is that changes to the hydrologic balance would be 13 
accepted if the changes are mitigated.  The changes to the hydrology around the mine site would 14 
have the potential to affect wetlands in a local area; however, these impacts would have to be 15 
mitigated.  As a result of the mitigation, wetlands acreage and functions would not be decreased 16 
within the watershed of the mine site. 17 

AOC requirements under this alternative would restore the topography as closely as possible to 18 
the original contours.  As a result, isolated wetlands located in small depressional areas would be 19 
restored in their original location postmining.  The hydrology of these wetlands is mainly driven 20 
by overland flow; therefore, if the topography is restored wetland development, would follow 21 
over time. 22 

Deleted: 4.3.4-1
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Fish and wildlife habitat enhancement would also be required under this alternative.  The 1 
enhancement project would not be required to be performed within the same watershed.   The 2 
overall benefit of wetland functions would be most beneficial within watersheds with affected 3 
wetlands.  Due to the fish and wildlife enhancement projects not being required within the same 4 
watershed under this alternative, the potential exists for watersheds with mine sites to experience 5 
a negative effect on wetlands and wetland functions and for other watersheds to experience a 6 
positive effect on wetlands and wetland functions. 7 

In summary, under Alternative 3, future coal mining practices would be expected to result in 8 
adverse impacts to aquatic resources at some sites.  These adverse impacts would be expected to 9 
include impairment of macroinvertebrate and fish communities both on-site and off-site, 10 
degraded water quality, permanent loss of ephemeral streams, and permanent loss of perennial 11 
and intermittent stream habitats through burial, and the majority of the adverse impacts would be 12 
expected to occur in the Appalachian Basin (Table 4.3.4-1). 13 

4.25.4.2 Land Elements 14 

For this analysis, the following assumptions were made to describe the mining practices that are 15 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 3: 16 

• The approximate original contour does not necessarily have to be 17 
reestablished at all mining sites. 18 

• Approximately 43,000 new acres of currently undeveloped land are expected 19 
to be developed for new coal mining operations each year under this 20 
alternative (Table 4.3.4-1). 21 

Essentially, there would be a 22% reduction in the amount of land that would be affected by 22 
development of new mines each year under this alternative compared to the No Action 23 
Alternative.  It is expected that the differences in mining practices that may affect upland 24 
resources under this alternative compared to the No Action Alternative would be minor, because 25 
under this alternative the rule would continue to allow AOC exceptions. 26 

In summary, under Alternative 3, future coal mining practices may result in major adverse 27 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 28 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 29 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 30 
permanent loss of terrestrial habitat.  These adverse impacts would be expected to occur with all 31 
mining methods and in all coal regions, with the greatest impacts expected in the Appalachian 32 
Basin.  The Other Western Interior region is an exception, because it is anticipated that no new 33 
mining activities would be pursued in the region under Alternative 3. 34 
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4.25.4.3 Other Elements 1 

For this analysis, the following assumptions were made to describe the practices that are most 2 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 3 
SMCRA for Alternative 3: 4 

• Topsoil must be reused on site. 5 

• Cleared forest must be restored to forest. 6 

• Native species must be used in revegetation activities. 7 

• Habitat enhancement projects do not necessarily have to occur within the 8 
same watershed. 9 

These provisions are likely to ensure greater success of site reclamation programs that will result 10 
in fewer long-term adverse impacts to terrestrial communities under Alternative 3 compared to 11 
Alternative 1. 12 

Revegetation programs associated with the site abandonment process are intended to reduce the 13 
adverse impacts to on-site and off-site biological resources from cleared, unvegetated areas.  14 
Revegetation with native species would encourage reestablishment of native communities. 15 

OSM and the other regulatory agencies that oversee mine permitting programs have developed 16 
guidelines for improving reforestation success in the Appalachian coal region ARRI, and lessons 17 
learned in Appalachia could be applied in other coal regions as part of the reclamation process 18 
for new mines.  Under Alternative 3, it is expected that there will be a net increase in 19 
reforestation rates in the affected coal regions compared to the No Action Alternative.  Under 20 
this alternative, creation of additional non-native cool-season-dominated grasslands as the cover 21 
type for postmining land uses would decrease.  As a result, forest species, including many area 22 
sensitive forest interior passerines, would benefit from the increase in reforestation and a 23 
reduction in the regional surface mine footprint.  However, grassland species that have been 24 
reported to use the non-native grasslands created on mine sites would have decreased benefit 25 
from these land-cover conversions (e.g., Henslow’s sparrows, elk, and some game birds). 26 

In summary, under Alternative 3, mine reclamations are expected to mitigate more of the impacts 27 
associated with development of new coal mines compared to Alternative 1.  The rule change 28 
would require use of native species and emphasize reforestation, requirements that should 29 
ultimately result in restoration of ecological functions at the sites. 30 

4.25.5 Land Use; Visual Resources; Recreation 31 

Alternative 3 would result in changes to the requirements for obtaining a permit and for mining 32 
operations under SMCRA.  Most of these changes are more restrictive than Alternative 1 but not 33 
as restrictive as Alternative 2.  Alternative 3 is predicted to result in a reduction of surface 34 
mining in the Appalachian Basin, Illinois Basin, Colorado Plateau, Gulf Coast, and Northwest 35 
regions.  The reduced production in these regions would be replaced with increased surface 36 
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mining in the Northern Rocky Mountains and Great Plains region and with increased 1 
underground mining in the Northern Rocky Mountains and Great Plains, Appalachian Basin, 2 
Illinois Basin, and Colorado Plateau regions.  Specific values for these anticipated increases and 3 
decreases are listed in Table 4.3.5-1 below.   4 

Table 4.25.5-1 Anticipated Land and Stream Impacts for Alternative 3 5 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 24,538 52.52 −25.91 

Colorado Plateau 4,296 8.12 1.88 

Gulf Coast 407 0.79 −86.86 

Illinois Basin 6,634 12.62 −12.60 

Northern Rocky Mountains and 
Great Plains 

6,370 12.16 14.83 

Northwest 26 0.03 −81.25 

Other Western Interior 0 0 −100.00 

 6 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 7 
that would directly affect visual resources. 8 

4.25.5.1 Water Elements 9 

Similar to Alternative 1 (No Action), Alternative 3 considerations of water elements are 10 
anticipated to have relatively little impact on recreation within any of the coal resource regions.  11 
Those regions with reduced surface mining might be expected to have improvements in water 12 
quality, thus improving fishing conditions in those streams that are not already degraded.  Those 13 
regions with increased surface mining might be expected to have slightly worse water quality 14 
and associated worse fishing conditions.  However, most of the areas with decreased surface 15 
mining (Appalachian Basin, Illinois Basin, and Colorado Plateau) are anticipated to have 16 
increased levels of underground mining, which will require slurry ponds and could offset any 17 
water quality improvement gains from reduced surface mining.  Water quality would be expected 18 
to be negatively affected in these regions by drainage from increased underground mining.  19 
However, any water quality degradation from surface or underground mining would be expected 20 
to be minimal because of the requirements to meet Clean Water Act standards and the 21 
implementation of corrective action thresholds. 22 

More restrictive definitions of streams and material damage, as well as limitations on activities 23 
near streams or on mining through streams, would reduce the potential for visual impacts in an 24 
area because it would reduce and limit the surface impacts along streams from mining activities 25 
in all regions.  Changes to streams would be reduced but not prohibited.  Where mining activities 26 
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through or near streams are allowed, the definition of material damage to the hydrologic balance 1 
outside the permit area states that impacts would not be allowed to cause damage unless these 2 
impacts can be mitigated or repaired prior to bond release.  These restrictions would prevent 3 
permanent impacts to the visual quality of streams, although temporary impacts may occur. 4 
Changes to corrective action thresholds do not provide specific limitations that affect the visual 5 
quality of an area.  6 

4.25.5.2 Land Elements 7 

Landforming and AOC requirements would be strengthened compared to the No Action 8 
Alternative, thus possibly resulting in less land area being devoted to PMLU designations that 9 
are not likely to be implemented.  This change in PMLU designation might be expected to have a 10 
positive impact on dispersed recreational activities, but alternatively would likely decrease the 11 
use of reclaimed mine lands being dedicated for active recreational uses (athletic fields, golf 12 
courses, etc.). 13 

Current requirements for surface fill configurations and AOC exceptions allow changes to the 14 
preexisting physical conditions, and therefore potentially affect visual quality.  Stricter 15 
requirements on the minimization of excess fill placement in all streams and the use of 16 
landforming would likely reduce the potential for visual resource impacts in all regions.  17 

The expansion of documentation requirements, including digital terrain modeling of pre-mining 18 
landforms and final elevations and configurations for AOC exceptions, would provide additional 19 
documentation and review for the assessment of visual impacts.  This documentation would be 20 
most useful in the Appalachian, Gulf Coast, and Illinois Regions, where visual impact 21 
assessment is usually not well documented.  In the Colorado Plateau and Northern Rocky 22 
Mountains and Great Plains regions, where most of the land within the coal fields is managed by 23 
the BLM, increased permitting and reporting requirements under Alternative 3 would also 24 
provide additional documentation for visual assessment, which would augment existing visual 25 
resource assessment that is often well documented and included in environmental assessments.  26 
The existing practices and documentation for review and assessment of visual impacts would 27 
continue.  28 

Adoption of this alternative may result in additional surface disturbance within federally owned 29 
lands in the Northern Rocky Mountains and Great Plains, making those lands temporarily 30 
unavailable for public use throughout the life of the mining operation.  Additionally, with the 31 
reduction of surface mining in the other regions, impacts could be similar to those outlined under 32 
Alternative 2, where preservation of the existing environment may lead to additional recreation 33 
and possible tourism opportunities.  Land use may experience a proportionate shift 34 
commensurate with the shift of regional coal production and corresponding mining methods.  35 
Regions experiencing a decrease in surface mining activities under this alternative may 36 
experience decreased opportunities for development of postmining land for fish and wildlife 37 
habitats, recreational facilities, cropland, and industrial and residential development.  Increased 38 
underground mining production in these regions may have a negligible effect on land use due to 39 
substantially decreased areas of disturbance.      40 
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Alternative 3 requires all excess spoil fills to be reforested and also requires a plan to minimize 1 
forest fragmentation.  Additionally, the forested nature of the area during the 5 years preceding 2 
mining would need to be documented by the applicant, and the operator would be required to 3 
reforest those areas to meet reclamation requirements.  Minimizing forest fragmentation may 4 
help prevent the loss of wildlife habitat.  Establishment of forest on excess spoil fills may 5 
prevent erosion, and also assist in reestablishing wildlife habitat after mining is completed.  6 
Ensuring that areas that were previously forested are replenished with a native community may 7 
also lead to future timber harvesting opportunities for the landowner.  However, requiring such 8 
reforestation may also prevent certain postmining land uses, such as cropland and industrial, and 9 
may be against the wishes of the landowner. 10 

4.25.5.3 Other Elements 11 

Revegetation using native species, reforestation of excess spoil fills, and minimization of forest 12 
fragmentation would all be requirements of this alternative.  Combined with increased fish and 13 
wildlife enhancement requirements, this alternative might lead to slight improvements in 14 
dispersed recreational activities while decreasing the opportunity for active recreational uses.  15 
However, game species, other charismatic megafauna, grassland birds, and shrubland habitat 16 
species that lend themselves well to wildlife viewing tend to thrive in landscapes characterized 17 
by forests fragmented with grasslands, forming a mosaic of habitat types.  Therefore, this 18 
alternative might reduce opportunities to restore and create habitat for those species.  19 
Concurrently, forest interior birds that are popular with many bird watchers would benefit from 20 
this alternative.  Whether this alternative is desirable or not should be based on the desire of the 21 
constituency using the land. 22 

When predicting impacts to recreation, consideration must be given to the unintended 23 
consequences of this alternative.  It is reasonable to predict that corporate landowners might 24 
liquidate their ownership in the surface rights of these lands if surface mining is curtailed 25 
significantly.  Over time, reductions in surface mining are likely to result in an increase in 26 
ownership fragmentation, which will subsequently lead to less public access and fewer 27 
recreational opportunities.  If corporate landowners cannot reap a financial benefit from owning 28 
the surface, they are highly unlikely to continue ownership just for the sake of offering public 29 
recreation opportunities. 30 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 31 
and reclamations, and fish and wildlife protection and enhancement do not consider or affect 32 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 33 
revegetation and topsoil management in accordance with pre-mining land use or an approved 34 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 35 
areas are not restored to a forested state.  The requirements under Alternative 3 call for native 36 
tree and plant species to reestablish the native forest ecosystem, including requirements to 37 
minimize forest fragmentation if the area was forested before mining or was forested within the 38 
five years prior to mining. These requirements would restore the visual quality of the site after 39 
project completion in all regions.   40 
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4.25.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 1 

This analysis of potential socioeconomic effects is based on the estimated coal production value 2 
shifts in each region associated with each alternative for both underground coal mining and 3 
surface coal mining.  Production values were used in association with current employment 4 
numbers and productivity per employee as reported by the EIA for 2008 and 2009 to estimate the 5 
predicted changes associated with the alternatives for implementing the proposed action.  All 6 
employment changes are based on the direct mine employment as defined by EIA as, all 7 
employees engaged in production, preparation, processing, development, maintenance, repair 8 
shop, or yard work at mining operations, including office workers.   9 

Coal production was used as the direct indicator of potential socioeconomic effects based on 10 
potential changes in direct mine employment.  These employment changes were then used to 11 
estimate regional personal earnings, changes to unemployment from the effect of changes in the 12 
direct mine employment levels, and tax and royalty information.  It was assumed that there was 13 
no outward migration of the population associated with the loss of employment positions in any 14 
region, thereby providing a worst-case scenario associated with the direct mine employment 15 
changes.  Those changes were then expanded to include an estimated number of dependents 16 
associated with each lost direct mine position to indicate potential effects to the number of 17 
persons falling below the poverty threshold.   18 

Indirect and induced changes to overall employment were only estimated based on the estimated 19 
state multipliers; however, since an accurate coal mining related multiplier was not calculated for 20 
each region, these values were not combined with the direct employment effects, due to potential 21 
over or underestimating of those effects.  A determination of substantial changes to any of the 22 
socioeconomic indicators was based on the direct coal mine employment effects with a 23 
characterization of the potential rough order of magnitude changes associated with indirect and 24 
induced changes.   25 

Selecting Alternative 3 would result in some adverse socioeconomic effects in local areas in 26 
certain coal-producing regions.  It is estimated that adverse effects associated with Alternative 3 27 
would be less in comparison with Alternatives 2 and 5 and greater in comparison with 28 
Alternative 4.  These conditions would be directly related to loss of employment in certain 29 
regions, which would affect personal earnings, state income taxes, and other local taxes, which 30 
have not been calculated here because of a lack of consistent data across the region.  In addition, 31 
there would be a loss of tax revenue associated with severance taxes and corporate business taxes 32 
through a decline in production in certain regions.  Overall, Alternative 3 has an expected 33 
production increase of 0.5% over Alternative 1, the No Action Alternative; however, production 34 
changes vary by region, with the Northern Rocky Mountains and Great Plains, Illinois Basin, and 35 
Colorado Plateau increasing production and the other regions losing production.  The Other 36 
Interior West region, due to the loss of surface mining, would no longer have a viable coal 37 
industry, resulting in a loss of 385 employment positions, as estimated under Alternative 1. 38 

4.25.6.1 Economics 39 
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4.25.6.1.1 Employment and Unemployment 1 

4.25.6.1.1.1 Employment Changes in Coal Mining 2 

Implementation of Alternative 3 would result in an estimated net loss in total coal mining 3 
employment of over 6,900 employment positions.  Table 4.3.6-1 lists the estimated number of 4 
employment positions by production type and the percentage change in employment when 5 
compared to Alternative 1, the No Action Alternative.  All coal-producing regions show a 6 
decline in employment positions in the surface coal mining industry, except the Northern Rocky 7 
Mountains and Great Plains region, which has an expected gain of 15% across all coal mining 8 
employment.  The Illinois Basin and the Colorado Plateau are estimated to gain enough new 9 
positions through expansion of underground coal mining to offset the loss of positions in surface 10 
coal mining.  The Other Western Interior and the Northwest regions, because a viable 11 
underground coal mining industry is not expected, and the Gulf Region, which is not expected to 12 
experience an increase in underground coal mining, would experience substantial losses in 13 
employment in the coal mining industry from Alternative 3. 14 

Table 4.25.6-1. Alternative 3 Direct Coal Mine
1
 Employment Positions Estimated by 15 

Production Type and Region 16 

1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, or yard work at mining 17 
operations, including office workers, per EIA 2010 Annual Coal definition of coal mine employment.   18 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the estimated production under 19 
this alternative, as previously described.   20 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 21 

22 

Coal-Producing Region 

Estimated Number of Direct 
Coal Mine2 Employment 

Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 44,394 11,661 56,054 15.0 -48.8 -8.7 

Colorado Plateau 5,540 1,978 7,518 15.0 -3.7 9.4 

Gulf Coast 2,850 1,202 4,052 0.0 -76.0 -48.4 

Illinois Basin 8,676 2,119 10,795 15.0 -24.1 4.4 

Northern Rocky Mountains 
and Great Plains 

389 11,016 11,405 15.0 15.0 15.0 

Northwest 0 64 64 0.0 -32.3 -32.3 

Other Western Interior 0 0 0 -100.0 -100.0 -100.0 
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 1 
4.25.6.1.1.2 Estimated Employment Changes in Remainder of Economy 2 

Under Alternative 3, in combination with the loss of approximately 6,900 direct employment 3 
positions and additional 12,000 positions in indirect and induced capacity could also be lost; 4 
however, that effect is just an estimate based on a average across all states within the region.  As 5 
indicated in Table 4.3.6-2, regions that are more dependent on employment from coal mining are 6 
the most substantially affected by this alternative.  The Gulf Coast region could be anticipated, as 7 
a worst-case scenario, approximately 8.2 percent of employed; the Northwest would follow with 8 
an estimated loss of 3.0 percent of employed.  The coal producing regions analyzed throughout 9 
this section are comprised of the counties that contain coal-mining activities and not the 10 
statewide effects, which could mask certain local implications of the alternative.   11 

Table 4.25.6-2 Alternative 3 Estimated Employment Changes Both Indirect & Induced and 12 
Direct Coal Mine Estimated Employment 13 

Coal-Producing Regions 

Indirect & Induced Effects 
Direct Coal Mine 

Employment 

Employment 

Net Change 
to Total 
Employed 

Employment 
Change 

Net Change 
to Total 
Employed 

Appalachian Basin -7,453 -0.19% -5,326 -0.13% 

Colorado Plateau 1,051 0.51% 645 0.31% 

Illinois Basin 641 0.11% 456 0.08% 

Gulf Coast -7,463 -5.40% -3,800 -2.75% 

Northern Rocky Mountain / Great 
Plains 1,839 0.54% 1,485 0.43% 

Northwest -37 -1.62% -31 -1.34% 

Other Western Interior -759 -0.50% -385 -0.25% 
Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 14 

4.25.6.1.1.3 Estimated Effects to the Number and Percentage of Unemployed 15 

Table 4.3.6-2 lists the estimated Alternative 3 impacts on the unemployment rate in each region.  16 
In the Northern Rocky Mountains and Great Plains region, there would be an expected increase 17 
in employment in underground and surface coal mining, which could reduce the number of 18 
unemployed if all persons came from the active labor force in the coal-producing region.  This 19 
increased number of positions could lower the regional unemployment rate by approximately 20 
0.4%.  Similar effects would be expected in both the Illinois Basin and the Colorado Plateau 21 
regions, where the increases in underground coal mining could more than offset the losses of 22 
employment positions from declines in surface coal mining, thereby slightly reducing the 23 
number of unemployed.  Overall, the Gulf Region would be expected to have the greatest 24 
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increase in the unemployment rate, with the estimated loss of approximately 3,800 employment 1 
positions in surface coal mining potentially increasing the unemployment rate by 2.7%.  The 2 
Northwest region would be expected to have an increase in the unemployment rate of just over 3 
1%, with lesser increases expected in the Other Western Interior and Appalachian Basin regions. 4 

Table 4.25.6-3. Alternative 3 Estimated Change in Number of Unemployed and the 5 
Unemployment Rate by Region from Direct Coal Mine Employment 6 

Coal-Producing Region 

Current 
Unemployment 

Rate 
(%) 

Change in 
Unemployed 

Change in the 
Unemployment 

Rate 
(% Point) 

Appalachian Basin 10.0 5,326  0.1 

Colorado Plateau 11.1 -645 -0.3 

Gulf Coast 9.7 3,800  2.7 

Illinois Basin 10.2 -456 -0.1 

Northern Rocky Mountains 
and Great Plains 

9.6 -1,485 -0.4 

Northwest 20.2 31  1.3 

Other Western Interior 8.9 385  0.3 
 7 

4.25.6.1.2 Earnings and Personal Income 8 

4.25.6.1.2.1 Earnings and Personal Income Changes from Coal Mining 9 

Implementation of Alternative 3 would result in a substantial loss of earnings and personal 10 
income in the local areas in some of the coal-producing regions.  The most significant losses 11 
would occur in the Other Western Interior region, the Gulf Region, and the Northwest region.  12 
Table 4.3.6-3 lists the estimated change in earnings and percentage change in earnings as 13 
compared to Alternative 1, the No Action Alternative.  When compared to the total regional 14 
personal earnings, the loss of earnings in the coal industry is relatively small, with the largest 15 
loss occurring in the Gulf Region. 16 

Table 4.25.6-4. Alternative 3 Estimated Change in Earnings from Direct Coal Mining 17 
Employment 18 

Coal-Producing 
Region 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian 
Basin 

294,428  -547,512 -253,084 15.0 -48.8 -8.2 0.1- 

Colorado Plateau 34,346  -3,700 30,646  15.0 -3.7 9.3 0.2 

Gulf Coast -25 -189,730 -189,755 0.0 -76.0 -47.0 -1.8 

Illinois Basin 63,045  -37,307 25,738  15.0 -24.1 4.5 0.1 
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 1 

4.25.6.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 2 
Economy 3 

Table 4.3.6-5 lists the potential effects to compensation and earnings from both the indirect and 4 
induced effects and direct effects of coal mining employment estimated from the production 5 
associated with Alternative 3.  The most substantial earnings effects at the regional level would 6 
be observed in the Gulf Region (3.5 percent loss of earnings) and the Northwest (1.4 percent loss 7 
of earnings).  Locally, this loss of earnings could be substantial as indicated in Table 4.3.6-4 with 8 
the complete loss of earning in the Other Western Interior from direct coal mining employment.   9 

Table 4.25.6-5 Alternative 3 Estimated Effects to Compensation and Earnings both for 10 
Indirect & Induced Effect and Direct Effects from Estimated Coal Mining Employment 11 

Coal-Producing 
Regions 

Indirect & Induced Effects 
Direct Coal Mine 

Employment 

Compensation 
($1,000) 

Net 
Change to 
Total 
Regional 
Personal 
Earnings 

Earnings 
($1,000) 

Net 
Change to 
Total 
Personal 
Earnings 

Appalachian Basin -$166,288 -0.05% -$253,084 -0.08% 

Colorado Plateau $22,790 0.13% $30,646 0.18% 

Illinois Basin $14,478 0.04% $25,738 0.06% 

Gulf Coast -$187,499 -1.73% -$189,755 -1.75% 

Northern Rocky 
Mountain / Great 
Plains $35,548 0.12% $70,604 0.24% 

Northwest -$812 -0.46% -$1,687 -0.95% 

Other Western 
Interior -$11,410 -0.10% -$16,542 -0.14% 

 12 

4.25.6.1.3 Poverty Levels 13 

Implementation of Alternative 3 would create an increase in local poverty levels in some regions, 14 
if those persons displaced by the loss of employment associated with the surface coal mining 15 

Northern Rocky 
Mountain and 
Great Plains 

2,753  67,851  70,604  15.0 15.0 15.0 0.2 

Northwest 0  -1,687 -1,687 0.0 -32.3 -32.3 -0.9 

Other Western 
Interior 

-3,678 -12,864 -16,542 -100.0 -100.0 -100.0 -0.1 
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industry do not readily find other employment.  Table 4.3.6-4 lists, as a worst-case scenario, the 1 
potential effects from the loss of employment positions from surface mining.  This analysis 2 
assumes an average family size based on 2000 Census data (see Table 4.2.6-7), per region 3 
supported by each individual employment position lost.  It also assumes that none of the 4 
populations would relocate to find jobs in other areas.  The table indicates that the areas that 5 
would experience the greatest impacts would be the Gulf Region and the Northwest region, 6 
where the percentage of the population that falls below the poverty threshold would substantially 7 
increase.  Conversely, the poverty rate could decline in the Northern Rocky Mountains and Great 8 
Plains, the Illinois Basin, and the Colorado Plateau if the employment positions generated from 9 
underground mining and surface mining could employ persons, either unemployed or from the 10 
working poor, with a household income below the poverty threshold. 11 

Table 4.25.6-6. Alternative 3 Estimated Change in Poverty Levels from Changes in Direct 12 
Coal Mine Employment 13 

Coal-Producing 
Region 

Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated Total 
Population 

Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point Change 

in Poverty 
Rate 

Appalachian Basin -5,326 21,225 1,435,503 16.4 0.2 

Colorado Plateau 645  2,714 104,755 17.8 -0.5 

Gulf Coast -3,800 16,001 75,609 21.7 4.6 

Illinois Basin 456  1,868 195,445 16.3 -0.2 

Northern Rocky 
Mountains/Great 
Plains 

1,485  5,704 84,416 11.8 -0.8 

Northwest -31 124 1,398 24.9 2.2 

Other Western 
Interior 

-385 1,508 59,945 16.7 0.4 

 14 
4.25.6.1.4 Income and Severance Taxes 15 

Implementation of Alternative 3 would result in either small levels of increase or reduction of tax 16 
revenues by coal region directly associated with coal mining activities.  In comparison with 17 
Alternative 1, the No Action Alternative, the impact on most coal regions would be in the range 18 
of 25% revenue losses and 15% revenue gains, except for two regions that would experience 19 
greater revenue losses. 20 

The estimated impacts of Alternative 3 implementation on the AML fund by region are shown in 21 
Table 4.3.6-5.  This analysis shows that there would be a 100% reduction of AML contributions 22 
in the Other Western Interior region and a 69% reduction in the Gulf Region.  The greatest net 23 
loss of AML contributions would occur in the Appalachian Basin, at just over 24%; however, the 24 
estimated 15% increase in AML fund contributions from the Northern Rocky Mountains and 25 
Great Plains region would total over $25 million and offset Appalachian Basin reductions.  26 
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Nationwide, the level of contributions to the AML fund would be reduced by less than 2.5% in 1 
comparison with Alternative 1, the No Action Alternative. 2 

Table 4.25.6-7. Alternative 3 Estimated Change in AML Funds Collected 3 

Coal-producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 4,452  -22,956 -18,504 15.0 -48.8 -24.1 

Colorado Plateau 1,128  -404 723  15.0 -3.7 3.9 

Gulf Coast 0 -12,946 -12,946 0.0 -76.0 -69.2 

Illinois Basin 1,306  -2,604 -1,298 15.0 -24.1 -6.6 

Northern Rocky Mountain and 
Great Plains 

74  25,395  25,470  15.0 15.0 15.0 

Northwest 0  -150 -150 0.0 -32.3 -32.3 

Other Western Interior -60 -472 -532 -100.0 -100.0 -100.0 

 4 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 5 
Table 4.3.6-6.  Severance tax revenues would be eliminated in the Other Western Interior region 6 
and reduced by nearly 62% in the Gulf Region.  In the Gulf Region, the estimated net reduction 7 
in severance tax revenues totals over $ 1.6 million, which equates to less than 0.01% of total tax 8 
revenues.  The Illinois Basin and Appalachian Basin would experience higher net levels of 9 
severance tax revenue reduction than the Gulf Region, but at lower percentages in comparison 10 
with Alternative 1 (17.1% and 10.9%, respectively). 11 

Table 4.25.6-8. Alternative 3 Estimated Change in State Severance Taxes 12 

Coal-Producing Region 

Estimated Change in State Severance 
Taxes Collected ($1,000) 

Percentage Change from Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 9,193  -20,515 -11,322 15.0 -48.8 -10.9 

Colorado Plateau 1,900  -298 1,602  15.0 -3.7 7.8 

Gulf Coast 0 -1,644 -1,644 0.0 -76.0 -61.9 

Illinois Basin 565  -4,133 -3,568 15.0 -24.1 -17.1 

Northern Rocky Mountains 
and Great Plains 

214  72,189  72,403  15.0 15.0 15.0 

Northwest Not Applicable 

Other Western Interior -121 -412 -534 -100.0 -100.0 -100.0 

 13 
The estimated change in state income taxes attributable to coal industry employment in each 14 
region are shown in Table 4.3.6-7.  Income tax revenues from coal mining would be eliminated 15 
in the Other Western Interior region and would be reduced by nearly 47% in the Gulf Region.  16 
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As a percentage of total regional income taxes, however, the estimated loss of state income tax 1 
revenue in the Other Western Interior region would equate to less than 0.01% of the region’s 2 
total revenue from income taxes.  In the Gulf Region, the loss would equate to less than 0.1% of 3 
the region’s total revenue from income taxes. 4 

Table 4.25.6-9. Alternative 3 Estimated Change in State Income Taxes 5 

Coal-Producing Region 

Estimated Change in State Income Taxes 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 9,337  -17,331 -7,994 15.0 -48.8 -8.2 

Colorado Plateau 1,297  -140 1,157  15.0 -3.7 9.3 

Gulf Coast -1 -4,438 -4,439 0.0 -76.0 -46.9 

Illinois Basin 2,054  -1,215 839  15.0 -24.1 4.5 

Northern Rocky 
Mountain and Great 
Plains 

61  1,469  1,530  15.0 15.0 15.0 

Northwest Not Applicable 

Other Western Interior -137 -463 -599 -100.0 -100.0 -100.0 

 6 
Under Alternative 3, royalties would decline in the Appalachian Basin and in parts of the 7 
Colorado Plateau.  There would be a substantial reduction in the Gulf Region and the Other 8 
Western Interior region compared to Alternative 1.  Table 4.3.6-8 lists the estimated royalties, 9 
distributions, and estimated change from Alternative 1.  Royalties would increase in the Northern 10 
Rocky Mountains and Great Plains and in parts of the Colorado Plateau.  Tribes would be 11 
estimated to lose approximately $1.3 million in Arizona and New Mexico, but tribes in Montana 12 
would be anticipated to receive an additional $1.7 million in royalties from coal mining.   13 

Table 4.25.6-10. Alternative 3 Coal Royalties for FY 2008 by State and Estimated State 14 
Disbursement 15 

State 

Alternative 3 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  1,995  998  0  -454 -227 

Colorado Plateau 
Colorado  0  81,753  40,877  0  6,619  3,310  

New 
Mexico  43,130  15,737  7,869  -39 -14 -7 

Arizona  32,558  0  0  -1,266 0  0  

Utah  0  40,224  20,112  0  5,239  2,619  
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State 

Alternative 3 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Gulf Coast 
Alabama  0  747  373  0  -668 -334 

Northern Rocky Mountain/Great Plains 
Wyoming  0  690,966  345,483  0  89,992  44,996  

Montana  12,972  50,929  25,464  1,689  6,633  3,317  

Other Western Interior 
Oklahoma  0  0  0  0  -4,740 -2,370 

Source:  Calculated from ONRR, 2010. 1 

4.25.6.2 Demographics 2 

4.25.6.2.1 Population Changes 3 

As shown in Table 4.3.6-4, the net number of persons potentially affected by Alternative 3 4 
includes the dependents of those employed in the coal mining industry.  The estimates of the net 5 
populations adversely affected range from over 21,000 persons in the Appalachian Basin to just 6 
over 100 persons in the Northwest.  For Alternative 3, only the Gulf Region would have a 7 
population percentage of as much as 0.1% that would be adversely affected by this alternative, as 8 
of the 2000 Decennial Census.  All other coal-producing regions would have 0.1% or less of the 9 
net population affected, either positively (Northern Rocky Mountains and Great Plains, Illinois 10 
Basin, and Colorado Plateau) or adversely (all other regions). 11 

4.25.6.2.2 Minority Population Effects 12 

Alternative 3 could affect minority populations in the Northwest region, given the high minority 13 
population in the region and the effects from the lost employment positions associated with 14 
surface mining.  In addition, due to the concentrated minority areas in the Gulf Region, there 15 
could be effects to minority populations associated with the loss of surface mining in those 16 
counties. 17 

4.25.6.3 Environmental Justice 18 

OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 19 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 3, 20 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 21 
as all communities would be provided the same opportunities to engage in the decision-making 22 
processes.  Likewise, communities associated with coal mining activities would benefit from 23 
locally protected environmental resources, which play a substantial role in the overall health and 24 
well-being of those communities.   25 

Under Alternative 3, there would be a redistribution of coal production in the United States, with 26 
a decline in the Appalachia Basin, the Gulf Coast, the Northwest, and the Other Western Interior 27 
and an increase in the Colorado Plateau, the Illinois Basin, and the Northern Rocky 28 
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Mountain/Great Plains.  Overall, it would be anticipated as a worst-case scenario that 6,900 1 
direct coal mining employment conditions could be lost from the industry.  The Gulf Coast 2 
would be anticipated to have the greatest percentage loss of positions followed by the Northwest; 3 
both regions have concentrated minority populations within some coal-producing counties.  The 4 
Northwest is also considered a concentrated poverty area.   5 

A reduction and shift in production types within coal mining, as anticipated under Alternative 3, 6 
would result in regional-scale and national scale benefits to the environment and human health.  7 
Alternative 3 would result in a decline in surface coal mining in the Appalachia Basin, the 8 
Illinois Basin, the Gulf Coast, and the Other Western Interior due to being unable to provide 9 
appropriate mitigation to meet the restoration standards under this alternative.  Overall, 10 
Alternative 3 will likely enhance the environment compared to the Alternative 1, as mitigation 11 
measures would require that native species be reestablished, topsoil material be composed and 12 
placed in accordance with a detailed site plan, and fish and wildlife habitat be enhanced inside 13 
and outside the permit area.  These efforts would directly result in less erosion from headwater 14 
systems, suspended particulate in downstream water flows, restoration and maintenance of 15 
wildlife habitat and habitat corridors, downstream aquatic life benefits, maintenance of 16 
recreational values, and maintenance of aesthetic values.  Indirectly, Alternative 3 could provide 17 
benefits from reduced wastewater and stormwater treatment costs; less wear on roads, railroads, 18 
and waterways used for barge traffic; health benefits associated with locally cleaner air from 19 
fewer on-site extraction equipment and mobile emissions from coal-transportation methods.  20 
There would be additional risk to mine employees as coal mining increases underground, 21 
primarily as seen through a higher incidence of repetitive trauma injuries and lung diseases and 22 
more fatalities associated with more personnel underground.   23 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 24 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 25 
higher percentage of low-income population than the national average; however, it would be 26 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 27 
minority populations are in certain areas of the coal mining regions, with the primary minority 28 
population communities being Native American or Hispanic in the Southwest.  These 29 
communities may represent a higher percentage population than the national average but would 30 
be comparable at the local or regional level.  Given that this is a national rulemaking with 31 
estimated regional effects, local effects to low-income and minority populations cannot be 32 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 33 
departments are required to initiate public outreach for all interested parties when a coal mining 34 
permit action is being considered.  Those public outreach activities could include a public notice 35 
of a permit action, a public meeting or hearing about the action, and provision of environmental 36 
documentation, such as a NEPA-compliant environmental assessment or EIS.  All stakeholders 37 
are provided this information and outreach opportunities, and OSM, by following the DOI 38 
Environmental Justice Action Plan in practice, ensures that low-income and minority 39 
communities have the same access to information as other communities. 40 
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4.25.6.4 Utilities and Infrastructure 1 

Under Alternative 3, the net tonnage of coal produced in the United States would be nearly 2 
identical to current levels.  Impacts to utilities and infrastructure from Alternative 3 are discussed 3 
below in terms of estimated production losses and gains.  The discussion is focused on each of 4 
the seven coal-producing basins (Source:  Production Scenarios in Thousands of Tons – 5 
Summary Tab–). 6 

4.25.6.4.1 Utilities 7 

Implementation of Alternative 3 is not expected to affect the net demand for water and 8 
wastewater treatment on a national level.  Because certain areas of the country would produce 9 
more coal and other areas would produce less, effects of Alternative 3 on utilities are discussed 10 
by basin below. It should be noted that many communities and households throughout the United 11 
States, notably in the Appalachian Basin and other rural areas, are not served by water or 12 
wastewater treatment facilities.  The evaluation of available treatment capacity by county and 13 
state does not account for households not yet connected to public water or sewer.  14 

 15 

Appalachian Basin 16 

Implementation of Alternative 3 would directly (by reducing the water and wastewater treatment 17 
demand from closing surface mines) or indirectly (by reducing residential demand through out-18 
of-work people leaving the area) reduce the need for water and wastewater treatment capacity in 19 
the majority of counties and states in this region.  Production tonnages and expected capacity for 20 
water and wastewater treatment would decrease in West Virginia, the eastern portion of 21 
Kentucky, Maryland, and Tennessee.  Most affected would be Tennessee, where approximately 22 
35% of the current production would be eliminated. 23 

Colorado Plateau 24 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 25 
Plateau Basin and would directly or indirectly increase the need for water and wastewater 26 
treatment capacity in Colorado, New Mexico, and Utah.  Demand in Arizona would be expected 27 
to stay at approximately existing levels.  Most affected would be Utah, where production 28 
tonnages and expected capacity for water and wastewater treatment would increase. Water 29 
treatment capacity for Utah is already less than the current demand for treatment, so additional 30 
treatment capacity would likely be needed under implementation of Alternative 3. 31 

Gulf Coast 32 

Implementation of Alternative 3 would reduce the amount of coal produced in the Gulf Coast 33 
and would directly or indirectly reduce the need for water and wastewater treatment capacity in 34 
the majority of counties and states in this region.  Most affected would be Texas, where 92% of 35 
the current mining (all of which is surface mining) would be eliminated. 36 
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Illinois Basin 1 

Implementation of Alternative 3 would increase the amount of coal produced in the Illinois Basin 2 
and would directly or indirectly increase the need for water and wastewater treatment capacity in 3 
the majority of counties and states in this region.  Most affected would be Illinois, where 4 
production tonnages would increase by 48%.  As shown on Table 3.17-12, Illinois has ample 5 
water and wastewater capacities in coal-producing counties, and little to no additional treatment 6 
capacity would be expected. 7 

Northern Rocky Mountains and Great Plains 8 

Implementation of Alternative 3 would increase the amount of coal produced in the Northern 9 
Rocky Mountains and Great Plains and would directly or indirectly increase the need for water 10 
and wastewater treatment capacity in Wyoming and Montana.  Demand in North Dakota would 11 
be expected to stay at approximately the same level.  Most affected would be Wyoming, where 12 
production tonnages would increase by approximately 12%.  As shown on Table 3.17-15, 13 
Wyoming has ample water and wastewater capacities in coal-producing counties, and little to no 14 
additional treatment capacity would be expected. 15 

Northwest Basin 16 

Alaska currently has excess capacity for water treatment.  Implementation of Alternative 3 would 17 
reduce the amount of coal produced in the Northwest by approximately 32% and would directly 18 
or indirectly reduce the need for water and wastewater treatment capacity in this county. 19 

Other Western Interior  20 

Implementation of Alternative 3 would eliminate 100% of the coal produced in each of the four 21 
states in this basin and would directly or indirectly reduce the need for water and wastewater 22 
treatment capacity. 23 

4.25.6.4.2 Transportation Infrastruture 24 

Under Alternative 3, the net tonnage of coal produced in the United States would be nearly 25 
identical to current levels; however, tonnages produced would increase in three basins (Northern 26 
Rocky Mountains and Great Plains, the Illinois Basin, and the Colorado Plateau), decrease in 27 
three basins (Appalachian Basin, Gulf Coast, and Northwest), and be eliminated from the Other 28 
Western Interior.  All current modes of transportation would be affected by the regional shifts in 29 
production caused by implementing Alternative 3.  Implementation of Alternative 3 would result 30 
in shifts in the methods of transportation; rail transportation would likely increase cumulatively 31 
by 5%, while barge and road transportation would decrease cumulatively across all basins by 3% 32 
and 12%, respectively. Estimated impacts to each primary mode of coal transportation (rail, 33 
barge, and road) are presented below by basin. 34 
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4.25.6.4.2.1 Rail 1 

Appalachian Basin 2 

Implementation of Alternative 3 would reduce the amount of coal produced in the Appalachian 3 
Basin and would directly reduce the demand for rail transportation in the majority of counties 4 
and states in this region.  Mines in the eight states in the Appalachian Basin shipped 5 
approximately 23% of the total short tons of coal shipped by rail nationwide in 2008 (EIA, 6 
2010).  Reducing coal production from the Appalachian Basin by 16% would affect nearly 4% of 7 
all U.S. rail shipments of coal.  Affected rail lines would include CSX and Norfolk Southern.  8 
Production tonnages in Pennsylvania, Ohio, and Virginia would stay at or near current levels, 9 
while production tonnages would decrease significantly in West Virginia, the eastern portion of 10 
Kentucky, Maryland, and Tennessee.  Most affected would be Tennessee, where approximately 11 
35% of the current production would be eliminated.  Rail transportation would be mostly 12 
affected in eastern Kentucky, West Virginia, and Pennsylvania. 13 

The effects of decreased demand for rail transportation would not necessarily correspond to a 14 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 15 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 16 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 17 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 18 
potentially increasing the cost of rail shipping in this basin. 19 

Colorado Plateau 20 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 21 
Plateau Basin and would directly increase the need for rail transportation in Colorado, New 22 
Mexico, and Utah.  Demand in Arizona would be expected to stay at approximately the same 23 
level.  Increasing coal production from the Colorado Plateau under Alternative 3 would increase 24 
the Colorado Plateau’s share of the total U.S. coal tonnage shipped by rail to over 9%.  Most 25 
affected would be Utah, where production tonnages would increase by 23%.  Affected rail lines 26 
would include BNSF and Union Pacific. 27 

The effects of increased demand for rail transportation would likely correspond to an increased 28 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 29 
to keep rail corridors in New Mexico, Arizona, northeastern Colorado, and southwestern Utah 30 
operating at LOS A, B, and C. 31 

Gulf Coast 32 

Alternative 3 would reduce the amount of coal produced in the Gulf Coast and would be 33 
expected to reduce the demand for rail transportation only in Texas.  Rail is not used to ship coal 34 
produced in Louisiana or Mississippi.  Reducing coal production from the Gulf Coast by 87% 35 
would only decrease all U.S. rail shipments of coal by 0.26%.  In Texas, rail lines affected by 36 
implementation of Alternative 3 would include BNSF and Union Pacific. 37 
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The effects of decreased demand for rail transportation would not necessarily correspond to a 1 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 2 
required to keep rail corridors in Texas operating at LOS A, B, and C.  Improvement projects 3 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 4 
potentially increasing the cost of rail shipping in this basin. 5 

Illinois Basin 6 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would be 7 
expected to increase the need for rail transportation in Indiana, Illinois, and western Kentucky.  8 
Increasing coal production from the Illinois Basin under Alternative 3 would increase the Illinois 9 
Basin’s share of the total U.S. coal tonnage shipped by rail to over 7%.  Most affected would be 10 
Illinois, where production tonnages would increase by 48%.  Affected rail lines in this basin 11 
would include CSX, Norfolk Southern, BNSF, and Union Pacific. 12 

The effects of increased demand for rail transportation would likely correspond to an increased 13 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 14 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 15 
A, B, or C, especially at notable river crossings, where LOS categories are already at capacity, 16 
and in northeastern Illinois, where the LOS is already over capacity. 17 

Northern Rocky Mountains and Great Plains 18 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 19 
Great Plains Basin and would be expected to increase the demand for rail transportation in 20 
Wyoming and Montana.  Demand in North Dakota would be expected to stay at approximately 21 
the same level.  As presented in Section 3.17, the Northern Rocky Mountains and Great Plains is 22 
the predominant user of rail in the United States.  Most affected would be Wyoming, where 23 
production tonnages would increase by approximately 58 MM tons (or 12%).  Increasing coal 24 
production from the Northern Rocky Mountains and Great Plains under Alternative 3 would 25 
increase the basin’s share of the total U.S. coal tonnage shipped by rail to nearly 70%.  Affected 26 
rail lines in this basin would include BNSF and Union Pacific. 27 

The effects of increased demand for rail transportation would likely correspond to an increased 28 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 29 
to keep railroads throughout the four states in this basin operating at LOS categories A, B, or C. 30 

Northwest Basin 31 

Alternative 3 would reduce the amount of coal produced in the Northwest and would be expected 32 
to reduce the demand for rail transportation in this basin.  Reducing coal production from the 33 
Northwest under Alternative 3 would not significantly decrease the total U.S. rail shipments of 34 
coal.  In Alaska, the rail line affected by implementation of Alternative 3 would include the 35 
Alaska Railroad Corporation. 36 
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Other Western Interior Basin 1 

Alternative 3 would eliminate 100% of the coal produced in each of the four states in the Other 2 
Western Interior and would directly reduce the demand for rail transportation in this region.  3 
Eliminating coal production from the Other Western Interior would not significantly decrease the 4 
total U.S. rail shipments of coal.  Affected rail lines would include BNSF and Union Pacific. 5 

The effects of decreased demand for rail transportation would not necessarily correspond to a 6 
reduced need for capital improvement projects discussed in Section 3.17.  These projects will be 7 
required to keep railroads in the Other Western Interior operating at LOS categories A, B, or C.  8 
Improvement projects may still be required, but the costs of improvements may be spread across 9 
fewer rail shipments, potentially increasing the cost of rail shipping in this basin. 10 

4.25.6.4.2.2 Barge 11 

Appalachian Basin 12 

Implementation of Alternative 3 would reduce the amount of coal produced in the Appalachian 13 
Basin and would be expected to reduce the demand for barge transportation in the majority of 14 
counties and states in this region.  Reducing coal production from the Appalachian Basin under 15 
Alternative 3 would reduce U.S. barge shipments of coal by nearly 11%.  West Virginia, eastern 16 
Kentucky, and Pennsylvania depend on barge shipments for approximately 23%, 11%, and 21% 17 
of their coal shipments, respectively.  In Ohio and Alabama, barge shipments of coal account for 18 
nearly 30% of coal transportation. 19 

Implementation of Alternative 3 would have a substantial impact on the barge industry, river 20 
loading facilities, and the need for maintaining locks and dams along waterways in the Ohio and 21 
Mississippi River systems. 22 

Colorado Plateau 23 

Alternative 3 would increase the amount of coal produced in the Colorado Plateau and would 24 
likely result in an increased need for barge transportation in Colorado and Utah.  Coal produced 25 
in New Mexico and Arizona is not shipped by barge.  Increasing coal production from the 26 
Colorado Plateau under Alternative 3 would increase the Colorado Plateau’s share of the total 27 
U.S. coal tonnage shipped by barge to only 2.2%.  The most affected state is expected to be 28 
Utah, where production tonnages would increase by 23%. 29 

Barge shipments of coal would have a limited impact on the barge industry, river loading 30 
facilities, and the need for maintaining locks and dams along waterways nationwide, although 31 
localized economic impacts would be realized in Colorado and Utah. 32 

Gulf Coast 33 

Under Alternative 3, reductions in production in the Gulf Coast would not affect barge transit on 34 
a basin or national level. 35 
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Illinois Basin 1 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would 2 
increase the need for barge transportation in Indiana, Illinois, and western Kentucky.  Based on 3 
the projected increase in production under Alternative 3, the largest increase in barge traffic is 4 
expected from Illinois. 5 

Increasing coal production from the Illinois Basin would correspond to a 39% share of all U.S. 6 
barge shipments of coal in this region.  Such an increase would significantly affect the barge 7 
industry, including barge traffic, river loading facilities, and the need for maintaining locks and 8 
dams along waterways. 9 

Northern Rocky Mountains and Great Plains 10 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 11 
Great Plains and would increase the demand for barge transportation in Montana.  Under 12 
Alternative 3, coal mining production from Montana would increase by approximately 7%, 13 
increasing the amount of barge transit from this basin by 3,200 short tons. 14 

Northwest  15 

Mines in the Yukon-Koyukuk County, Alaska, did not record shipments of coal by river in 2008 16 
(EIA, 2010).  Under Alternative 3, infrastructure is not in place for barge transportation from 17 
mines in the Northwest, and no impacts would occur. 18 

Other Western Interior Basin 19 

Mines in the four states in the Other Western Interior did not record shipments of coal by river in 20 
2008 (EIA, 2010).  Under Alternative 3, reductions in production in the Other Western Interior 21 
would not affect barge transit on a basin or national level. 22 

4.25.6.4.2.3 Road 23 

Appalachian Basin 24 

Alternative 3 would reduce the amount of coal produced in the Appalachian Basin by 16% and 25 
would reduce the demand for truck transportation in the majority of counties and states in this 26 
region.  Reducing coal production from the Appalachian Basin by 16% would correspond to a 27 
reduction of nearly 7% of all U.S. truck shipments of coal. 28 

Implementation of Alternative 3 would have a large impact on the trucking industry, tariffs paid 29 
to state highway systems by coal trucks, and the need for maintaining roadways in the 30 
Appalachian Basin. 31 
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Colorado Plateau 1 

Implementation of Alternative 3 would increase the amount of coal produced in the Colorado 2 
Plateau and would increase the need for truck transportation in Colorado, New Mexico, and 3 
Utah.  Demand in Arizona would stay at approximately the same level.  Increasing coal 4 
production from the Colorado Plateau Basin under Alternative 3 would increase the Colorado 5 
Plateau’s share of the total U.S. coal tonnage shipped by truck by 2%, to nearly 16%.  Utah 6 
would likely have the greatest increase in truck transportation, where production tonnages would 7 
increase by 23%. 8 

An increase of 2% in all U.S. truck shipments of coal would affect the trucking industry, tariffs 9 
paid to state highway systems by coal trucks, and the need for maintaining roadways. 10 

Gulf Coast 11 

Alternative 3 would reduce the amount of coal produced in the Gulf Coast and would likely 12 
reduce the demand for truck transportation in all three states in the region. Louisiana relies on 13 
truck transit for about 15% of its coal output and would be the least affected.  However, reducing 14 
coal production from the Gulf Coast under Alternative 3 would correspond to a reduction of 15 
more than 17% of all U.S. truck shipments of coal. 16 

Under Alternative 3, the Gulf Coast and the nation as a whole would have a significant decrease 17 
in demand for road transportation of coal.  Implementation of Alternative 3 would significantly 18 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 19 
maintaining roadways. 20 

Illinois Basin 21 

Alternative 3 would increase the amount of coal produced in the Illinois Basin and would 22 
increase the need for truck transportation in Indiana, Illinois, and western Kentucky.  Trucking is 23 
the predominant mode of coal hauling from western Kentucky.  Increasing coal production from 24 
the Illinois Basin by 22% would increase the basin’s share of the total U.S. coal tonnage shipped 25 
by truck from current levels to over 58%.  Truck traffic would be expected to increase the 26 
greatest in Illinois, where production tonnages would increase by 48%. 27 

Under Alternative 3, the Illinois Basin would have a significant increase in demand for road 28 
transportation of coal, which would have a substantial impact on the trucking industry in the 29 
basin, tariffs paid to state highway systems by coal trucks, and the need for maintaining 30 
roadways. 31 

Northern Rocky Mountains and Great Plains 32 

Alternative 3 would increase the amount of coal produced in the Northern Rocky Mountains and 33 
Great Plains and would increase the demand for truck transportation in Montana.  Truck 34 
transportation in North Dakota would be expected to stay at approximately the same level.  35 

Comment [rc75]: Should this contain 

a discussion of environmental 
consequences to the Colorado Plateau 

(same as for Illinois Basin and 

Northern Rocky Mountains and Great 

Plains Regions)?  Are there Forest 

Service Roadless Areas that could be 

affected? 
 

Include appropriate discussion 

Comment [awm76]: Response:  A 
discussion of environmental consequences 
to the coal producing regions is not 
included in the Transportation and 
Infrastructure section of this EIS. 
 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-162 

Increasing coal production from the Northern Rocky Mountains and Great Plains Basin under 1 
Alternative 3 would increase the basin’s share of the total U.S. coal tonnage shipped by truck by 2 
1% to nearly 9%. 3 

Under Alternative 3, demand for road transportation in the Northern Rocky Mountains and Great 4 
Plains Basin would slightly increase.  This would have a limited and localized impact on the 5 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 6 
maintaining roadways. 7 

Northwest  8 

Alternative 3 would reduce the amount of coal produced in the Northwest by approximately 32% 9 
and would directly reduce the demand for truck transportation in this basin.  Based on the small 10 
amount of coal shipped by truck in this basin (less than 0.2%), this reduction would not be 11 
expected to significantly affect truck transportation of coal on a national level (EIA, 2008) or 12 
significantly decrease the total U.S. road shipments of coal. 13 

Under Alternative 3, the reduction in coal shipped by truck in this basin would not significantly 14 
affect the trucking industry, tariffs paid to state highway systems by coal trucks, or the need for 15 
maintaining roadways. 16 

Other Western Interior  17 

Alternative 3 would eliminate 100% of the coal produced in each of the four states in the Other 18 
Western Interior and would directly reduce the demand for truck transportation in this basin.  19 
Based on this small amount of truck transit, eliminating coal production from the Other Western 20 
Interior would not significantly decrease the total U.S. road shipments of coal. 21 

Under Alternative 3, the decrease in coal shipped by truck in this region (less than 1%) would 22 
not significantly affect truck transportation of coal on a national level or have significant impacts 23 
on the trucking industry, tariffs paid to state highway systems by coal trucks, or the need for 24 
maintaining roadways. 25 

4.25.7 Occupational and Public Health and Safety 26 

4.25.7.1 Safety Impacts 27 

Occupational Safety 28 

Estimated production for underground mining for Alternative 3 is approximately the same as 29 
Alternative 1.  Fatalities (Figure 4.3.7-1) would be projected to be about the same as in 30 
Alternative 1.  Projected changes in surface mining production would result in an overall 31 
decrease in fatalities and non-fatal days lost injuries (Figure 4.3.7-2) associated with surface 32 
mining. 33 
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Figure 4.25.7-1. Projected Average Number of Fatalities per Year – Alternative 3 vs. 1 
Alternative 1 2 

 3 

Figure 4.25.7-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 4 
Alternative 3 vs. Alternative 1 5 

 6 
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Public Safety 1 

Implementation of Alternative 3 would likely have negligible effects on public safety incidents 2 
nationwide based on the projected production shifts.  The Other Western Interior Basin would be 3 
expected to receive the greatest beneficial effects due to the projected elimination of coal mining 4 
in this basin. 5 

4.25.7.2 Health Impacts 6 

Occupational Health 7 

Figure 4.3.7-3 shows that projected production shifts under Alternative 3 would result in an 8 
increase in impacts to all health areas reviewed for underground mining relative to Alternative 1. 9 
There would be beneficial impacts in all health areas reviewed for surfacing mining relative to 10 
Alternative 1. 11 

Figure 4.25.7-3. Projected Average Number of Illnesses per Year – Alternative 3 vs. 12 
Alternative 1 13 

 14 

Figure 4.3.7-4 shows projected lung disease occurrence by coal basin.  Implementation of 15 
Alternative 3 would likely cause increased lung disease occurrences nationwide where 16 
underground mining is projected to increase. 17 

According to MSHA, surface mining has on average a higher number of repeated trauma impacts 18 
relative to overall numbers of reported health (Table 3.20-2) than underground mining. However, 19 
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the changes in coal production for Alternative 3 results in a beneficial impact to surface mining, 1 
as can be seen from Figure 4.3.7-5. 2 

Figure 4.25.7-4. Dust Disease of the Lung – Alternative 3 vs. Alternative 1 3 

 4 
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Figure 4.25.7-5. Disorders Associated with Repeated Trauma – Alternative 3 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 3 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  The Other Western Interior would be 5 
expected to receive the greatest beneficial effects due to the projected elimination of coal mining 6 
in this basin. 7 

4.26 ALTERNATIVE 4 8 

4.26.1 Coal Resources and Mining 9 

Alternative 4 may be the least protective of all the alternatives (aside from No Action), but that 10 
level of protection would primarily be left for the RAs to decide.  Alternative 4 gives deference 11 
to RAs in setting standards for corrective action, surface configuration and fills and AOC 12 
exceptions. Due to the uncertainty of what individual RAs may establish, it is difficult to predict 13 
impacts on production and mining methods. 14 
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4.26.1.1 Water Elements 1 

Alternative 4 would apply the CWA definition of “Waters of the United States” to streams.  2 
Under this definition, found at 40 CFR 230.0(s), a stream may include any of the following: 3 

1. All waters which are currently used, or were used in the past, or may be susceptible 4 
to use in interstate or foreign commerce, including all waters which are subject to 5 
the ebb and flow of the tide; 6 

2. All interstate waters including interstate wetlands; 7 

3. All other waters such as intrastate lakes, rivers, streams (including intermittent 8 
streams), mudflats, sand flats, wetlands, sloughs, prairie potholes, wet meadows, 9 
playa lakes, or natural ponds, the use, degradation or destruction of which could 10 
affect interstate or foreign commerce including any such waters: 11 

(i) Which are or could be used by interstate or foreign travelers for 12 
recreational or other purposes; or  13 

(ii) From which fish or shellfish are or could be taken and sold in interstate 14 
or foreign commerce; or  15 

(iii)Which are used or could be used for industrial purposes by industries in 16 
interstate commerce; 17 

4. All impoundments of waters otherwise defined as waters of the United States under 18 
this definition; 19 

5. Tributaries of waters identified in paragraphs (s)(1) through (4) of this section; 20 

6. The territorial sea; 21 

7. Wetlands adjacent to waters (other than waters that are themselves wetlands) 22 
identified in paragraphs (s)(1) through (6) of this section; waste treatment systems, 23 
including treatment ponds or lagoons designed to meet the requirements of CWA 24 
(other than cooling ponds as defined in 40 CFR 423.11(m) which also meet the 25 
criteria of this definition) are not waters of the United States. 26 

This stream definition would provide protection not only to what the layman would imagine a 27 
stream to be, but would also extend protection to wetlands and all other areas identified in (s)(3) 28 
above.  Mining through streams would be permissible under this alternative, so long as pre-29 
mining form and function can be established.  This alternative would also implement the 1983 30 
SBZ Rule (as interpreted by OSM) which would allow excess spoil fills, and allow mining 31 
activities so long as those activities will not cause or contribute to a violation of water quality 32 
standards. 33 

The definition of material damage under this alternative would presume that material damage 34 
occurs after a defined percentage of stream miles within a particular watershed are affected by 35 
mining activities.  Depending on what percentage of stream miles may be disturbed within a 36 
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watershed, surface mining methods could be reduced in regions where there are high stream 1 
populations.  The impact could also depend on whether the length of affected stream miles 2 
allowed would be cumulative or miles disturbed at the time of permit issuance.  If there has been 3 
a significant amount of mining in a particular watershed that disturbed many miles of streams, 4 
this Alternative could prevent further mining operations within that watershed. 5 

Corrective action thresholds under this alternative would be based on physical, chemical and 6 
biological criteria in each state, and would not establish those thresholds for ephemeral streams. 7 
This may be less protective to perennial and intermittent streams than the watershed and site-8 
specific thresholds proposed under Alternatives 2, 3 and 5, but would depend on the parameters 9 
set by the RAs. 10 

4.26.1.2 Land Elements 11 

It is not possible to predict what standards individual RAs may impose based on this alternative.  12 
Since AOC, surface configuration and fill requirements would be left up to the RAs, it is 13 
assumed that the impact this alternative would have on coal production and mining methods 14 
would be the same or similar to those impacts under the No Action Alternative. 15 

4.26.1.3 Other Elements 16 

The other elements described in this alternative (including revegetation, topsoil management, 17 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 18 
impact on mining methods across the regions.  These elements will likely have no positive effect 19 
above what the No Action Alternative provides.  Alternative 4 may be less protective than the 20 
No Action Alternative for the enhancement of fish and wildlife, as only threatened or endangered 21 
species would trigger enhancement requirements.  Baseline data and monitoring requirements 22 
would also be set by the RAs, but would include parameters related to chemical and biological 23 
characteristics, flow, and form and function.  Variations among regions could occur with respect 24 
to data collection frequency and chemical elements analyzed.   Mining operators will experience 25 
increased costs due to these additional requirements, but these costs are not likely to cause a 26 
change in mining method or shift in production. Estimated production impacts and associated 27 
acreages impacted yearly by mining operations at the time of full implementation of Alternative 28 
4 is therefore projected to be consistent with Table 4.4.1-1. 29 
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Table 4.26.1-1 Final Production Impacts, Alternate 4 1 

Underground Surface Total

Appalachian Basin 231 142 373

Colorado Plateau 53 33 86

Gulf Coast 0 46 46

Illinois Basin 68 33 100

Northern Rocky Mountains and 

Great Plains
3.8 565 569

Northwest 0 2 2

Other Western Interior 0.46 1 2

Total 357 821 1,178

Region
Final Production (MMton/yr)

 2 

4.26.2 Geomorphology and Topography  3 

4.26.2.1 Water Elements 4 

The Water Elements related to fills under Alternative #4 would not significantly affect 5 
topography or geomorphology in any region.  Reinstatement of the 1983 Stream Buffer Zone 6 
rule would continue to allow fill placement in streams in much the same way as currently 7 
practiced.  The only difference would be that instead of prohibiting fill placement in or within 8 
100 feet of intermittent or perennial streams unless authorized by the regulatory authority, 9 
intermittent or perennial streams would be replaced with “waters of the United States” as defined 10 
by the Clean Water Act.  Although the definition of “waters of the United States” would include 11 
perennial and intermittent streams, it would also include additional water bodies, such as 12 
wetlands, that are not included under current regulations, but would not include ephemeral 13 
streams.  While the Water Elements related to fills would apply to a broader array of water 14 
bodies, fill placement would still be permitted in these water bodies with regulatory authority 15 
approval under a slightly lesser standard than required by current regulations.  Thus, these 16 
elements would likely have a slightly negative impact or no impact on topography by continuing 17 
to allow fill placement in streams, but eliminating the requirement that the operator demonstrate 18 
that avoidance is not reasonably possible. 19 

The definition of material damage to the hydrologic balance outside the permit area is expected 20 
to reduce surface mining slightly in the Appalachian Basin, resulting in a reduction of over 21 
100,000 permitted acres in this region.  Thus, it is expected that impacts to topography and 22 
geomorphology will be reduced in proportion to the number of permitted acres affected in the 23 
Appalachian Basin.  Affected acreages are not expected to shift significantly in other regions. 24 

Deleted: 4.4.1-1
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4.26.2.2 Land Elements 1 

Under Alternative #4, surface configuration and fill optimization policies and any changes to 2 
AOC exceptions would be left to the regulatory authority to set based on the unique situations in 3 
each state or region.  Because fill minimization and optimization policies already exist in the 4 
states where the majority of excess spoil is produced and valley fills are constructed, it is not 5 
expected that Alternative #4 would affect topography or geomorphology in any region since 6 
these policies are expected to remain in use.  Because there are so few excess spoil disposal sites 7 
outside the Central Appalachian Basin, it seems unlikely that additional states would develop fill 8 
minimization policies that would only apply to a handful of valley fills.  Currently, a regulatory 9 
authority could develop a surface configuration policy or geomorphic reclamation policy, like 10 
New Mexico, even if excess spoil disposal was not an issue in that area.  Thus, Alternative #4 11 
would not change a regulatory authority’s ability to develop any additional policies regarding 12 
topographic and geomorphic restoration practices.  Although this regulation might encourage 13 
other states to develop such policies, it is unknown if that would occur.  Additionally, since 14 
regulatory policies do not have the force of law that regulations have, these policies could not be 15 
enforced if an operator was not in compliance.  Finally, the fill minimization requirements in 16 
Alternative 1 would apply to a much broader range of mining operations than current policies, 17 
and thus this element would not be as beneficial as Alternative 1 in respect to fill minimization. 18 

Similarly, regulatory authorities already provide for limits on variances and exceptions from 19 
AOC requirements.  For example, Kansas, due to its relatively flat topography, does not allow 20 
for any variances from AOC in its regulations.  Thus, this element would not have an effect on 21 
current practices related to AOC variances. 22 

As such, the Land Elements under Alternative #4 would not have any effect on current practices 23 
related to topography or geomorphology. 24 

4.26.3 Water Resource Areas 25 

4.26.3.1 Water Elements 26 

4.26.3.1.1 Physical Impacts 27 

4.26.3.1.1.1 Water Resource Planning 28 

Under Alternative 4, there would be a net national increase in coal production of 0.6%. 29 
Therefore, on a national scale, water availability and usage impacts may be only slightly greater 30 
than Alternative 1 (No Action).  However, water availability and usage impacts may vary by 31 
region.  Under this alternative, net coal production increases in three regions—the Northern 32 
Rocky Mountains and Great Plains (4.9%), the Illinois Basin (1.5%), and the Northwest 33 
(4.9%)—and decreases in four regions—the Appalachian Basin (−4.2%), the Colorado Plateau 34 
(−4.1%), the Gulf Region (−0.9%), and the Other Western Interior (−0.1%).  An increase in coal 35 
production may result in an increase in coal mining-related water withdrawals and usage, 36 
adversely affecting water availability. For the most part, the increases are modest and would 37 
likely have little to no impact on water availability.  Any resulting water availability impacts 38 
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would likely be highly localized and dependent on local water availability and demand.  The 1 
relatively modest decreases in coal production in some regions may result in modest beneficial 2 
impacts to water availability, in that water that would have been used for coal production could 3 
be used for other beneficial uses.  Like adverse impacts, these beneficial impacts would likely be 4 
highly localized.  Coal mining-related water withdrawals constitute less than 1% of total regional 5 
water withdrawals (USGS, 2005).  6 

Under Alternative 4, various regulatory elements, including stream definition, baseline data 7 
collection and analysis, definition of material damage to the hydrological balance, activities in or 8 
near streams, and mining through streams may have regionwide impacts on water availability 9 
and usage.  Streams would be defined using Clean Water Act (CWA) Section 404 criteria rather 10 
than SMCRA or hydrological classification criteria.  This would likely result in increased stream 11 
protection compared with in Alternative 1.  Activities in or near streams would be regulated 12 
similarly to the 1983 Stream Buffer Zone (SBZ) rule: activities in perennial or intermittent 13 
streams or on the surface of land within 100 feet of said streams would be prohibited, unless the 14 
applicable regulatory authority concludes that the SBZ incursion will not cause or contribute to a 15 
violation of water quality regulations.  This requirement may be more protective of water 16 
availability than Alternative 1, since it may minimize impacts to stream flow and therefore 17 
downstream water availability.  Mining would only be allowed through streams that are 18 
previously impaired, potentially reducing the number of streams that could be possibly affected 19 
by coal mining activities, which would likely be more protective of water availability than 20 
Alternative 1 but less so than Alternative 2.  Lastly, corrective action thresholds would be 21 
established using numerical criteria by the applicable regulatory agency. The establishment of 22 
specific numerical criteria, such as for base stream flow requirements, may have a beneficial 23 
impact on downstream water availability.  24 

On a national scale, water quality impacts, based solely on coal production, would be nearly the 25 
same as those under Alternative 1.  Water quality impacts may vary by region, depending on net 26 
coal production changes.  In regions where coal production increases, water quality may be 27 
adversely affected if the number of NPDES and SDWA violations increase proportionally.  In 28 
regions where coal production decreases, water quality may improve, should NPDES and SDWA 29 
violations decrease proportionally.  It is likely that water quality impacts related directly to coal 30 
production changes will be highly localized and dependent on local water quality and water 31 
supply resources.  32 

Regulatory elements under this alternative may affect drinking water quality.  The collection of 33 
12 months of baseline water quality data and the requirement to monitor water quality data 34 
during mining operations, along with the establishment of numerical water quality corrective 35 
action thresholds, may have a beneficial impact on water quality.  The incremental adverse 36 
impacts in impaired streams may be significant.  However, prohibiting activities in or near 37 
streams that are unimpaired will preserve existing water quality and beneficial use designations, 38 
if applicable.  In summary, this alternative is likely more protective of water quality than 39 
Alternative 1 but less so than Alternative 2.   40 
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4.26.3.1.1.2 Surface Water Hydrology 1 

Alternative 4 has only a 0.6% increase in overall coal production compared to Alternative 1 and 2 
is nearly the same as Alternative 3.  The 0.6% increase in overall coal production in Alternative 3 
4 is generated by a 1% increase in surface mining, while underground mining is basically held 4 
constant compared to Alternative 1.  The increase in surface coal mining is entirely due to a 5% 5 
increase in the Northern Rocky Mountains and Great Plains.  The Appalachian Basin, Illinois 6 
Basin, and Colorado Plateau are expected to experience decreases of approximately 10%, 5% 7 
,and 4%, respectively, compared to Alternative 1.  Thus, as in other scenarios, the acreage of 8 
surface mining affected, and presumably associated hydrologic impacts, will be decreased by 9 
shifting production to the Northern Rocky Mountains and Great Plains.  Compared to Alternative 10 
1, there will be an approximate decrease of 2,150 acre/yr in the Appalachian Basin and an 11 
approximate increase of 400 acre/yr in surface mining for the Northern Rocky Mountains and 12 
Great Plains.  Underground mining is essentially unchanged in a comparison of Alternatives 1 13 
and 4. 14 

The most significant provision in the water elements of Alternative 4 is the allowance of mining 15 
through streams if the stream, defined by the Clean Water Act, had been impaired or affected 16 
prior to mining activities.  The potential impact of this provision in the Appalachian Basin is that 17 
mining may be directed toward areas that have had some level of residential development, 18 
particularly in rural areas, due to the predominance of straight pipes for sewage treatment in such 19 
areas.  Additionally, stream impairments are highly associated with sedimentation that may be 20 
associated with timber harvesting activities, thus enabling surface mining in many areas where it 21 
would normally exist.  Watersheds without previously impaired streams would remain in a more 22 
pristine state, in that mining would be precluded.  It may be difficult to link previous stream 23 
impairment, especially associated with sediment, only to forestry operations and not to forest 24 
harvesting operations that preceded surface mining activities.  The 5% projected increase in 25 
surface mining in the Northern Rocky Mountains and Great Plains indicates the belief that 26 
streams in this region have been previously impaired, most likely by gas extraction activities. 27 

It may be difficult to meet the material damage definition of rebuttable presumption based on a 28 
percentage of stream miles that are or may be adversely affected when considering the current 29 
database of impaired streams in the Appalachian Basin.  A means to reduce material damage 30 
would be to aggressively implement a systems approach to alternative mining practices and use 31 
of BMPs to reduce potential hydrologic impacts. 32 

Stream Length Impacts 33 

The shift in surface mining from the Appalachian Basin, Illinois Basin, and Colorado Plateau to 34 
the Northern Rocky Mountains and Great Plains would be an overall reduction in length of 35 
stream affected.  A 5% increase in Northern Rocky Mountains and Great Plains surface coal 36 
production would increase affected stream length by approximately 0.8 miles annually.  Annual 37 
decreases of stream miles affected in the Appalachian Basin, Illinois Basin, and Colorado 38 
Plateau would be 2.8, 0.3, and 0.1, respectively.  These represent decreases of approximately 39 
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6.6%, 2.0%, and 3.9% for the Appalachian Basin, Illinois Basin, and Colorado Plateau, 1 
respectively, of impacted stream miles under Alternative 4, compared with Alternative 1. 2 

4.26.3.1.1.3 Groundwater Hydrology 3 

Table 4.4.3-7 presents the predicted stream impacts calculated by the production shift 4 
mathematical model described in further detail under Coal Resources and Mining consequences.  5 
Values for% public supply from groundwater and% domestic self-supplied groundwater were 6 
calculated from population data extracted from 2005 U.S. Geological Survey water-use data, 7 
http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 8 

Table 4.26.3-1 Anticipated Regional Stream Impacts for Alternative 4 9 

  Region 
Stream 
(mi/yr) 
Impacts 

% 
Change 
from Alt 

1 

% Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

4
 

Appalachian Basin 66.22 -6.58% 13.24% 16.53% 

Colorado Plateau 7.66 -3.92% 13.54% 18.51% 

Gulf Coast 5.94 -1.26% 6.45% 30.94% 

Illinois Basin 14.16 -1.98% 7.75% 14.99% 

Northern Rocky 
Mountains and 
Great Plains 

11.12 4.94% 20.69% 6.89% 

Northwest 0.04 -75.32% 0.00% 18.21% 

Other Western 
Interior 

0.9 -1.41% 1.22% 6.85% 

 10 

Under Alternative 4, acres disturbed and stream length impacts in the Appalachian Basin are 11 
predicted to be decreased by approximately 6.5%.  This reduction would result in some 12 
groundwater quality improvements and groundwater recharge reductions when compared with 13 
the No Action Alternative, similar to but less than under Alternatives 2 and 3. 14 

Within the Colorado Plateau, Alternative 4 is predicted to result in only minor changes compared 15 
with the Alternative 1.  Groundwater impacts in the Colorado Plateau region are typically 16 
localized; therefore, the minor improvements with regard to groundwater expected under this 17 
alternative would be relatively insignificant when compared with the No Action Alternative. 18 

Mining in the Gulf Coast and Illinois Basin regions under this alternative would only change 19 
very slightly when compared with the No Action Alternative; therefore, no significant changes in 20 
groundwater quality or supply would be anticipated to occur. 21 

Mining in the Northern Rocky Mountains and Great Plains region would be expected to increase 22 
by approximately 5% under this alternative when compared with the No Action Alternative.  23 
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Similar to the discussion under Alternative 2, groundwater impacts would be expected to 1 
increase under this alternative but could be considered to be relatively temporary. 2 

Under this alternative, mining production in the Northwest region is anticipated to be reduced by 3 
approximately 75%.  Thus, groundwater impacts under this alternative would be less than for the 4 
No Action Alternative; however, they are already relatively insignificant. 5 

Mining in the Other Western Interior region under this alternative would change only very 6 
slightly when compared with the No Action Alternative; therefore, no significant changes in 7 
groundwater quality or supply would be anticipated to occur. 8 

4.26.3.1.2 Chemical Impacts 9 

4.26.3.1.2.1 Surface Water Quality 10 

This section describes potential impacts to surface water quality under Alternative 4 from the 11 
water elements included in the DEIS analysis (1) Stream Definition, (2) Activities In or Near 12 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) Mining Through 13 
Streams, and (5) Corrective Action Thresholds).  For Alternative 4, potential water quality 14 
impacts will be evaluated based on the predicted percentage change in coal production compared 15 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 4, small net national increases in 16 
surface (1%) and total (0.7%) coal production are predicted, with no change predicted for 17 
underground coal production.   On a regional scale, predicted changes to underground, surface, 18 
and total coal production also are predicted to be small (generally less than 5%).  As a result, 19 
coal mining activities in or near streams and mining through streams would be expected to be 20 
similar to current conditions under Alternative 4.  Therefore, on both a national and a regional 21 
scale, impacts to surface water quality are expected to be similar to those under Alternative 1.   22 

4.26.3.1.2.2 Groundwater Quality 23 

As for surface water, impacts to groundwater quality under Alternative 4 are likely to be similar 24 
to those occurring under Alternative 1 (No Action) because coal production under Alternative 4 25 
is predicted to be similar to current production levels. 26 

4.26.3.2 Land Elements 27 

4.26.3.2.1 Physical Impacts 28 

4.26.3.2.1.1 Surface Water Hydrology 29 

The setting of fill optimization policies based on topography and other site-specific issues may 30 
be expected to reduce hydrologic impacts of increased runoff volume and flooding potential 31 
when comparing Alternatives 1 and 4.  Such policies would decrease the number and size of fills, 32 
thereby reducing the watershed area affected.  The fill optimization policies in addition to the 33 
predicted decrease of nearly 10% in the amount of surface mining would be expected to decrease 34 
hydrologic impacts in watersheds that would have otherwise had valley fills.  Since fills are 35 
predominantly used in Kentucky and West Virginia, such fill reduction would primarily affect 36 
hydrology in these areas of the Appalachian Basin. 37 
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4.26.3.2.1.2 Fluvial Processes 1 

Stream Morphology Change 2 

Under Alternative 4, changes in fluvial processes are expected to be closely associated with 3 
changes in hydrology, erosion, and stream lengths.  Fill optimization policies would decrease the 4 
number and size of fills placed over streams, and as such, should decrease the impact on fluvial 5 
processes.  For regions that do not use valley fills, such as the Northern Rocky Mountains and 6 
Great Plains, increases in fluvial process impacts are not expected. 7 

The allowance of mining through streams, if affected prior to mining activities and if done in 8 
such as way as to improve water quality above pre-mining conditions, may benefit downstream 9 
reaches.  The compensatory mitigation required by the CWA Section 404 program will provide 10 
incentive for reducing the amount of streams affected.  Alternative 4 is expected to reduce the 11 
amount of mining in areas of high stream quality by shifting mining to areas where impaired or 12 
impacted streams are located. 13 

Erosion and Sediment Control 14 

Similar to Alternative 3, there would be an expectation of lesser quantities of erosion and need 15 
for fewer sediment ponds with the implementation of reduced fills due to fill optimization 16 
policies. 17 

4.26.3.2.2 Chemical Impacts 18 

4.26.3.2.2.1 Surface Water Quality  19 

This section describes potential impacts to surface water quality under Alternative 4 from the 20 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 21 
Exceptions).  For Alternative 4, surface water quality impacts from changes in the land elements 22 
will be evaluated based on the predicted percentage change in coal production compared with 23 
Alternative 1 (see Table 4.2.3-5).  Under Alternative 4, small net national increases in surface 24 
(1%) and total (0.7%) coal production are predicted, with no change predicted for underground 25 
coal production.  On a regional scale, changes to underground, surface, and total coal production 26 
also are predicted to be small (generally less than 5%).  Consequently, under Alternative 4, land 27 
surface reconfiguration and/or creation of fills in or near streams are expected to be similar to 28 
current levels.  Therefore, both nationally and regionally, impacts to surface water quality from 29 
land element modifications are expected to be similar to those under Alternative 1.   30 

4.26.3.2.2.2 Groundwater Quality 31 

As for surface water, impacts to groundwater quality from land element modifications under 32 
Alternative 4 are expected to be similar to those occurring under Alternative 1 (No Action) 33 
because coal production under Alternative 4 is predicted to be similar to current production 34 
levels (generally within 5%). 35 
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4.26.3.3 Other Elements 1 

4.26.3.3.1 Physical Impacts 2 

4.26.3.3.1.1 Surface Water Hydrology 3 

The adoption of the Reclaimed Desired Plant Species (RDPC) provision specified in the element 4 
on Revegetation and Topsoil Management of Alternative 4 may decrease hydrology impacts 5 
compared to Alternative 1 in that all coal regions would be required to adopt reclamation 6 
procedures to establish plants that would require microsurface changes.  Such changes may be 7 
expected to reduce surface runoff and reduce peak flow. 8 

4.26.3.3.1.2 Fluvial Processes 9 

Stream Morphology Change 10 

The effect of the adoption of the RDPC on fluvial processes will depend in part on the plant 11 
communities selected.  If grasses and legumes are selected for areas that were previously 12 
forested, increases in runoff and sedimentation over pre-mining conditions may occur.  These 13 
increases could result in streams undergoing degradation or aggradation.  If forested species are 14 
selected instead, hydrologic and sedimentologic impacts may not increase.   15 

Erosion and Sediment Control  16 

The adoption of the RDPC provision would be expected to reduce erosion rates compared to 17 
Alternative 1 due to microsurface changes and an expectation of more successful establishment 18 
of native plants.  In the Appalachian Basin, adoption of the FRA, in conjunction with an 19 
approximate reduction of nearly 10% in surface mining, would further reduce the quantity of 20 
sediment produced. 21 

4.26.3.3.2 Chemical Impacts 22 

4.26.3.3.2.1 Surface Water Quality 23 

This section describes potential impacts to surface water quality under Alternative 4 from the 24 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 25 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 26 
and Reclamation).  For Alternative 4, surface water quality impacts from changes in the other 27 
elements will be evaluated based on the predicted percentage change in coal production 28 
compared with Alternative 1 (see Table 4.2.3-5).  As noted above, coal production under 29 
Alternative 4 is predicted to be similar to current production levels (generally within 5% 30 
nationally and by region). 31 

However, modifications to the other elements considered in this DEIS are expected to have little 32 
effect on surface water quality (see Section 4.1.3.3.2.2 for rationale).  Under Alternative 4, 33 
surface water quality is expected to change little in all coal-producing regions, but this 34 
conclusion is based on an evaluation of  water elements (see Section 4.4.3.1.2) and land elements 35 
(see Section 4.4.3.2.2), not the other elements. 36 
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4.26.3.3.2.2 Groundwater Quality 1 

Groundwater quality impacts under Alternative 4 are likely to be similar to current impacts in all 2 
regions, as noted above.  However, these changes are the result of changes in water elements (see 3 
Section 4.3.3.1.2) and land elements (see Section 4.3.3.2.2), not the other elements. 4 

4.26.4 Biological Resources  5 

4.26.4.1 Water Elements 6 

For this analysis, the following assumptions were made to describe the mining practices that are 7 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 4: 8 

• Mining and mining activities could occur in all stream types. 9 

• Excess spoils could be placed in all stream types. 10 

• Ephemeral streams would not be protected. 11 

• Approximately 106 additional miles of perennial and/or intermittent streams 12 
would be affected each year by new coal mining operations (Table 4.4.5-1). 13 

• The miles of ephemeral streams that might be affected by coal mining 14 
practices under Alternative 4 are not known. 15 

Therefore, adverse impacts to aquatic communities associated with coal mining would be 16 
expected to occur in only 5% fewer miles of streams under Alternative 4 compared to the No 17 
Action Alternative.  The types of adverse impacts expected under this alternative would be 18 
similar to those described above for the No Action Alternative at some new mining sites, because 19 
mining in, near, and through streams would still be allowed under certain circumstances. 20 

The reasonable, foreseeable development scenario for coal production in the United States under 21 
Alternative 4 is for a decrease in mining activity (both surface and underground) in the 22 
Appalachian Basin, Colorado Plateau, and Gulf Region; an increase in mining (both surface and 23 
underground) in the Northern Rocky Mountains and Great Plains region; an increase in surface 24 
mining in the Northwest region (with no underground mining expected to occur); and an increase 25 
in underground mining with a concurrent decrease in surface mining in the Illinois Basin and the 26 
Other Western Interior region.  Therefore, stream impacts related to new mine development 27 
would be expected to change proportionally where new mining development occurs, with the 28 
greatest impacts expected in the Appalachian Basin region. 29 
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Table 4.26.4-1. Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under Alternative 4 and the No Action 2 

Alternative 3 

Region 

Alternative 1 Alternative 4 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 30,941 66.2 

Colorado Plateau 4,219 8.0 4,054 7.7 

Gulf Coast 3,120 6.0 3,081 5.9 

Illinois Basin 7,590 14.4 7,441 14.2 

Northern Rocky Mountains and Great Plains 5,863 10.6 6,152 11.1 

Northwest 163 0.2 40 0.0 

Other Western Interior 411 0.9 405 0.9 

Total 54,488 111 52,115 106 

 4 

Under this alternative, the water quality protection goals for sites where mine-throughs are 5 
allowed would be more stringent than under the No Action Alternative.  Therefore, it is likely 6 
that problems will be identified earlier and corrective actions taken to reduce downstream 7 
impacts related to AMD and stormwater quality problems. 8 

Under this alternative, perennial and intermitted streams will receive expanded benefit from 9 
better protection of stream buffers, which will, in turn, leave increased portions of riparian zones 10 
intact.  This should result in better protection of stream water quality. 11 

Alternative 4 adopts the CWA’s definition for “waters of the U.S.,” which includes wetlands that 12 
have clear hydrologic connections to navigable waterways and tributaries.  As a result, wetlands 13 
that are jurisdictional under the CWA would be protected under SMCRA as well.  Isolated 14 
wetlands would not be afforded direct protection but would still be considered wildlife habitat 15 
under NEPA; therefore impacts to these would need to be avoided and minimized to the greatest 16 
extent practical. 17 

Under Alternative 4, surface configuration and fill optimization policies, and AOC requirements, 18 
would be left to the various regulatory authorities to set based on varying topography and other 19 
site-specific issues.  This situation would not necessarily encourage wetlands establishment in 20 
small depressional areas on the reclaimed mine site, as restoring the small topographic 21 
differences would not consistently be a requirement.  Riparian wetlands adjacent to headwater 22 
streams mainly in the eastern U.S. regions would also remain at risk from impacts from mining. 23 
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Alternative 4 would result in the adoption of the Desirable Plant Community (DPC) concept.  1 
The DPC concept would allow applicants to revegetate sites with species that are reasonable 2 
communities for the sites.  This could result in a temporal change in wetland functions on sites 3 
that contained forested wetlands prior to mining and that are revegetated with herbaceous 4 
species.  The change in wetland functions would be mitigated under Section 404 of the CWA if 5 
the on-site forested wetlands are considered waters of the United States. 6 

Fish and wildlife habitat protection and enhancement measures would apply only to affected 7 
habitats that are valuable to federally listed threatened and endangered species.  Wetlands would 8 
be enhanced only if they currently provide or have the potential to serve as habitat for threatened 9 
or endangered species. 10 

Material damage to the hydrologic balance would be defined by stream miles affected within 11 
watersheds.  The potential exists for the hydrology of some stream systems to change, and 12 
therefore to have an effect on adjacent riparian wetlands and wetlands found on floodplains.  13 
Groundwater levels nearby the mine sites could change and have an impact on wetlands locally 14 
around the mine sites. 15 

In summary, under Alternative 4, future coal mining practices would be expected to result in 16 
adverse impacts to aquatic resources at some sites.  These adverse impacts would be expected to 17 
include impairment of macroinvertebrate and fish communities both on- and off-site, degraded 18 
water quality, permanent loss of ephemeral streams, and permanent loss of perennial and 19 
intermittent stream habitats through burial. 20 

4.26.4.2 Land Elements 21 

For this analysis, the following assumptions were made to describe the mining practices that are 22 
most likely to affect terrestrial ecosystems as allowed by SMCRA for Alternative 4: 23 

• It is not known whether the AOC will have to be reestablished at all mining 24 
sites, because those decisions will be made on a case-by-case basis by 25 
regulatory authorities. 26 

• Approximately 52,000 new acres of land are expected to be developed for 27 
new coal mining operations each year under this alternative (Table 4.4.5-1).  28 
Essentially, there would be a 4% reduction in the amount of land that would 29 
be affected by development of new mines each year under this alternative 30 
compared to the No Action Alternative. 31 

Substantial unknowns are associated with potential impacts to terrestrial resources under this 32 
alternative because requirements related to surface configurations, fills, and AOC exceptions are 33 
not spelled out, but instead would be decided case by case.  It is possible that new mine sites 34 
developed in the future under this alternative would have fewer adverse impacts to upland 35 
resources compared to the No Action Alternative because the regulatory authorities may not 36 
allow AOC exceptions. 37 
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In summary, under Alternative 4, future coal mining practices may result in major adverse 1 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 2 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 3 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 4 
permanent loss of terrestrial habitat.  These adverse impacts would be expected to occur with all 5 
mining methods and in all coal regions, but the majority of the adverse impacts are expected to 6 
occur in the Appalachian Basin. 7 

4.26.4.3 Other Elements 8 

For this analysis, the following assumptions were made to describe the practices that are most 9 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems as allowed by 10 
SMCRA for Alternative 4: 11 

• Topsoil does not necessarily have to be reused on-site. 12 

• Cleared forest does not necessarily have to be restored to forest. 13 

• There is no requirement that native species be used in revegetation activities. 14 

• Habitat enhancement projects do not necessarily have to occur within the 15 
same watershed. 16 

Invasive species tend to be successful in colonizing disturbed areas and can become a serious 17 
impediment to successful outcomes in reclamation and restoration projects.  The environmental 18 
monitoring requirements associated with this alternative do not extend to determining whether 19 
invasive species would adversely affect habitat quality in the reclamation areas.  Therefore, it is 20 
possible that habitat quality may be diminished by invasive species that become established 21 
during the restoration activities. 22 

Under this alternative, the mining company would select existing vegetation types around the 23 
mine site to represent the reclaimed desired plant community (RDPC).  The net effect of this 24 
provision is that site restoration would require neither reforestation nor the use of native species.  25 
This would result in reclaimed mine sites with lower-quality habitat and potentially lower 26 
diversity of native species than pre-mining conditions.  This is similar to what occurs at some 27 
sites under the No Action Alternative and would result in long-term adverse impacts to 28 
biological resources. 29 

4.26.5 Land Use; Visual Resources; Recreation 30 

Alternative 4 would result in changes to the requirements for obtaining a permit and for mining 31 
operations under SMCRA.  Most of these changes are more restrictive than Alternative 1, but not 32 
as restrictive at Alternative 2.  Alternative 4 is predicted to result in a reduction of surface mining 33 
in the Appalachian Basin, Illinois Basin, Colorado Plateau, and Gulf Coast coal resource regions.  34 
The reduction of production in these regions would be replaced with increased surface mining in 35 
the Northern Rocky Mountains and Great Plains coal resource region and with increased 36 
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underground mining in the Illinois Basin coal resource regions.  Specific values for these 1 
anticipated increases and decreases are listed in Table 4.4.5-1 below.  2 

Table 4.26.5-1 Anticipated Land and Stream Impacts for Alternative 4 3 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mile/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 30,941 66.22 −6.59 

Colorado Plateau 4,054 7.66 −3.89 

Gulf Coast 3,081 5.94 −1.16 

Illinois Basin 7,441 14.16 −1.94 

Northern Rocky Mountains and 
Great Plains 

6,152 11.12 5.00 

Northwest 40 0.04 −75.00 

Other Western Interior 405 0.90 −1.10 

 4 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 5 
that would directly affect visual resources. 6 

4.26.5.1 Water Elements 7 

Alternative 4 is the least restrictive alternative considered.  Stream definition and current water 8 
quality considerations would permit mining to occur in, near, or through more streams than 9 
under the other alternatives, with the exception of the No Action Alternative.  This alternative 10 
would be expected to have more of a negative impact on dispersed recreational activities than 11 
Alternatives 2, 3, and 5.   12 

More restrictive definitions of streams and material damage, as well as limitations on activities 13 
near streams or on mining through streams, would reduce the potential for visual impacts in an 14 
area because it would reduce and limit the surface impacts along streams or other waterbodies 15 
from mining activities in all regions.  Changes to streams would be reduced but not prohibited, 16 
but may include restrictions in some wetlands and other waterbodies not traditionally 17 
characterized as streams.  Where mining activities are allowed, material damage to the 18 
hydrologic balance outside the permit area is defined by a percentage of miles that would 19 
permanently damage the watershed.  These restrictions would allow some permanent impacts to 20 
the visual quality of streams.  Changes to corrective action thresholds do not provide specific 21 
limitations that affect the visual quality of an area.  22 

4.26.5.2 Land Elements 23 

Fill optimization policies and exceptions from AOC requirements would be implemented by 24 
regulatory authorities.  Since fills mainly apply to the Appalachian Basin, the land element 25 
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considerations under this alternative would primarily affect the Appalachian Basin and have very 1 
little or no effect on the other coal resource regions.  Recreational and land use impacts in the 2 
Appalachian Basin would minimally vary from those under the No Action Alternative because 3 
fills would still be permitted but would require optimization techniques.  Many states are already 4 
requiring demonstration of fill optimization in the permitting process; thus, this alternative would 5 
be expected to result in only minor changes from existing requirements. 6 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 7 
the pre-existing physical conditions, and therefore potentially affect visual quality.  Under 8 
Alternative 4, these requirements would remain under the authority of the various regulating 9 
agencies in the regions.  The existing practices and documentation for review and assessment of 10 
visual impacts would continue.  In the Appalachian Basin, Gulf Coast, and Illinois Basin regions, 11 
where visual impact assessment is not usually well documented, the continuation of the existing 12 
practices can result in visual impacts.  In the Colorado Plateau and Northern Rocky Mountains 13 
and Great Plains regions, where most of the land within the coal fields is managed by the BLM, 14 
existing visual resource assessment and mitigation are often well documented and included in 15 
environmental assessments, which prevents or minimizes visual impacts.  16 

This alternative will also require reforestation, similar to Alternatives 2, 3, and 5.  As such, it can 17 
be expected that required reforestation of previously mined areas would have similar impacts, 18 
such as preclusion of postmining land uses such as cropland and industrial. 19 

4.26.5.3 Other Elements 20 

This alternative is less stringent on the type of revegetation required and does not require fish 21 
and wildlife enhancement unless federally listed species are affected.  These relaxed 22 
requirements would likely result in less reclaimed land being returned to forested conditions and 23 
thus might be expected to affect some forms of dispersed recreational opportunities in those 24 
regions where pre-mined lands are predominantly forest.  However, with regard to wildlife 25 
abundance and associated hunting opportunities, the largest diversity of species can be found in 26 
landscapes with the largest diversity of habitat types.  Most game species thrive in fragmented, 27 
edge-dominated habitats.  Currently, the best hunting opportunities and game species populations 28 
in the central and southern Appalachian coal fields are on reclaimed mined landscapes.  The state 29 
wildlife agencies in Kentucky and West Virginia prefer PMLUs that restore forest cover to about 30 
30% of the mined area and use non-native herbaceous plantings such as white clover, red clover, 31 
sweet clover, kobe lespedeza, and orchard grass, in conjunction with native grasses, shrubs, and 32 
trees.   33 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 34 
and reclamation, and fish and wildlife protection and enhancement do not consider or affect 35 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 36 
revegetation and topsoil management in accordance with pre-mining land use or an approved 37 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 38 
areas are not restored to forested state.  The requirements under Alternative 4 call for “reclaimed 39 
desired plant community” applications.  These requirements may change the visual quality of the 40 
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site after project completion in all regions, although this change would be an improvement or 1 
acceptable replacement for postmining use.   2 

4.26.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 3 

This analysis of potential socioeconomic effects is based on the estimated coal production value 4 
shifts in each region associated with each alternative for both underground coal mining and 5 
surface coal mining.  Production values were used in association with current employment 6 
numbers and productivity per employee as reported by the EIA for 2008 and 2009 to estimate the 7 
predicted changes associated with the alternatives for implementing the proposed action.  All 8 
employment changes are based on the direct mine employment as defined by EIA as, all 9 
employees engaged in production, preparation, processing, development, maintenance, repair 10 
shop, or yard work at mining operations, including office workers.   11 

Coal production was used as the direct indicator of potential socioeconomic effects based on 12 
potential changes in direct mine employment.  These employment changes were then used to 13 
estimate regional personal earnings, changes to unemployment from the effect of changes in the 14 
direct mine employment levels, and tax and royalty information.  It was assumed that there was 15 
no outward migration of the population associated with the loss of employment positions in any 16 
region, thereby providing a worst-case scenario associated with the direct mine employment 17 
changes.  Those changes were then expanded to include an estimated number of dependents 18 
associated with each lost direct mine position to indicate potential effects to the number of 19 
persons falling below the poverty threshold.   20 

Indirect and induced changes to overall employment were only estimated based on the estimated 21 
state multipliers; however, since an accurate coal mining related multiplier was not calculated for 22 
each region, these values were not combined with the direct employment effects, due to potential 23 
over or underestimating of those effects.  A determination of substantial changes to any of the 24 
socioeconomic indicators was based on the direct coal mine employment effects with a 25 
characterization of the potential rough order of magnitude changes associated with indirect and 26 
induced changes.   27 

Implementation of Alternative 4 would result in some adverse socioeconomic effects in local 28 
areas in certain coal-producing regions, though less than all other alternatives, excluding 29 
Alternative 1, the No Action Alternative.  These conditions would directly relate to loss of 30 
employment in certain regions, which would affect personal earnings, and state income taxes and 31 
other local taxes, which have not been calculated here because of a lack of consistent data across 32 
the region.  In addition, there would be a loss of tax revenue associated with severance taxes and 33 
corporate business taxes through a decline in production in certain regions.  Overall, there is an 34 
expected production increase of 0.6% over Alternative 1; however, production changes vary by 35 
region, with the Northern Rocky Mountains and Great Plains, Illinois Basin, and Northwest 36 
regions increasing production and the other regions losing production. 37 

4.26.6.1 Economics 38 Deleted: ¶
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4.26.6.1.1 Employment and Unemployment 1 

4.26.6.1.1.1 Employment Changes in Coal Mining 2 

Selecting Alternative 4 would result in a net loss in total coal mining employment of over 2,100 3 
positions nationally.  Table 4.4.7-1 lists the estimated number of positions by production type 4 
and the percentage change in employment when compared to Alternative 1.  The two coal-5 
producing regions that would not show a decline in employment positions in the surface coal 6 
mining industry are the Northern Rocky Mountains and Great Plains and the Northwest regions, 7 
which have an expected gain of 4.9% each in surface coal mining employment.  The Illinois 8 
Basin is estimated to gain enough positions through underground coal mining to offset and 9 
expand from the loss of positions in surface coal mining.  The Appalachian Basin and the 10 
Colorado Plateau would be expected to experience the greatest losses in employment in the coal 11 
mining industry, with the greatest percentage losses from the surface mining reductions 12 
associated with the proposed regulations for Alternative 4.  The Gulf Region and Other Western 13 
Interior region would also lose employment positions, though the losses would be less than 1% 14 
of the estimated employment from Alternative 1. 15 

Table 4.26.6-1. Alternative 4 Direct Coal Mining
1
 Employment Positions Estimated by 16 

Production Type and Region 17 

Coal-Producing Region 

Estimated Number of Direct 
Coal Mining2 Employment 

Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 38,418 20,425 58,843 -0.5 -10.3 -4.1 

Colorado Plateau 4,610 1,978 6,588 -4.3 -3.7 -4.1 

Gulf Coast 2,850 4,964 7,814 0.0 -0.7 -0.5 

Illinois Basin 7,916 2,656 10,573 4.9 -4.9 2.3 

Northern Rocky Mountains 
and Great Plains 

355 10,051 10,406 4.9 4.9 4.9 

Northwest 0 99 99 0.0 4.9 4.9 

Other Western Interior 63 320 383 4.9 -1.5 -0.5 
1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, or yard work at mining 18 

operations, including office workers, per EIA 2010 Annual Coal definition of coal mine employment.   19 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the estimated production under 20 
this alternative, as previously described.   21 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 22 

 23 
4.26.6.1.1.2 Estimated Employment Changes in Remainder of Economy 24 

Under Alternative 4, in combination with the loss of approximately 2,100 direct employment 25 
positions and additional 3,100 positions in indirect and induced capacity could also be lost; 26 
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however, that effect is just an estimate based on a average across all states within the region.  As 1 
indicated in Table 4.4.6-2, regions that are more dependent on employment from coal mining are 2 
the most substantially affected by this alternative.  The coal producing regions analyzed 3 
throughout this section are comprised of the counties that contain coal-mining activities and not 4 
the statewide effects, which could mask certain local implications of the alternative.   5 

Table 4.26.6-2 Alternative 4 Estimated Employment Changes Both Indirect & Induced and 6 
Direct Coal Mine Estimated Employment 7 

 8 

4.27 Coal-Producing Regions 

4.28 Indirect & 
Induced Effects 

4.29 Direct Coal Mine 
Employment 

Employment 

Net Change 
to Total 
Employed 

Employment 
Change 

Net Change 
to Total 
Employed 

Appalachian Basin -3,551 -0.09% -2,538 -0.06% 

Colorado Plateau -465 -0.22% -285 -0.14% 

Illinois Basin 329 0.06% 234 0.04% 

Gulf Coast -73 -0.05% -37 -0.03% 

Northern Rocky Mountain / Great 
Plains 603 0.18% 487 0.14% 

Northwest 6 0.25% 5 0.20% 

Other Western Interior -4 0.00% -2 0.00% 

 9 

4.29.1.1.1.1 Estimated Effects to the Number and Percentage of Unemployed 10 

In the Northern Rocky Mountains and Great Plains region, there would be an anticipated 11 
increase in employment both in underground and surface coal mining.  The increase could 12 
reduce the number of unemployed if all persons came from the active labor force in the coal-13 
producing region.  This increased number of positions could lower the unemployment rate by 14 
approximately 0.1%.  Table 4.4.7-2 lists the potential effects associated with the change in 15 
employment and the potential unemployment rate changes. 16 

Similar activity would be expected in both the Illinois Basin and the Northwest regions.  In the 17 
Illinois Basin, the increase in the number of employment positions in underground mining could 18 
compensate for the loss of positions in the surface coal mining industry.  In the Northwest, where 19 
there is not a viable underground mining industry, the increase in employment would be directly 20 
related to an increase in surface coal mining.  Employment changes in the remaining regions 21 
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would produce only negligible changes to unemployment rates.  The Appalachian Basin would 1 
be expected to experience the greatest net losses of employment positions; however, that number 2 
would not substantially affect the regional unemployment rate. 3 

Table 4.26.6-3. Alternative 4 Estimated Change in Number of Unemployed and the 4 
Unemployment Rate by Region from Direct Coal Mine Employment 5 

Coal-Producing Region 
Current 

Unemployment 
Rate (%) 

Change in 
Unemployed 

Change in the 
Unemployment 
Rate (% point) 

Appalachian Basin 10.0 2,538  0.1 

Colorado Plateau 11.1 285  0.1 

Gulf Coast 9.7 37  0.0 

Illinois Basin 10.2 -234 0.0 

Northern Rocky Mountains and 
Great Plains 

9.6 -487 -0.1 

Northwest 20.2 -5 -0.2 

Other Western Interior 8.9 2  0.0 

 6 

4.29.1.1.2 Earnings and Personal Income 7 

4.29.1.1.2.1 Earnings and Personal Income Changes from Coal Mining 8 

Implementation of Alternative 4 would result in a substantial loss of earnings and personal 9 
income in local areas of some coal-producing regions.  The most substantial losses would occur 10 
in the Appalachian Basin and the Colorado Plateau, though these estimated losses would be 11 
minor in comparison with total regional personal earnings.  Table 4.4.7-3 lists the estimated 12 
change in earnings and percentage change in earnings as compared to Alternative 1, the No 13 
Action Alternative.  When compared to total regional personal earnings, the loss of earnings in 14 
the coal industry is relatively small, with the largest loss occurring in the Colorado Plateau.  An 15 
estimated increase in personal earnings would be expected in the Northern Rocky Mountains and 16 
Great Plains, the Northwest, and the Illinois Basin regions. 17 

Table 4.26.6-4. Alternative 4 Estimated Change in Earnings from Direct Coal Mining 18 
Employment 19 

Coal-Producing Region 

Estimated Change in Earnings 
($1,000) 

Percentage Change from 
Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -9,883 -115,519 -125,402 -0.5 -10.3 -4.1 0.0 

Colorado Plateau -9,914 -3,700 -13,614 -4.3 -3.7 -4.1 -0.1 

Gulf Coast -25 -1,833 -1,858 0.0 -0.7 -0.5 0.0 

Illinois Basin 20,653  -7,537 13,116  4.9 -4.9 2.3 0.0 

Northern Rocky Mountains 
and Great Plains 

902  22,227  23,129  4.9 4.9 4.9 0.1 
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Northwest 0  256  256  0.0 4.9 4.9 0.1 

Other Western Interior 180  -197 -17 4.9 -1.5 -0.1 0.0 

 1 
4.29.1.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 2 

Economy 3 

Table 4.4.6-5 lists the potential effects to compensation and earnings from both the indirect and 4 
induced effects and direct effects of coal mining employment estimated from the production 5 
associated with Alternative 4.  Locally, this loss of earnings could be substantial as indicated in 6 
Table 4.4.6-4.  7 

Table 4.26.6-5 Alternative 4 Estimated Effects to Compensation and Earnings both for 8 
Indirect & Induced Effect and Direct Effects from Estimated Coal Mining Employment 9 

 10 

Coal-Producing 
Regions 

Indirect & Induced Effects 
Direct Coal Mine 

Employment 

Compensation 
($1,000) 

Net 
Change to 
Total 
Regional 
Personal 
Earnings 

Earnings 
($1,000) 

Net 
Change to 
Total 
Personal 
Earnings 

Appalachian Basin -$82,395 -0.03% -$125,402 -0.04% 

Colorado Plateau -$10,124 -0.06% -$13,614 -0.08% 

Illinois Basin $7,378 0.02% $13,116 0.03% 

Gulf Coast -$1,836 -0.02% -$1,858 -0.02% 

Northern Rocky 
Mountain / Great 
Plains $11,645 0.04% $23,129 0.08% 

Northwest $123 0.07% $256 0.14% 

Other Western 
Interior -$12 0.00% -$17 0.00% 

 11 

4.29.1.1.3 Poverty Levels 12 

Implementation of Alternative 4 would increase local poverty levels in some regions, if persons 13 
displaced by the loss of employment associated with reductions in the surface coal mining 14 
industry do not readily find other employment.  Table 4.4.7-4 lists, as a worst-case scenario, the 15 
potential effects from the loss of employment positions from surface mining.  This analysis 16 
assumes and average family size based on 2000 Census data (see Table 4.2.6-7) per region 17 
supported by each employment position lost.  It also assumes that none of the populations 18 
relocate to find jobs in other areas.  The table indicates that the areas that would experience the 19 
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greatest impacts would be in the Colorado Plateau and the Appalachian Basin, though the effects 1 
would be minor.  Conversely, the poverty rate could decline in the Northern Rocky Mountains 2 
and Great Plains, the Illinois Basin, and the Northwest regions if the employment positions 3 
generated from underground mining and surface mining could employ persons, either 4 
unemployed or from the working poor, with a household income below the poverty threshold. 5 

Table 4.26.6-6. Alternative 4 Estimated Change in Poverty Levels from Changes in Direct 6 
Coal Mine Employment 7 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated 
Total 

Population 
Below 

Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point 

Change in 
Poverty 

Rate 

Appalachian Basin -2,538 10,113 1,424,391 16.3 0.1 

Colorado Plateau -285 1,201 108,670 18.5 0.2 

Gulf Coast -37 156 59,764 17.1 0.0 

Illinois Basin 234  958 196,355 16.4 -0.1 

Northern Rocky Mountains and 
Great Plains 

487  1,869 88,251 12.3 -0.3 

Northwest 5  19 1,255 22.4 -0.3 

Other Western Interior -2 8 58,445 16.3 0.0 

 8 

4.29.1.1.4 Income and Severance Taxes 9 

Implementation of Alternative 4 would result in either small increases or reductions of tax 10 
revenues by coal region directly associated with coal mining.  In comparison with Alternative 1, 11 
the No Action Alternative, the impact on most coal regions would range between a 5% revenue 12 
loss and 6.5% revenue gain. 13 

The estimated impacts of Alternative 4 implementation on the AML fund by region are shown in 14 
Table 4.4.7-5.  This analysis shows that there would be modest increases of nearly 5% in the 15 
Northern Rocky Mountains and Great Plains and Northwest regions.  The Appalachian and 16 
Colorado Plateau regions would experience revenue reductions of 6.5% and 4%, respectively, 17 
and all other regions would have reductions of less than 1%.  Nationwide, the level of 18 
contributions to the AML fund would remain essentially even in comparison with the No Action 19 
Alternative. 20 
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Table 4.26.6-7. Alternative 4 Estimated Change in AML Funds Collected 1 

Coal-Producing Region 

Estimated Change in Abandoned 
Mine Lands Fees Collected 

($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -149 -4,843 -4,993 -0.5 -10.3 -6.5 

Colorado Plateau -325 -404 -730 -4.3 -3.7 -4.0 

Gulf Coast -0 -125 -125 0.0 -0.7 -0.7 

Illinois Basin 428  -526 -98 4.9 -4.9 -0.5 

Northern Rocky Mountains and 
Great Plains 

24  8,319  8,344  4.9 4.9 4.9 

Northwest 0  23  23  0.0 4.9 4.9 

Other Western Interior 3  -7 -4 4.9 -1.5 -0.8 

  2 
Estimated changes in the levels of severance tax revenues collected in each region are shown in 3 
Table 4.4.7-6.  Severance tax revenues would increase nearly 5% in the Northern Rocky 4 
Mountains and Great Plains region.  All other regions would experience reduced severance tax 5 
revenues, at rates ranging from 4.5% in the Appalachian Basin to 0.1% in the Other Western 6 
Interior. 7 

Table 4.26.6-8. Alternative 4 Estimated Change in State Severance Taxes 8 

Coal-Producing Region 

Estimated Change in State 
Severance Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -309 -4,328 -4,637 -0.5 -10.3 -4.5 

Colorado Plateau -549 -298 -847 -4.3 -3.7 -4.1 

Gulf Coast -0 -16 -16 0.0 -0.7 -0.6 

Illinois Basin 185  -835 -650 4.9 -4.9 -3.1 

Northern Rocky Mountains and 
Great Plains 

70  23,649  23,719  4.9 4.9 4.9 

Northwest Not Applicable 

Other Western Interior 6  -6 -0 4.9 -1.5 -0.1 

 9 

The estimated changes in state income taxes attributable to coal industry employment in each 10 
region are shown in Table 4.4.7-7.  Income tax revenues from coal mining nationwide would 11 
remain essentially even, with increases in the Northern Rocky Mountains and Great Plains and 12 
Illinois Basin regions of 4.9% and 2.3%, respectively.  Other regions would experience income 13 
tax revenue reductions ranging from 4.1% in the Appalachian Basin and Colorado Plateau to less 14 
than 1% in the Gulf Region and Other Western Interior. 15 
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Table 4.26.6-9. Alternative 4 Estimated Change in State Income Taxes 1 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -313 -3,657 -3,970 -0.5 -10.3 -4.1 

Colorado Plateau -374 -140 -514 -4.3 -3.7 -4.1 

Gulf Coast -1 -43 -43 0.0 -0.7 -0.5 

Illinois Basin 673  -245 427  4.9 -4.9 2.3 

Northern Rocky Mountains 
and Great Plains 

20  481  501  4.9 4.9 4.9 

Northwest Not Applicable 

Other Western Interior 7  -7 0 4.9 -1.5 -0.1 

 2 
Under Alternative 4, royalties would decline in all regions except the Northern Rocky Mountains 3 
and Great Plains compared to Alternative 1.  Table 4.4.7-8 lists the estimated royalties, 4 
distributions, and change from Alternative 1.  Tribes in New Mexico and Arizona would be 5 
expected to lose approximately $2.9 million in coal royalties, while tribes in Montana would 6 
receive an additional $0.6 million in coal royalties.   7 

Table 4.26.6-10. Alternative 4 Coal Royalties for FY 2008 by State and Estimated State 8 
Disbursement 9 

State 

Alternative 4 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Appalachian Basin/Illinois Basin 
Kentucky 0  2,333  1,166  0  -116 -58 

Colorado Plateau 
Colorado  0  72,030  36,015  0  -3,104 -1,552 

New 
Mexico  41,505  15,144  7,572  -1,664 -607 -304 

Arizona  32,558  0  0  -1,266 0  0  

Utah  0  33,473  16,736  0  -1,512 -756 

Gulf Coast 
Alabama  0  945  472  0  -470 -235 

Northern Rocky Mountain/Great Plains 
Wyoming  0  630,455  315,227  0  29,480  14,740  

Montana  11,836  46,469  23,234  553  2,173  1,086  

Other Western Interior 
Oklahoma  0  4,734  2,367  0  -7 -3 

Source:  Calculated from ONRR, 2010. 10 
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4.29.1.2 Demographics 1 

4.29.1.2.1 Populations Changes 2 

As shown in Table 4.4.7-1 the net number of persons potentially affected by implementation of 3 
Alternative 4 includes the dependents of those employed in the coal mining industry.  The 4 
estimates of net populations adversely affected range from over 10,000 persons in the 5 
Appalachian Basin to as few as 8 persons in the Other Western Interior.  For Alternative 4, no 6 
regions would have more than 0.1% of the population adversely affected, based on total 7 
population counts from the 2000 Decennial Census. 8 

4.29.1.2.2 Minority Population Effects 9 

Alternative 4 would not be expected to create adverse effects for minority populations in any of 10 
the regions because of the minor loss of employment positions overall.  Regions with high 11 
minority populations, such as the Northwest region, would be expected to realize a slight 12 
increase in employment from this alternative. 13 

4.29.1.3 Environmental Justice 14 

OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 15 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 4, 16 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 17 
as all communities would be provided the same opportunities to engage in the decision-making 18 
processes.  Likewise, communities associated with coal mining activities would benefit from 19 
locally protected environmental resources, which play a substantial role in the overall health and 20 
well-being of those communities.  Overall, Alternative 4 would likely be similar to the 21 
environmental effects when compared to the Alternative 1.   22 

Under Alternative 4, there would be a redistribution of coal production in the United States, with 23 
a decline in the Appalachia Basin, the Colorado Plateau, the Gulf Coast, and the Other Western 24 
Interior and an increase in the Illinois Basin, the Northern Rocky Mountain/Great Plains, and the 25 
Northwest.  Overall, it would be anticipated as a worst-case scenario that 2,100 direct coal 26 
mining employment conditions could be lost from the industry.  The Appalachia Basin and the 27 
Colorado Plateau would be anticipated to have the greatest percentage loss of positions.   28 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 29 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 30 
higher percentage of low-income population than the national average; however, it would be 31 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 32 
minority populations are in certain areas of the coal mining regions, with the primary minority 33 
population communities being Native American or Hispanic in the Southwest.  These 34 
communities may represent a higher percentage population than the national average but would 35 
be comparable at the local or regional level.  Given that this is a national rulemaking with 36 
estimated regional effects, local effects to low-income and minority populations cannot be 37 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 38 
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departments are required to initiate public outreach for all interested parties when a coal mining 1 
permit action is being considered.  Those public outreach activities could include a public notice 2 
of a permit action, a public meeting or hearing about the action, and provision of environmental 3 
documentation, such as a NEPA-compliant environmental assessment or EIS.  All stakeholders 4 
are provided this information and outreach opportunities, and OSM, by following the DOI 5 
Environmental Justice Action Plan in practice, ensures that low-income and minority 6 
communities have the same access to information as other communities. 7 

4.29.1.4 Utilities and Infrastructure 8 

Under Alternative 4, the net tonnage of coal produced in the United States would be nearly 9 
identical to current levels; however, production shifts would be expected to affect utilities. 10 

4.29.1.4.1 Utilities 11 

Because overall production is estimated to remain at nearly the same level as Alternative 1, it is 12 
assumed that Alternative 4 would not affect the net demand for water and wastewater treatment 13 
nationwide.  Because certain areas of the country would produce more coal and other areas 14 
would produce less, effects of Alternative 4 on utilities are discussed by basin below. It should 15 
be noted that many communities and households throughout the United States, notably in the 16 
Appalachian Basin and other rural areas, are not served by water or wastewater treatment 17 
facilities.  The evaluation of available treatment capacity by county and state does not account 18 
for households not yet connected to public water or sewer.  19 

 20 

Appalachian Basin 21 

Alternative 4 would reduce the amount of coal produced in the Appalachian Basin by 22 
approximately 4% and would reduce the need for water and wastewater treatment capacity in the 23 
majority of counties and states in this region.  Treatment capacity would be reduced directly 24 
because of less water and wastewater treatment demand from closing surface mines, or indirectly 25 
because of lower residential demand from out-of-work people leaving the area.  Production 26 
tonnages in all states in this basin would decrease slightly.  Most affected would be the states of 27 
Tennessee and Pennsylvania, where the tonnage produced from surface mining would decrease 28 
by 35% and 17%, respectively.  In other states in this basin, the tonnage produced by surface 29 
mining would decrease by between 2% and 10%. 30 

Colorado Plateau 31 

Alternative 4 would reduce the amount of coal produced in the Colorado Plateau by 32 
approximately 3% and would directly or indirectly reduce the need for water and wastewater 33 
treatment capacity in Utah. Overall, production tonnages in Colorado, New Mexico, and Arizona 34 
would stay at current levels, though Colorado and New Mexico would have decreases in the 35 
tonnages produced at surface mines and increases in tonnages produced at underground mines.  36 
In general, increased treatment capacity would not be expected in this basin. 37 
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Gulf Coast 1 

Alternative 4 would increase the amount of coal produced in the Gulf Coast by approximately 2 
2% and would directly or indirectly increase the need for water and wastewater treatment 3 
capacity in the majority of counties and states in this region.  Most affected would be 4 
Mississippi, where production tonnages produced by surface mines would increase by 5 
approximately 5%.  Mississippi has only marginal remaining capacity for water and wastewater 6 
treatment, so effects would require evaluation at a local level. 7 

Illinois Basin 8 

Alternative 4 would increase the amount of coal produced in the Illinois Basin by approximately 9 
3% and would directly or indirectly increase the need for water and wastewater treatment 10 
capacity in the majority of counties and states in this region.  Most affected would be Indiana, 11 
where underground production tonnages would increase by approximately 14%, while surface 12 
tonnages would decrease by approximately 9%.  Indiana generally has ample water and 13 
wastewater capacities in coal-producing counties. 14 

Northern Rocky Mountains and Great Plains 15 

Alternative 4 would increase the amount of coal produced in the Northern Rocky Mountains and 16 
Great Plains by surface and underground methods by approximately 3% overall, increasing 17 
underground production by 77% and surface production by 2%. This alternative would also 18 
directly or indirectly increase the need for water and wastewater treatment capacity in Wyoming 19 
and Montana.  Demand in North Dakota would stay at approximately the same level.  Wyoming 20 
and Montana generally have ample water and wastewater capacities in coal-producing counties. 21 

Northwest Basin 22 

As shown on Table 3.17-15 in Section 3.17, the coal-producing county in Alaska has excess 23 
capacity for water treatment; however, wastewater treatment capacity is not known.  Alternative 24 
4 would increase the amount of coal produced in the Northwest by approximately 2% and would 25 
directly or indirectly increase the need for water and wastewater treatment capacity.  More 26 
detailed estimates of increased treatment capacity requirements would be needed to determine 27 
whether treatment capacity is sufficient to accommodate the increased production associated 28 
with Alternative 4. 29 

Other Western Interior  30 

As shown on Table 3.17-21 in Section 3.17, each state in the Other Western Interior currently 31 
has excess capacity for water and wastewater treatment.  However, counties in individual states 32 
are at capacity, or demand exceeds capacity for water treatment.  Alternative 4 would keep 33 
production tonnages in the four states in this basin relatively unchanged and would not likely 34 
affect water or wastewater treatment capacity. 35 
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4.29.1.4.2 Transportation Infrastructure 1 

Under Alternative 4, current modes of transportation would be affected by regional shifts in 2 
production.  Impacts to each primary mode of coal transportation (rail, barge, and road) are 3 
presented below by basin.  Implementation of Alternative 4 would result in shifts in the methods 4 
of transportation; rail transportation would likely increase cumulatively by 1%, while barge and 5 
road transportation would decrease cumulatively across all basins by 2% and 0.5%, respectively, 6 
on the national level.  Localized effects would be expected in states where production changes 7 
are greater. 8 

4.29.1.4.2.1 Rail 9 

Appalachian Basin 10 

Alternative 4 would directly reduce the demand for rail transportation in the majority of counties 11 
and states in this region.  Mines in the eight states in the Appalachian Basin shipped 12 
approximately 23% of the total short tons of coal shipped by rail nationwide in 2008 (EIA, 13 
2010).  Reducing coal production from the Appalachian Basin by 4% would result in a net 14 
decrease of 1% of all U.S. rail shipments of coal.  Affected rail lines would include CSX and 15 
Norfolk Southern. 16 

The effects of decreased demand for rail transportation would not necessarily correspond to a 17 
reduced need for capital improvement projects discussed in Section 3.17.   These projects will be 18 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 19 
Tennessee and northern Alabama operating at LOS categories A, B, or C.  Improvement projects 20 
may still be required, but the costs of improvements may be spread across fewer rail shipments, 21 
potentially increasing the cost of rail shipping in this basin. 22 

Colorado Plateau  23 

Alternative 4 would directly reduce the demand for rail transportation in the majority of counties 24 
and states in this region.  Mines in the four states in the Colorado Plateau shipped approximately 25 
8% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  In this basin, 26 
rail is the predominant mode of coal transport; nearly twice as much coal is shipped by rail than 27 
by all other modes of transport.  Reducing coal production from the Colorado Plateau Basin by 28 
3% would result in a net decrease of 0.25% of all U.S. rail shipments of coal.  Affected rail lines 29 
would include BNSF and Union Pacific. 30 

The effects of decreased demand for rail transportation would not necessarily correspond to a 31 
reduced need for capital improvement projects discussed in Section 3.17.   These projects will be 32 
required to keep rail corridors bisecting New Mexico and Arizona, and in northeastern Colorado 33 
and southwestern Utah, operating at LOS A, B, and C.  Improvement projects may still be 34 
required, but the costs of improvements may be spread across fewer rail shipments, potentially 35 
increasing the cost of rail shipping in this basin. 36 
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Gulf Coast 1 

Alternative 4 would directly increase the need for rail transportation of coal only in Texas.  Rail 2 
is not used to ship coal produced in Louisiana or Mississippi.  Mines in the Gulf Coast shipped 3 
approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  4 
Increasing coal production from Texas by 2.5% would not result in a measurable increase in all 5 
U.S. rail shipments of coal.  Rail lines affected by implementation of Alternative 4 would include 6 
BNSF and Union Pacific. 7 

Capital improvements will be required to keep most of the rail lines in all three states in this 8 
basin operating at LOS categories A, B, or C and to meet the additional rail demand of 9 
Alternative 4. 10 

Illinois Basin 11 

Alternative 4 would directly increase the need for rail transportation in Indiana, Illinois, and 12 
western Kentucky.  Mines in these three states shipped approximately 6% of the total short tons 13 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the 14 
basin by 3% would increase the Illinois Basin’s share of the total U.S. coal tonnage shipped by 15 
rail by approximately 0.2%.  Affected rail lines in this basin would include the four major rail 16 
lines (CSX, Norfolk Southern, BNSF, and Union Pacific). 17 

The effects of increased demand for rail transportation would likely correspond to an increased 18 
need for capital improvement projects discussed in Section 3.17.   These projects will be required 19 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 20 
A, B, or C, especially at notable river crossings where LOS categories are already at capacity, 21 
and in northeastern Illinois where the LOS exceeds capacity. 22 

Northern Rocky Mountains and Great Plains 23 

Alternative 4 would directly increase the need for rail transportation in Wyoming and Montana.  24 
Demand in North Dakota would stay at approximately the same level.  Mines in the four states in 25 
the Northern Rocky Mountains and Great Plains shipped approximately 63% of the total tonnage 26 
of coal shipped by rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the 27 
basin by 3% would increase the basin’s share of the total U.S. coal tonnage shipped by rail by 28 
2%, to over 65%.  Affected rail lines in this basin would include BNSF and Union Pacific. 29 

The effects of increased demand for rail transportation would likely correspond to an increased 30 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 31 
to keep railroads throughout all four states in this basin operating at LOS categories A, B, or C. 32 

Northwest Basin 33 

Alternative 4 would directly increase demand for rail transportation in Yukon-Koyukuk County, 34 
Alaska.  Mines in this county shipped less than 0.1% of the total short tons of coal shipped by 35 
rail nationwide in 2008 (EIA, 2010).  Increasing coal production from the Northwest by 2% 36 
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would not significantly increase the demand for rail transportation of coal in Alaska or the 1 
United States.  The rail line affected by implementation of Alternative 4 would be the Alaska 2 
Railroad Corporation. 3 

Other Western Interior  4 

Alternative 4 would keep production tonnages in the three states in this basin relatively 5 
unchanged and would not likely affect rail capacity. 6 

4.29.1.4.2.2 Barge 7 

Appalachian Basin 8 

Alternative 4 would directly reduce the demand for barge transportation in the majority of 9 
counties and states in this region.  Mines in the eight states in the Appalachian Basin shipped 10 
approximately 66% of the total short tons of coal shipped by river nationwide in 2008, making 11 
the Appalachian Basin the predominant user of river transportation (EIA, 2010).  Reducing coal 12 
production from the Appalachian Basin by 4% would result in a net decrease of 2.5% in all U.S. 13 
rail shipments of coal (to approximately 63.5%). 14 

A 4% decrease in demand for barge transportation of coal from this basin would have a relatively 15 
small impact on the barge industry, river loading facilities, and the need for maintaining locks 16 
and dams along waterways at the national level, although more significant localized economic 17 
impacts could be realized in the basin. 18 

Colorado Plateau Basin 19 

Coal production in Colorado would stay at current levels under Alternative 4, as would demand 20 
for barge transportation.  Alternative 4 would decrease coal production in Utah by an estimated 21 
10% and directly reduce the demand for barge transportation in Utah.  Utah currently ships only 22 
3,000 short tons of coal by river (EIA, 2010); a 10% decrease would only amount to 300 short 23 
tons.  Therefore, reduced production in the Colorado Plateau would be expected to have a 24 
minimal impact on the barge industry, river loading facilities, and the need for maintaining locks 25 
and dams along waterways at the national level. 26 

Gulf Coast 27 

Mines in the five states in the Gulf Coast Basin did not record shipments of coal by river in 2008 28 
(EIA, 2010).  Under Alternative 4, reductions in production would not affect barge transit in this 29 
basin or on national level. 30 

Illinois Basin 31 

Mines in the three states in the Illinois Basin shipped approximately 32% of the total short tons 32 
of coal shipped by river nationwide in 2008 (EIA, 2010), making it second only to the 33 
Appalachian Basin in terms of barge use.  Barge is the predominant mode of coal hauling from 34 
Illinois.  Under Alternative 4, tonnage of coal production would be most affected in Illinois, 35 
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where current production would increase by over 6%.  Increasing coal production from Illinois 1 
by 6% would increase the Illinois Basin’s share of the total U.S. coal tonnage shipped by 2 
approximately 0.33%. This production increase would be expected to have a minimal impact on 3 
the barge industry, river loading facilities, and the need for maintaining locks and dams along 4 
waterways at local and national level. 5 

Northern Rocky Mountains and Great Plains 6 

Mines in the three states in the Northern Rocky Mountains and Great Plains shipped only a 7 
nominal amount (<1%) of the total tonnage of coal shipped by barge nationwide in 2008 (EIA, 8 
2010).  Alternative 4 would directly increase the demand for barge transportation in Montana.  9 
Increasing coal production from Montana under Alternative 4 would not be expected to increase 10 
the basin’s share of the total U.S. coal tonnage.  This production increase would be expected to 11 
have a minimal impact on the barge industry, river loading facilities, and the need for 12 
maintaining locks and dams along waterways at the local or national level. 13 

Northwest 14 

Under Alternative 4, increases in production in the Northwest would not affect barge transit on a 15 
basin or national level. 16 

Other Western Interior 17 

Implementation of Alternative 4 would not affect barge transit in the Other Western Interior. 18 

4.29.1.4.2.3 Road 19 

Appalachian Basin 20 

Alternative 4 would directly reduce the demand for truck transportation in the majority of 21 
counties and states in this region.  Mines in the eight states in the basin shipped approximately 22 
43% of the total short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Reducing 23 
coal production from the Appalachian Basin by 4% would correspond to a reduction of nearly 24 
2% of all U.S. truck shipments of coal. 25 

A 2% reduction in all U.S. truck shipments of coal would be expected to have a small impact on 26 
the truck industry, tariffs paid to state highway systems by coal trucks, and the need for 27 
maintaining roadways on the national level, although more significant economic impacts could 28 
be realized at the local level. 29 

Colorado Plateau 30 

Alternative 4 would reduce the demand for truck transportation in Utah.  Production tonnages in 31 
Colorado, New Mexico, and Arizona would remain at current levels, while production tonnages 32 
would be reduced by nearly 10% in Utah.  Mines in the four states in the Colorado Plateau Basin 33 
shipped approximately 14% of the total short tons of coal shipped by truck nationwide in 2008 34 
(EIA, 2010), with Utah representing approximately 27% of that amount.  Reducing coal 35 
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production in Utah by 10% would result in a net decrease of 0.1% of all U.S. truck shipments of 1 
coal. 2 

A decrease of only 0.1 percentage points of U.S. truck shipments of coal would be expected to 3 
have a localized impact on the truck industry, tariffs paid to state highway systems by coal 4 
trucks, and the need for maintaining roadways. 5 

Gulf Coast 6 

Alternative 4 would increase the need for truck transportation of coal in all five states in the Gulf 7 
Coast.  Mines in the Gulf Coast shipped approximately 20% of the total short tons of coal 8 
shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport is the primary mode of 9 
transportation used for coal shipments in Mississippi and Texas, whereas Louisiana relies on 10 
truck transit for about 15% of its coal output.  Increasing coal production from this region by 3% 11 
would correspond to a net increase of 0.6% of all U.S. truck shipments of coal.  Such an increase 12 
would be expected to have a localized impact on the truck industry, tariffs paid to state highway 13 
systems by coal trucks, and the need for maintaining roadways. 14 

Illinois Basin 15 

Alternative 4 would increase the need for truck transportation in Indiana, Illinois, and western 16 
Kentucky.  Mines in the three states in the Illinois Basin shipped approximately 48% of the total 17 
short tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Truck transport is the 18 
predominant mode of coal hauling from western Kentucky.  Increasing coal production from the 19 
basin under Alternative 4 would increase the Illinois Basin’s share of the total U.S. coal tonnage 20 
shipped by truck by 1.5%, to nearly 50%.  Such an increase would be expected to have a 21 
localized impact on the trucking industry, tariffs paid to state highway systems by coal trucks, 22 
and the need for maintaining roadways. 23 

Northern Rocky Mountains and Great Plains 24 

Alternative 4 would increase the demand for truck transportation in Montana.  Demand in North 25 
Dakota would stay at approximately the same level.  Wyoming relies almost exclusively on truck 26 
transit of coal.  Mines in the three states in the basin shipped approximately 8% of the total short 27 
tons of coal shipped by truck nationwide in 2008 (EIA, 2010).  Increasing coal production from 28 
the basin under Alternative 4 would not significantly increase the basin’s share of the total U.S. 29 
coal tonnage shipped by truck.  Such an increase would be expected to have a localized impact in 30 
Montana on the trucking industry, tariffs paid to state highway systems by coal trucks, and the 31 
need for maintaining roadways. 32 

Northwest 33 

Alternative 4 would increase demand for truck transportation in Alaska.  Mines in the Northwest 34 
shipped 283,000 short tons of coal by truck in 2008.  This represents approximately 0.16% of the 35 
total short tons of coal shipped by truck nationwide in 2008 (EIA, 2008).  Based on the small 36 
amount of coal shipped by truck in this region (less than 0.2%), a 2% increase would not be 37 
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expected to significantly affect truck transportation of coal on a national level (EIA, 2008). 1 
However, a localized impact in Alaska would be expected on the trucking industry, tariffs paid to 2 
state highway systems by coal trucks, and the need for maintaining roadways. 3 

Other Western Interior  4 

Alternative 4 would keep production tonnages in the four states in this basin relatively 5 
unchanged and would not be expected to affect demand for truck transportation on a basin or 6 
national level. 7 

4.29.2 Occupational and Public Health and Safety 8 

4.29.2.1 Safety Impacts 9 

Occupational Safety 10 

Estimated production for underground mining for Alternative 4 is approximately the same as for 11 
Alternative 1.  Fatalities (Figure 4.4.8-1) would be expected to be about the same as in 12 
Alternative 1.  Projected changes in surface mining production would result in an estimated 13 
decrease in non-fatal days lost injuries (Figure 4.4.8-2) associated with surface mining. The 14 
greatest reduction is projected for the Appalachian Basin due to reduced surface mining. 15 
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Figure 4.29.2-1. Projected Average Number of Fatalities per Year – Alternative 4 vs. 1 
Alternative 1 2 

 3 
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Figure 4.29.2-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 1 
Alternative 4 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 4 would likely have negligible effects on public safety incidents 5 
nationwide based on the projected production shifts.  Blasting activities in the Appalachian Basin 6 
would be expected to decrease, which may have an overall beneficial effect.  Blasting would 7 
likely increase the most in the Northern Rocky Mountains and Great Plains; however, based on a 8 
lower population density in this part of the country, negligible effects would be expected. 9 

4.29.2.2 Health Impacts 10 

Occupational Health 11 

Figure 4.4.8-3shows that projected production shifts under Alternative 4 would result in 12 
negligible impacts to all health areas reviewed for underground and surface mining relative to 13 
Alternative 1.  Figure 4.4.8-4 shows that projected production shifts under Alternative 4 would 14 
also result in overall negligible impacts to dust lung diseases for underground and surface mining 15 
relative to Alternative 1. 16 
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Figure 4.29.2-3. Projected Average Number of Illnesses per Year – Alternative 4 vs. 1 
Alternative 1 2 

 3 

Figure 4.29.2-4shows projected lung disease occurrence by coal basin, and Figure 4.4.8-5 shows 4 
projected repeated trauma occurrence by coal basin.  Implementation of Alternative 4 would 5 
likely have a negligible effect in occurrences of lung disease and repeated trauma occurrences in 6 
coal regions compared to Alternative 1. 7 

Deleted: Figure 4.4.7-4
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Figure 4.29.2-4. Dust Disease of the Lung – Alternative 4 vs. Alternative 1 1 

 2 
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Figure 4.29.2-5. Disorders Associated with Repeated Trauma – Alternative 4 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 4 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  There may a negligible decrease in 5 
occurrences in the Appalachian Basin and a negligible increase in occurrences in the Northern 6 
Rock Mountains and Great Plains based on overall projected coal production shifts. 7 

4.30 ALTERNATIVE 5 (PREFERRED ALTERNATIVE) 8 

4.30.1 Coal Resources and Mining  9 

Alternative 5 is less restrictive on coal mining operations than Alternatives 2 and 3, yet offers 10 
more environmental protection than Alternative 4.  Alternative 5 sets forth water quality 11 
parameters, surface configuration and AOC requirements rather than leaving those parameters 12 
for individual RAs to establish. In addition, Alternative 5 would not allow material damage to 13 
the hydrologic balance (the definition would be based on adverse impact on quality or quantity 14 
that would preclude the designated use of that waterbody) at any time during the operation, and 15 
mitigation or remediation would not be allowed if the potential for material damage was 16 
demonstrated in the permit application.   17 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-205 

4.30.1.1 Water Elements 1 

Material damage under this alternative would be defined as a measurable adverse impact on 2 
water quality and quantity resulting in degraded physical or biological conditions that would 3 
preclude the designated use or reasonably foreseeable use of that waterbody.  Impacts from 4 
underground mining, such as subsidence, would not be allowed to cause material damage at any 5 
time during the operation, and if material damage is a reasonably foreseeable consequence due to 6 
mining operations, a permit might not be issued by the RA.  This could curtail surface mining 7 
methods that use excess spoil disposal fills and underground mining methods that cause 8 
subsidence.  Fill areas, by their very nature, would alter any designated use of the stream 9 
segment that is covered by the fill footprint.  Subsidence caused by underground longwall 10 
mining or room-and-pillar retreat mining could dewater a stream segment, which would also 11 
alter the designated pre-mining use of that stream.  Therefore it is predicted that surface mining 12 
practices using fill areas and longwall operations could be negatively impacted in those regions 13 
that contain high populations of intermittent and perennial streams. 14 

Mining activities would be restricted within 100 feet of intermittent and perennial streams under 15 
Alternative 5, but excess spoil disposal fills would be allowed under certain circumstances.  If 16 
the applicant can demonstrate that the mining activity would not preclude any pre-mining or 17 
designated use of the affected stream segment, then those activities may be allowed.  In addition, 18 
the applicant would have to show that stream form and function could be restored, and that the 19 
operations would not have more than a de minimis effect on the ecological function of the stream 20 
after reclamation, and would not cause material damage or contribute to a violation of water 21 
quality standards.  Again, this alternative relies on the applicant’s ability to restore form and 22 
function to a stream segment, which may or may not be possible depending on the specific 23 
stream conditions and mining method utilized.  For example, if it is predicted that a longwall 24 
operation under a stream would cause that stream to experience a decrease in elevation, it would 25 
be reasonable to assume that returning the stream to pre-mining elevation would be difficult if 26 
not impossible.  Therefore, the RA would not issue a permit for the longwall operation.  It is 27 
anticipated that those regions with high perennial and intermittent stream frequencies, such as the 28 
Illinois Basin and Appalachian Basin, would experience a decrease in surface area, mountaintop 29 
removal and longwall method operations.  Regions with low stream frequency values or 30 
extremely deep coal seams that would avoid subsidence, such as the Northern Rocky Mountains 31 
and the Great Plains and the Colorado Plateau respectively, would remain relatively unaffected 32 
by the water elements of this alternative, except for longwall mines in areas of relatively shallow 33 
overburden.   34 

As under Alternative 3, corrective action thresholds under Alternative 5 would attempt to 35 
identify trends in water quality and quantity through quarterly sampling prior to material damage 36 
occurring.  Upon reaching the corrective action threshold, the operator would be required to 37 
develop a corrective action plan to prevent material damage.  This could have a positive impact 38 
on the environment by identifying potential problems beforehand, rather than trying to correct 39 
them after-the-fact.  Operators may also benefit by knowing what impacts are occurring during 40 
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the operation that may eventually lead to material damage and by avoiding the significant costs 1 
involved with remediating that damage.      2 

4.30.1.2 Land Elements 3 

Alternative 5 land elements emphasize on fill minimization and restoration of pre-mining 4 
topography.  Alternative 5 would allow excess spoil disposal within streams under specific 5 
circumstances.  The requirements that would allow placement of spoil in streams are identical to 6 
those outlined in Alternative 3, thus similar land element impacts can be expected. 7 

To make up for caloric (BTU) values lost in the Appalachian Basin and the Gulf Coast under this 8 
alternative, it is possible that surface mining in the Northern Rocky Mountains and Great Plains 9 
will experience increases in surface mining production, primarily using the area method.  10 
Contour mining operations in the steep slope areas may also experience a decrease under 11 
Alternative 5, unless the applicant can safely backfill the highwall to approximate pre-mining 12 
slope, aspect and elevation.  Mountaintop removal mining would likely be curtailed under this 13 
alternative due to stream frequencies where MTR operations occur, and the fact that upper 14 
stream reaches would be completely eliminated, leaving the operator unable to restore form and 15 
function.  16 

Surface mining may also decrease in those regions where AOC restoration is an issue due to 17 
increased costs associated with the various surface configuration and fill requirements under 18 
Alternative 3.  Implementation of the construction techniques and landforming requirements 19 
under this alternative carry increased mining costs.  Operators may find it uneconomical to 20 
conduct surface operations in some regions when coal can be mined cheaper, at a higher profit 21 
margin, and with less risk in regions where these surface configuration requirements are less of 22 
an issue.  23 

4.30.1.3 Other Elements 24 

The other elements described in this alternative (including revegetation, topsoil management, 25 
fish and wildlife enhancement, baseline data collection, and monitoring) are likely to have little 26 
impact on mining methods across the regions.  These elements will likely enhance the 27 
environment compared to the No Action Alternative, as native species would be reestablished, 28 
topsoil material would be composed and placed in accordance with a detailed site plan, and fish 29 
and wildlife habitat would be enhanced inside and outside the permit area.  Additional baseline 30 
data and monitoring requirements would provide environmental protection by identifying high 31 
value resources and ensuring those resources are protected throughout the life of the operation 32 
through reclamation.   Enhanced monitoring requirements would also alert operators and RAs to 33 
material damage potential before it occurs.  Mining operators will experience increased costs due 34 
to these additional requirements, but these costs are not likely to cause a change in mining 35 
method or a shift in production. Estimated production impacts and associated acreages impacted 36 
yearly by mining operations at the time of full implementation of Alternative 5 is therefore 37 
projected to be consistent with Table 4.5.1-1. 38 
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Table 4.30.1-1 Final Production Impacts, Alternative 5 1 

Underground Surface Total

Appalachian Basin 232 109 341

Colorado Plateau 55 33 88

Gulf Coast 0 35 35

Illinois Basin 74 27 101

Northern Rocky Mountains and 

Great Plains
4.2 619 623

Northwest 0 1 1

Other Western Interior 0 0 0

Total 366 824 1,190

Region
Final Production (MMton/yr)

 2 

4.30.2 Geomorphology and Topography  3 

4.30.2.1 Water Elements 4 

The Water Elements under Alternative 5 are expected to cause a decrease in surface production 5 
by about one third in the Appalachian Basin and to a lesser extent in all other regions other than 6 
the Northern Rocky Mountains and Great Plains.  Surface production is expected to increase by 7 
about 15 percent in that region to account for losses in surface production throughout the rest of 8 
the nation.  While underground production is expected to remain approximately the same in the 9 
Appalachian Basin, the Gulf Region, and the Colorado Plateau, it is expected to increase slightly 10 
in the Northern Rocky Mountains and Great Plains and the Illinois Basin.  As a result, acreages 11 
impacted by mining will increase and decrease according to the projected shifts in production in 12 
each region and topographic impacts based on the act of mining in those regions will be 13 
impacted accordingly. 14 

4.30.2.2 Land Elements 15 

The Land Elements under Alternative 5 would have approximately the same effects as under 16 
Alternative 3.  The Surface Configuration and Fills element provides for the same requirements 17 
as Alternative 3.  Although it also requires states to develop fill optimization policies, it is 18 
assumed that these policies would be consistent with the fill minimization requirements 19 
contained within Alternative 5’s regulatory scheme and thus would not cause any additional 20 
impacts.  21 

While Alternative 5 would develop additional requirements related to AOC exceptions, these 22 
requirements would be designed to protect streams, aquatic ecology, and biologic communities 23 
and thus would not likely impact topography unless these requirements would result in the denial 24 
of an AOC variance that would have been granted under current regulations.  In that case, a site 25 

Deleted: 4.5.1-1
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that would not have been required to meet AOC under current regulations, would, if it could not 1 
obtain an AOC variance under more strict Alternative 5 requirements, reclaim the land using 2 
more environmentally beneficial practices such as fill minimization and landforming. 3 

4.30.3 Water Resource Areas 4 

4.30.3.1 Water Elements 5 

4.30.3.1.1 Physical Impacts 6 

4.30.3.1.1.1 Water Resource Planning 7 

Under Alternative 5, there would be a net national coal production increase of 1.7%.  On a 8 
national scale, this may result in a modest increase in water withdrawals and usage related to 9 
coal production, potentially adversely affecting water availability.  Impacts will likely be limited 10 
to local impacts, depending on local water availability and demand.  11 

Regional water usage and availability impacts may vary under this alternative, based on various 12 
changes in regional net coal production.  Net coal production increases in two regions—the 13 
Northern Rocky Mountains and Great Plains (15%) and the Illinois Basin (2.5%)—and decreases 14 
in five regions—the Appalachian Basin (−12.4%), the Colorado Plateau (−1.9%), the Gulf 15 
Region (−26.4%), the Other Western Interior (−100%), and the Northwest (−32.3%). Net 16 
regional coal production increases may result in increased water use and withdrawals related to 17 
coal mining, which may adversely affect water availability, should the additional withdrawals 18 
occur in an area where existing water availability is low and demand is high.  Likewise, a 19 
decrease in net coal production may result in beneficial water availability impacts; water that 20 
would have been used for coal mining production could be used for other beneficial uses.  21 
However, it is unlikely that changes in coal production will result in adverse or beneficial 22 
regionwide impacts; instead, impacts will be limited to local impacts, dependent on local water 23 
availability and demand.  24 

Various regulatory elements within Alternative 5 may affect water availability and usage. Under 25 
this alternative, baseline stream flow data are required to be collected from potentially affected 26 
streams, which will support flow restoration criteria should streams be affected.  This 27 
requirement will support avoidance of long-term stream flow impacts that could adversely affect 28 
downstream water availability.  The definition of material damage to the hydrological balance 29 
(which may include quantity impacts) is expanded, in comparison to Alternative 1, to include 30 
adverse impacts related to coal mining that are outside of the permitted area.  This definition may 31 
be more protective of stream flows and therefore downstream water availability.  Activities in or 32 
near streams would be restricted, only allowing for the placement of excess spoils and not 33 
resulting in adverse impacts to preexisting designated uses of streams.  Additionally, activities in 34 
or near streams would be prohibited from impacting base stream flow, protecting downstream 35 
water availability.  Mining through intermittent and ephemeral streams would be prohibited 36 
unless restoration of stream form and ecological function could be demonstrated.  Restoration of 37 
ecological function may be protective of stream flow and result in the avoidance of long-term 38 
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water availability impacts related to a reduction in stream flow.  Lastly, water availability would 1 
be protected by the establishment of corrective action thresholds based on baseline monitoring 2 
data.  Environmental impacts exceeding these thresholds would trigger corrective actions, 3 
protecting stream flow and therefore downstream water availability.    4 

Drinking water quality on a national scale may be affected under this alternative due to the slight 5 
increase in coal production, but it is likely that impacts may be mitigated by regulatory elements 6 
related to protecting water quality.  Regional water quality impacts may vary by region.  7 
Drinking water quality may be adversely affected in regions where coal production increases, 8 
particularly the Northern Rocky Mountains and Great Plains, where production may increase 9 
15%. This increase in coal production may result in an increase in water quality impacts, as 10 
measured by a conceivable increase in mining-related NPDES and SDWA violations.  Likewise, 11 
it is conceivable that a reduction in coal production in certain regions may result in a beneficial 12 
impact to water quality, since future NPDES and SDWA violations related to mining may be 13 
reduced from the baseline.  In either case, beneficial and adverse drinking water quality impacts 14 
will likely be highly localized and dependent on local drinking water quality and water 15 
resources. 16 

Regulatory elements associated with this alternative may be protective of water quality.  Baseline 17 
water quality data are required to be collected, and water quality and quantity data are required to 18 
be collected during mining and reclamation.  Additionally, more chemical and biological factors 19 
would be required to be collected than in Alternative 1 (No Action).  Lastly, unlike Alternative 1, 20 
corrective action thresholds are established under this alternative.  These thresholds, based on 21 
baseline monitoring data, would indicate the degree of environmental impacts that would trigger 22 
corrective actions to avoid causing material damage to the hydrological balance outside the 23 
permit area.  This would be more protective of drinking water quality than Alternative 1.  24 

4.30.3.1.1.2 Surface Water Hydrology 25 

The predicted overall coal production is higher in Alternative 5 than in any other alternative.  26 
Overall coal production in Alternative 5 is 1.6% higher than Alternative 1 and slightly higher 27 
than Alternatives 3 and 4.  Projected surface mining for Alternative 5 is approximately equal to 28 
that of Alternative 4, slightly higher than Alternative 1, and 7.3% above Alternative 3 and, as 29 
expected, substantially higher than Alternative 2.  Underground mining for Alternative 5 is 30 
approximately equal to Alternatives 1 and 4 and approximately 10.6% less than Alternative 3. 31 

Hydrology Impacts 32 

Despite an overall small increase in projected surface mining, surface hydrologic impacts may be 33 
less than under all alternatives except Alternative 2.  The potential reduced hydrologic impacts 34 
are linked to the Water, Land and Other Elements of Alternative 5.  Specifically, for the Water 35 
Elements, an integrative approach for the definition of a stream that is associated with all three 36 
key stream factors of hydrology, biologic and physical characteristics may more correctly define 37 
streams that are perennial, intermittent, and ephemeral.  Linkage of stream definition to the 38 
material damage definition, based on both water quantity and quality, and establishment of 39 
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corrective action thresholds based on monitoring data prior to reaching material damage, may 1 
encourage watershed-based mining and reclamation procedures that enhance hydrology 2 
compared to other alternatives except Alternative 2.  To meet corrective action thresholds based 3 
on both water quantity and quality levels that provide for successful stream form and function, 4 
mining and reclamation activities will need to incorporate alternative mining methods and BMPs 5 
that have a high probability of achieving minimal hydrologic changes from pre-mining 6 
watershed conditions.  The linkage of creating down-gradient stream form and function with 7 
corrective action thresholds based on monitoring data provides a strong driving force for 8 
excellent watershed hydrology mining and reclamation programs.  The allowance for fills in 9 
streams under certain circumstances enables both surface and underground mining to proceed, 10 
unlike under Alternative 2, which simply prohibits fills in streams, thereby ending most surface 11 
mining in the Appalachian Basin.  An increase in surface mining in the Northern Rocky 12 
Mountains and Great Plains may increase hydrologic impacts in that area, depending on the 13 
successful adoption and implementation of watershed strategies that provide for the form and 14 
function of streams.  15 

Stream Length Impacts 16 

Compared to Alternative 1, Alternative 5 increases surface mining by 15% for the Northern 17 
Rocky Mountains and Great Plains and decreases surface mining in the Appalachian Basin 18 
(30%), Illinois Basin (21%), Colorado Plateau (4%), and Gulf Region (26%).  Such a shift in 19 
surface mining from areas that disturb more stream miles per MMT to the Northern Rocky 20 
Mountains and Great Plains, which is estimated to disturb only 0.03 miles per MMT, will have a 21 
positive result in reducing projected stream impacts.  The region with the largest mile per MMT 22 
stream impact is the Appalachian Basin, which is projected to have a 30% decrease, the largest 23 
decrease in surface mining compared to all other regions.  Thus, along with the requirement to 24 
establish both stream form and function, which should enhance streams compared to Alternative 25 
1, this alternative could result in less surface mining in the Appalachian Basin, which would 26 
further reduce potential stream impacts.   27 

4.30.3.1.1.3 Groundwater Hydrology 28 

Table 4.5.3-1 presents the predicted stream impacts calculated by the production shift 29 
mathematical model described in further detail under Coal Resources and Mining consequences.  30 
Values for percentage of public supply from groundwater and percentage of domestic self-31 
supplied groundwater were calculated from population data extracted from 2005 U.S. Geological 32 
Survey water-use data, http://water.usgs.gov/watuse/data/2005, downloaded September 16, 2010. 33 
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Table 4.30.3-1 Anticipated Regional Stream Impacts for Alternative 5 1 

  Region 
Stream 
(mi/yr) 
Impacts 

% Change 
from Alt 1 

% 
Public 
Supply 

GW Use 

% 
Domestic 
Supply 

GW 

A
lt

er
n

a
ti

v
e 

5
 

Appalachian Basin 56.68 −20.04 13.24 16.53 

Colorado Plateau 7.75 −2.84 13.54 18.51 

Gulf Coast 4.41 −26.73 6.45 30.94 

Illinois Basin 12.93 −10.50 7.75 14.99 

Northern Rocky 
Mountains and 
Great Plains 

12.19 15.02 20.69 6.89 

Northwest 0.03 −84.07 0.00 18.21 

Other Western 
Interior 

0 −100.00 1.22 6.85 

 2 

Alternative 5 is predicted to result in a decrease of approximately 20%, of acres disturbed and 3 
stream impacts in the Appalachian Basin, when compared with the No-Action Alternative.  This 4 
would likely result in a similar magnitude of improved groundwater quality in the region.  5 
Groundwater recharge rates could decrease from the No Action Alternative. 6 

Projected mining in the Colorado Plateau region is anticipated to change little from the No 7 
Action Alternative levels; therefore, groundwater impacts would be expected to be relatively 8 
unchanged. 9 

Projected levels of mining in the Gulf Coast region is predicted to be approximately 26% less for 10 
Alternative 5 than under the No Action Alternative; therefore, groundwater impacts could be 11 
considered reduced by a similar amount.  However, due to the typical temporary nature of the 12 
impacts, the overall effect to groundwater would not be expected to be that significant. 13 

Disturbed acres and stream impacts in the Illinois Basin are predicted to be approximately 10.5% 14 
less for Alternative 5 when compared with the No Action Alternative.  However, this reduction 15 
is predicted to have little effect on the groundwater within the region, since most of the 16 
groundwater resource is too mineralized for most uses. 17 

Mining in the Northern Rocky Mountains and Great Plains region would be expected to increase 18 
by approximately 15% under this alternative when compared with the No Action Alternative.  19 
Similar to the discussion under Alternative 2, groundwater impacts would be expected to 20 
increase under this alternative but could be considered relatively temporary. 21 
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Under this alternative, mining production in the Northwest region is anticipated to be reduced by 1 
approximately 84%.  Thus groundwater impacts under this alternative would be less than for the 2 
No Action Alternative; however, they are already relatively insignificant. 3 

Under this alternative, mining production in the Other Western Interior is anticipated to be 4 
reduced to zero.  Thus, groundwater impacts under this alternative would be less than for the No 5 
Action Alternative; however, they are already relatively insignificant. 6 

4.30.3.1.2 Chemical Impacts 7 

4.30.3.1.2.1 Surface Water Quality 8 

This section describes potential impacts to surface water quality under Alternative 5 from the 9 
water elements included in the DEIS analysis (1) Stream Definition, (2) Activities In or Near 10 
Streams, (3) Definition of Material Damage to the Hydrologic Balance, (4) mining Through 11 
Streams, and (5) Corrective Action Thresholds).  For Alternative 5, potential water quality 12 
impacts will be evaluated based on the predicted percentage change in coal production compared 13 
with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national increases in 14 
underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, but the 15 
variability among regions is great.  Underground and surface coal production are predicted to 16 
decrease (4% to 100%) or remain the same  in all regions except the Northern Rocky Mountains 17 
and Great Plains region, where a 15% increase in production is predicted.  As a result, coal 18 
mining activities in or near streams and mining through streams would be expected to decrease 19 
in all regions except the Northern Rocky Mountains and Great Plains region, where a modest 20 
increase may be realized.  Therefore, impacts to surface water quality are expected to be less 21 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 22 
region, where the level of impacts might increase above current levels.    23 

4.30.3.1.2.2 Groundwater Quality 24 

As for surface water, impacts to groundwater quality under Alternative 5 are expected to be less 25 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 26 
region, where the level of impacts might increase above current levels.    27 

4.30.3.2 Land Elements 28 

4.30.3.2.1 Physical Impacts 29 

4.30.3.2.1.1 Surface Water Hydrology 30 

Since Alternative 5 allows for AOC configurations that exceed AOC elevations under certain 31 
circumstances, there may be the opportunity to lessen the need for valley fills.  Additionally, the 32 
opportunity for regulatory authorities to set fill optimization policies based on topography and 33 
other site-specific issues may enable a lesser amount of fills by increasing the storage capacity of 34 
constructed fills.  Besides watershed hydrologic considerations, there should be a lower number 35 
of fills that directly corresponds with lesser impacts on streams.  Additionally, with the provision 36 
that stream form and function need to be returned to acceptable water quantity and quality levels, 37 
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the most practical way of achieving stream form and function is to establish watershed attributes 1 
that mimic pre-mining land use and geomorphic conditions.  2 

4.30.3.2.1.2 Fluvial Processes 3 

Under Alternative 5, mining through intermittent and perennial streams will be permitted 4 
provided stream form and function can be restored.  There are no prohibitions on mining through 5 
ephemeral streams.  Reducing mining activities around and through intermittent and perennial 6 
streams is expected to reduce impacts to down-gradient reaches.  However, the loss of ephemeral 7 
reaches may affect some headwater stream ecological functions, such as habitat provision and 8 
nutrient and organic matter transport.  On the other hand, impaired or affected stream reaches 9 
may be improved by the compensatory mitigation requirement to restore form and function.  The 10 
allowance of AOC configurations to exceed current elevations is expected to reduce the number 11 
and size of valley fills, primarily in the Appalachian Basin, thus decreasing the length of streams 12 
affected.  13 

Stream Morphology Changes  14 

Stream morphological changes are expected to be closely linked to changes in hydrology and 15 
sedimentology across all regions.  As the CWA Section 404 program requires the full mitigation 16 
of temporary and permanent impacts to waters of the United States, restoration efforts will likely 17 
need to be focused at the watershed scale rather than just the stream scale.  Reestablishment of 18 
pre-mining land use conditions, particularly if such conditions were forest, will be an important 19 
part of restoring stream form and function.   20 

Erosion and Sediment Control 21 

The requirement to restore stream form and function implies that active mining and reclaimed 22 
mined land watershed hydrology will generate seasonal, intermittent, and peak flows similar to 23 
pre-mining hydrologic conditions.  To achieve such requirements implies that watershed 24 
conditions should relatively closely mimic pre-mining conditions.  Thus, salvaging and using 25 
organic material for erosion protection and as woody debris in and nearby streams should 26 
decrease erosion rates.  Establishment of forests using the Forest Reclamation Approach should 27 
assist in the establishment of forest hydrology and very low sediment concentrations and 28 
sediment loads, again similar to pre-mining forest watersheds.  To achieve the low sediment 29 
concentrations that are measured during baseline data acquisition, more efficient sediment ponds 30 
will be needed in conjunction with fills constructed with shorter slope lengths, such as achieved 31 
through spoil placement without end dumping and implementation of incremental fill 32 
construction that does not disturb the entire fill watershed area but instead incrementally disturbs 33 
only the needed area for each vertical lift. 34 
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4.30.3.2.2 Chemical Impacts 1 

4.30.3.2.2.1 Surface Water Quality 2 

This section describes potential impacts to surface water quality under Alternative 5 from the 3 
land elements included in the DEIS analysis (Surface Configuration and Fills, and AOC 4 
Exceptions).  For Alternative 5, surface water quality impacts from modifications to the land 5 
elements will be evaluated based on the predicted percentage change in coal production 6 
compared with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national 7 
increases in underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, 8 
but the variability among regions is grea(.   Underground and surface coal production are 9 
predicted to decrease (4% to 100%) or remain the same in all regions except the Northern Rocky 10 
Mountains and Great Plains, where a 15% increase in production is predicted.  As a result, under 11 
Alternative 5, land surface reconfiguration and/or creation of fills in or near streams would be 12 
expected to generally decrease in all regions except the Northern Rocky Mountains and Great 13 
Plains, where a modest increase may be realized.  Therefore, under Alternative 5, impacts to 14 
surface water quality are expected to be less than under Alternative in all regions except the 15 
Northern Rocky Mountains and Great Plains, where the level of impacts might increase above 16 
current levels.   17 

4.30.3.2.2.2 Groundwater Quality 18 

As for surface water, impacts to groundwater quality under Alternative 5 are expected to be less 19 
than under Alternative 1 in all regions except the Northern Rocky Mountains and Great Plains 20 
region, where the level of impacts might increase above current levels.    21 

4.30.3.3 Other Elements 22 

4.30.3.3.1 Physical Impacts 23 

4.30.3.3.1.1 Surface Water Hydrology 24 

There are many other elements that may contribute to reduced hydrologic impacts.  Specifically 25 
these are the DEIS analysis elements revegetation and top soil management, baseline data and 26 
analysis, and monitoring during mining and reclamation.  The requirement for reforestation 27 
except for areas that have previously been timbered 5 years prior to mining may not be a 28 
significant exemption due to the requirement to achieve stream form and function that entails 29 
chemical, flow, and physical parameters.  The baseline monitoring of a full suite of chemicals, 30 
continuous flow measurements, and stream aquatic attributes will help to ensure that either the 31 
reconstructed stream or down-gradient streams will again achieve similar levels of performance.  32 
To achieve such flows and water chemistry, watersheds will need to be reestablished to a level 33 
that mimics pre-mining conditions.  The monitoring period lasts only through the bonding period 34 
and does not continue until restoration of the stream community has been demonstrated, so 35 
perhaps is not a large exclusion.  The stream form and function will have to be established within 36 
the bonding period, and to achieve this, watersheds will need to be established that contribute the 37 
flow regime, chemical constituents, and sediment quantity and characteristics that are similar to 38 
pre-mining watersheds. 39 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-215 

4.30.3.3.1.2 Fluvial Processes 1 

Stream Morphology Change 2 

Reforestation will be an important component of reestablishing stream form and function.  Trees 3 
help stabilize stream banks, regulate temperatures, and supply organic matter to stream 4 
ecosystems.  The lack of requirement to enhance for ephemeral stream loss would have some 5 
impact on down-gradient reaches, but the extent of that impact is not readily known.  6 

Erosion and Sediment Control 7 

With the reforestation requirement, except for timbered lands 5 years prior to mining, there is an 8 
expectation that erosion rates may be low.  Additionally, to meet baseline values of stream form 9 
and function, sediment levels will need to be low, mimicking pre-mining forested conditions.  10 
Monitoring through bond release should ensure that lands have been reclaimed to a level that is 11 
satisfactory for stream function, thereby ensuring long-term stability.  12 

4.30.3.3.2 Chemical Impacts 13 

4.30.3.3.2.1 Surface Water Quality 14 

This section describes potential impacts to surface water quality under Alternative 5 from the 15 
other elements included in the DEIS analysis (Revegetation and Topsoil Management, Fish and 16 
Wildlife Enhancement, Baseline Data Collection and Analysis, and Monitoring During Mining 17 
and Reclamation).  For Alternative 5, surface water quality impacts from changes in the other 18 
elements will be evaluated based on the predicted percentage change in coal production 19 
compared with Alternative 1 (see Table 4.2.3-5).  Under Alternative 5, small net national 20 
increases in underground (2.5%), surface (1.3%), and total (1.7%) coal production are predicted, 21 
but the variability among regions is great.  Underground and surface coal production are 22 
predicted to decrease (4% to 100%) or remain the same in all regions except the Northern Rocky 23 
Mountains and Great Plains region, where a 15% increase in production is predicted.   However, 24 
modifications to the other elements considered in this DEIS are expected to have little effect on 25 
surface water quality (see Section 4.1.3.3.2.2 for rationale).  Under Alternative 5, impacts to 26 
surface water quality are expected to be less than under Alternative 1 in all regions except the 27 
Northern Rocky Mountains and Great Plains, where the level of impacts might increase above 28 
current levels, but this conclusion is based on an evaluation of water elements (see Section 29 
4.5.3.1.2) and land elements (see Section 4.5.3.2.2), not the other elements. 30 

4.30.3.3.2.2 Groundwater Quality 31 

Groundwater quality impacts under Alternative 5 are expected to be less than under Alternative 1 32 
in all regions except the Northern Rocky Mountains and Great Plains, where the level of impacts 33 
might increase above current levels. 34 
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4.30.4 Biological Resources 1 

4.30.4.1 Water Elements 2 

For this analysis, the following assumptions were made to describe the mining practices that are 3 
most likely to affect aquatic ecosystems as allowed by SMCRA for Alternative 5: 4 

• Mining and mining activities could occur in all stream types. 5 

• Excess spoils could be placed in all stream types. 6 

• Ephemeral streams would not be protected. 7 

• Approximately 94 additional miles of perennial and/or intermittent streams 8 
would be affected each year by coal mining operations (Table 4.5.4-1. 9 

• The miles of ephemeral streams that could be affected by coal mining 10 
practices under Alternative 5 are not known. 11 

Therefore, it is expected that adverse impacts to aquatic communities associated with coal 12 
mining would occur in approximately 15% fewer miles of streams under Alternative 5 compared 13 
to the No Action Alternative.  The types of adverse impacts expected under this alternative 14 
would be similar to those for Alternative 1 at some new mining sites.  Mining in, near, and 15 
through streams would still be allowed under certain circumstances, although it could be more 16 
difficult to get permits for such activities. 17 

The reasonable, foreseeable development scenario for coal production in the United States under 18 
Alternative 5 is for no new mining activity in the Other Western Interior region, an increase in 19 
both surface and underground mining in the Northern Rockies and Great Plains region, an 20 
increase in underground mining in the Illinois Basin, and a decrease in surface mining in the 21 
Appalachian Basin, Northwest, Gulf Coast, Illinois Basin, and Colorado Plateau.  Therefore, 22 
stream impacts related to new mine development would be expected to change proportionally 23 
where new mining development occurs, with the majority of new adverse impacts expected to 24 
occur in the Appalachian Basin. 25 
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Table 4.30.4-1 Expected Annual Increase in Land Clearing and Stream Impacts (Exclusive 1 
of Ephemeral Streams) for Each Coal Region Under Alternative 5 and the No Action 2 

Alternative 3 

Region 

Alternative 1 Alternative 5 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Affected  
Acreage 

(yr) 

Affected 
Stream 
Length 
(mi/yr) 

Appalachian Basin 33,121 70.9 26,484 56.7  

Colorado Plateau 4,219 8.0 4,099 7.7  

Gulf Coast 3,120 6.0 2,287 4.4  

Illinois Basin 7,590 14.4 6,795 12.9  

Northern Rocky Mountains and Great 
Plains 

5,863 10.6 6,743 12.2  

Northwest 163 0.2 26 0.0  

Other Western Interior 411 0.9 0 — 

Total 54,488 111 46,434 94  

 4 

The main influences on aquatic habitat change and fragmentation during construction and 5 
operation of new mines under Alternative 5 would result from water quality impacts and in-6 
stream mining activities (including fill).  The coal extraction method to be used at a site, size of 7 
the project area, and effectiveness of stormwater management BMPs will all influence the 8 
potential for adverse impacts to occur at new mine sites.  Under this alternative, the restriction of 9 
some mining activities in perennial and intermittent streams and their buffers would result in 10 
fewer adverse impacts compared to the No Action Alternative.  However, some mining activities 11 
would be allowed to occur both in streams and in the 100-foot buffers, as long as ecological 12 
function could eventually be restored.  This could lead to adverse impacts to aquatic habitats in 13 
the affected areas.  In cases where mining through streams would occur, expanded measures 14 
(over those currently in place) would be required to protect fish and wildlife. 15 

Stream relocation, which would be allowed in certain circumstances under this alternative, would 16 
cause aquatic habitat change and fragmentation.  Species dispersal would also be affected by 17 
providing a physical barrier that some organisms would not be able to cross.  Stream relocation 18 
could also negatively affect species that occupy or move only within riparian corridors. Under 19 
this alternative, aquatic habitat quality could also change as a result of water quality impacts and 20 
direct fill of streams.  Water quality impacts associated with mine operation can provide a barrier 21 
to species movement.  These impacts vary based on the coal extraction method, the amount of 22 
exposed materials, the extent of valley fill, and the width of the vegetated stream buffer. 23 
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Under Alternative 5, the water quality protection goals for sites where mine-throughs are allowed 1 
would be more stringent than under the No Action Alternative.  Perennial and intermittent 2 
streams will receive increased benefit, compared to the No Action Alternative, from strong 3 
protection of stream buffers.  Furthermore, there will be increased protection of biological 4 
resources due to the enhanced definition of “material damage.”  Establishment of a clear 5 
definition of material damage and permit-specific corrective action thresholds will improve 6 
protection of streams outside the permit areas. Therefore, it is likely that problems will be 7 
identified earlier and corrective actions taken to reduce downstream impacts.  In addition, the 8 
enhanced definition of material damage should provide increased protection to biological 9 
resources both on-site and off-site. 10 

In summary, under Alternative 5, future coal mining practices would be expected to result in 11 
adverse impacts to aquatic resources at some sites.  These adverse impacts would be expected to 12 
include impairment of macroinvertebrate and fish communities both on- and off-site, degraded 13 
habitat and water quality, permanent loss of ephemeral streams, and permanent loss of perennial 14 
and intermittent stream habitats through burial.  These adverse impacts would be expected to 15 
occur in the six coal regions where new mine development would be expected, with the majority 16 
of the impacts expected to occur in the Appalachian Basin. 17 

4.30.4.2 Land Elements 18 

For this analysis, the following assumptions were made to describe the mining practices that are 19 
most likely to affect terrestrial ecosystems, as allowed by SMCRA for Alternative 5: 20 

• The AOC does not necessarily have to be reestablished at all mining sites. 21 

• Approximately 46,000 new acres of currently undeveloped land are expected 22 
to be developed for new coal mining operations each year under this 23 
alternative (Table 4.5.4-1).  Essentially, there would be a 15% reduction in the 24 
amount of land that would be affected by development of new mines each 25 
year under this alternative compared to the No Action Alternative. 26 

Under Alternative 5, mine sites would ideally be returned to AOC.  Reestablishing the AOC will 27 
require the use of heavy equipment.  Adverse impacts to localized habitats and wildlife 28 
associated with operation of this equipment are expected to be minor and short-term.  In some 29 
cases, the requirement that AOC be reestablished may be waived under this alternative.  At 30 
mines where recontouring will not be conducted, no adverse impacts associated with heavy 31 
equipment would be expected. 32 

Forest species, including many area-sensitive forest interior passerines, will benefit from the 33 
increase in reforestation and a reduction in the regional surface mine footprint.  Increased 34 
reforestation in heavily forested areas is expected to reduce adverse impacts of long-term 35 
landcover conversions (forest to grass) to wildlife, characteristic of a permit area before mining.  36 
It is expected that animal diversity and abundance will increase at sites with stream buffers 37 
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because of increased buffer protections that will result in more unmined acres within some 1 
permits. 2 

In summary, under Alternative 5, future coal mining practices may result in major adverse 3 
impacts to terrestrial resources at some sites.  These adverse impacts may include fragmentation 4 
of habitats; degradation of habitat quality through fire, noise, introduction of non-native and/or 5 
invasive species, and abrupt changes in topography; exposure of wildlife to toxic chemicals; and 6 
permanent loss of terrestrial habitat.  These adverse impacts would be expected to occur with all 7 
mining methods and in all coal regions except the Other Western Interior region.  The majority 8 
of the adverse impacts would be expected to occur in the Appalachian Basin. 9 

4.30.4.3 Other Elements 10 

For this analysis, the following assumptions were made to describe the practices that are most 11 
likely to affect restoration outcomes for terrestrial and aquatic ecosystems, as allowed by 12 
SMCRA for Alternative 5: 13 

• Topsoil must be reused on-site. 14 

• Cleared forest must be restored to forest. 15 

• Native species must be used in revegetation activities. 16 

• Habitat enhancement projects must occur within the same watershed. 17 

Revegetation would reduce the long-term adverse impacts of cleared areas.  Revegetation could 18 
reduce barriers to species’ mobility, decrease edge habitat, and increase interior habitat over time 19 
through ecological succession and native community reestablishment.  Under this alternative, 20 
lands that had been forested at the time of the permit application would have to be reforested as 21 
part of the reclamation process.  Salvage of on-site organic material and use of native species 22 
would be required, which would likely improve the chances for high-quality habitat to become 23 
established.  Revegetation would have negligible impacts on forest habitat quality in the short 24 
term, but habitat quality on the reclamation area would improve over the long term as the longer-25 
lived species mature and a sustainable community becomes established. 26 

In summary, under Alternative 5, mine reclamations are expected to mitigate more of the impacts 27 
associated with development of new coal mines compared to Alternative 1.  The rule change 28 
would require use of native species and emphasize reforestation, requirements that should 29 
ultimately result in restoration of ecological functions at the sites. 30 

4.30.5 Land Use; Visual Resources; Recreation 31 

Alternative 5 is the proposed action, which would result in changes to the requirements for 32 
obtaining a permit and for mining operations under SMCRA.  Changes under the Proposed 33 
Action would provide more restrictive requirements than Alternative 1 but not as restrictive as 34 
Alternative 2.  Alternative 5 is predicted to result in a shift of production from surface mining in 35 
the Appalachian, Colorado Plateau, Gulf Coast, and Illinois Basins to an increase in surface 36 
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mining in the Northern Rockies and Great Plains coal resource region.  Some additional 1 
underground mining in the Illinois Basin also is predicted.  See Table 4.5.5-1. 2 

Table 4.30.5-1 Anticipated Land and Stream Impacts for Alternative 5 3 

Coal Resource Region 
Affected Area 

(acre/yr) 

Affected 
Streams 
(mi/yr) 

Percent (%) 
Change from 
Baseline (No 

Action 
Alternative) 

Appalachian Basin 26,484 56.68 −20.05 

Colorado Plateau 4,099 7.75 −2.76 

Gulf Coast 2,287 4.41 −26.62 

Illinois Basin 6,795 12.93 −10.46 

Northern Rocky Mountains and 
Great Plains 

6,743 12.19 15.11 

Northwest 26 0.03 −81.25 

Other Western Interior 0 0 −100.00 

 4 

As previously described in Section 4.1.5, there are no changes to SMCRA under this alternative 5 
that would directly affect visual resources. 6 

4.30.5.1 Water Elements 7 

Anticipated surface mining activity for Alternative 5 is very similar to predicted levels of surface 8 
mining in all of the coal resource regions, except that surface mining in the Appalachian Basin is 9 
predicted to be greater for Alternative 5 than for Alternative 3.  Thus, the predicted recreation 10 
impacts for those similar regions would be similar to those already discussed under Alternative 11 
3.  Within the Appalachian Basin, the water quality improvements would be expected to be 12 
improved over the current No Action Alternative, but not to the levels of Alternatives 2 or 3.  13 
Likewise, the improvement in dispersed recreation opportunities would not be as favorable as for 14 
Alternative 3.   15 

More restrictive definitions of streams and material damage, as well as limitations on activities 16 
near streams or on mining through streams, would reduce the potential for visual impacts in an 17 
area because it would reduce and limit the surface impacts along streams or other waterbodies 18 
from mining activities in all regions.  Changes to streams would be reduced but not prohibited, as 19 
long as stream form and ecological function would be restored.  This may result in temporary 20 
impacts to visual resources along affected streams.  Where mining activities are allowed, the 21 
definition of material damage to the hydrologic balance outside the permit area would include 22 
the impairment of physical ecological function of any stream.  These restrictions reduce impacts 23 
to the visual quality of streams outside the permit area.  Changes to corrective action thresholds 24 
do not provide specific limitations that affect the visual quality of an area.  25 
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4.30.5.2 Land Elements 1 

The proposed considerations listed under land elements are very similar to, but slightly less 2 
restrictive than under Alternative 3.  Postmining land use designations would not need to be 3 
proved to be achievable and feasible; therefore, less land would probably be restored to forested 4 
conditions than under Alternative 3.  Although some forms of dispersed recreation opportunities 5 
might be expected to decrease slightly, the active recreation opportunities would likely increase 6 
when compared to Alternatives 2 and 3, since more reclaimed lands would likely be designated 7 
for athletic fields and golf course construction.  See Section 4.4.5.3 for discussion on how 8 
hunting opportunities can increase in reclaimed mine landscapes. 9 

Current requirements for surface configurations and fills and AOC exceptions allow changes to 10 
the preexisting physical conditions, and therefore potentially affect visual quality.  Stricter 11 
requirements on the minimization of excess fill placement in all streams and the use of land  12 
forming would likely reduce the potential for visual resource impacts in all regions.  13 

The expansion of documentation requirements, including digital terrain modeling of pre-mining 14 
landforms and final elevations and configurations for AOC exceptions, would provide additional 15 
documentation and review for the assessment of visual impacts.  This documentation would be 16 
most useful in the Appalachian, Gulf Coast, and Illinois Basin regions, where visual impact 17 
assessment is usually not well documented.  In the Colorado Plateau and Northern Rocky 18 
Mountains and Great Plains region, where most of the land within the coal fields is managed by 19 
the BLM, increased permitting and reporting requirements under Alternative 5 would also 20 
provide additional documentation for visual assessment, which would augment existing visual 21 
resource assessment that is often well documented and included in environmental assessments. 22 
The existing practices and documentation for review and assessment of visual impacts would 23 
continue.  24 

Reforestation under this alternative is similar to Alternative 3, with similar environmental 25 
impacts, except that Alternative 5 would not require that the applicant inventory forested areas 26 
on the proposed site for the 5 years preceding mining operations.  Again, this alternative may 27 
prevent postmining land uses such as cropland and industrial.   28 

4.30.5.3 Other Elements 29 

Reforestation and fish and wildlife enhancement requirements for Alternative 5 are very similar 30 
to Alternative 3, but reforestation would not be required for areas that had been previously 31 
forested within the 5-year period preceding mining.  Fish and wildlife enhancement would be 32 
required to occur within the same watershed.  This alternative would be expected to result in 33 
more land being reforested than under the No Action Alternative, but not as much as under 34 
Alternatives 2 or 3.   35 

Changes to the requirements for baseline data collection and analysis, monitoring during mining 36 
and reclamation, and fish and wildlife protection and enhancement do not consider or affect 37 
visual quality or visual impact assessment of surface mining projects.  Current requirements for 38 
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revegetation and topsoil management in accordance with pre-mining land use or an approved 1 
PMLU can result in the potential for visual impacts when non-native vegetation is allowed or 2 
when areas are not restored to a forested state.  The requirements under Alternative 5 include the 3 
use of native tree and plant species to reestablish areas that are forested at the time of permit 4 
application.  These requirements would result in reestablishment of the existing visual quality of 5 
the site after project completion in all regions.   6 

4.30.6 Socioeconomics; Environmental Justice; Utilities and Infrastructure 7 

This analysis of potential socioeconomic effects is based on the estimated coal production value 8 
shifts in each region associated with each alternative for both underground coal mining and 9 
surface coal mining.  Production values were used in association with current employment 10 
numbers and productivity per employee as reported by the EIA for 2008 and 2009 to estimate the 11 
predicted changes associated with the alternatives for implementing the proposed action.  All 12 
employment changes are based on the direct mine employment as defined by EIA as, all 13 
employees engaged in production, preparation, processing, development, maintenance, repair 14 
shop, or yard work at mining operations, including office workers.   15 

Coal production was used as the direct indicator of potential socioeconomic effects based on 16 
potential changes in direct mine employment.  These employment changes were then used to 17 
estimate regional personal earnings, changes to unemployment from the effect of changes in the 18 
direct mine employment levels, and tax and royalty information.  It was assumed that there was 19 
no outward migration of the population associated with the loss of employment positions in any 20 
region, thereby providing a worst-case scenario associated with the direct mine employment 21 
changes.  Those changes were then expanded to include an estimated number of dependents 22 
associated with each lost direct mine position to indicate potential effects to the number of 23 
persons falling below the poverty threshold.   24 

Indirect and induced changes to overall employment were only estimated based on the estimated 25 
state multipliers; however, since an accurate coal mining related multiplier was not calculated for 26 
each region, these values were not combined with the direct employment effects, due to potential 27 
over or underestimating of those effects.  A determination of substantial changes to any of the 28 
socioeconomic indicators was based on the direct coal mine employment effects with a 29 
characterization of the potential rough order of magnitude changes associated with indirect and 30 
induced changes.   31 

Implementation of Alternative 5, the Preferred Alternative, would result in some adverse 32 
socioeconomic effects in local areas in certain coal-producing regions; adverse effects would be 33 
less than those associated with Alternative 2 and more than those associated with Alternatives 3 34 
and 4.  These conditions would be directly related to loss of employment in certain regions, 35 
which would affect personal earnings, state income taxes, and other local taxes, which have not 36 
been calculated here because of a lack of consistent data across the region.  In addition, a loss of 37 
tax revenue would be associated with severance taxes and corporate business taxes through a 38 
decline in production in certain regions.  Overall, there would be an estimated production 39 
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increase of 1.7% over Alternative 1, the No Action Alternative.  However, production changes 1 
vary by region, with the Northern Rocky Mountains and Great Plains and Illinois Basin regions 2 
increasing production while the remaining regions lose production. 3 

4.30.6.1 Economics 4 

4.30.6.1.1 Employment and Unemployment 5 

4.30.6.1.1.1 Employment Changes in Coal Mining 6 

Selecting Alternative 5 would result in a net loss in total coal mining employment of over 7,000 7 
employment positions nationwide.  Table 4.5.6-1 lists the estimated number of employment 8 
positions by production type and the percentage change in employment when compared to 9 
Alternative 1, the No Action Alternative.  All coal-producing regions show a decline in 10 
employment positions in the surface coal mining industry, except the Northern Rocky Mountains 11 
and Great Plains region, which has an expected gain of 14.9% for all coal mining employment.  12 
It is estimated that the Illinois Basin would gain enough positions through underground coal 13 
mining to offset and expand from the loss of positions in surface coal mining.  The Other 14 
Western Interior region would not be expected to have a viable coal mining industry under 15 
Alternative 5.  The Northwest region would be expected to lose approximately one-third of 16 
surface coal mining employment positions, with the Appalachian Basin and Gulf Region losses 17 
in surface mining employment positions sufficient to create a net adverse effect on employment 18 
in the region. 19 

Table 4.30.6-1. Alternative 5 Direct Coal Mining
1
 Employment Positions Estimated by 20 

Production Type and Region 21 

Coal-Producing Region 

Estimated Number of Direct 
Coal Mine2 Employment 

Positions 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin 38,547 15,471 54,018 -0.2 -32.1 -12.0 

Colorado Plateau 4,783 1,978 6,761 -0.7 -3.7 -1.6 

Gulf Coast 2,850 3,882 6,733 0.0 -22.4 -14.3 

Illinois Basin 8,669 2,200 10,869 14.9 -21.2 5.1 

Northern Rocky Mountains 
and Great Plains 

389 11,007 11,396 14.9 14.9 14.9 

Northwest 0 64 64 0 -32.3 -32.3 

Other Western Interior 0 0 0 -100.0 -100.0 -100.0 
1 - Includes all employees engaged in production, preparation, processing, development, maintenance, repair shop, or yard work at mining 22 

operations, including office workers, per EIA 2010 Annual Coal definition of coal mine employment.   23 

2 – All estimated employment positions are based on average productivity per employee by extraction type and the estimated production under 24 
this alternative, as previously described.   25 

Source: Calculations derived from BLS, 2009; EIA, 2010a, 2010b. 26 

 27 
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4.30.6.1.1.2 Estimated Employment Changes in Remainder of Economy 1 

Under Alternative 5, in combination with the loss of approximately 7,000 direct employment 2 
positions and additional 11,000 positions in indirect and induced capacity could also be lost; 3 
however, that effect is just an estimate based on a average across all states within the region.  As 4 
indicated in Table 4.5.6-2, regions that are more dependent on employment from coal mining are 5 
the most substantially affected by this alternative.  The Northwest could loss approximately 3% 6 
of the employed, as a worst-case scenario with the Gulf Coast region following at approximately 7 
2.4% of the employed.  The coal producing regions analyzed throughout this section are 8 
comprised of the counties that contain coal-mining activities and not the statewide effects, which 9 
could mask certain local implications of the alternative.   10 

Table 4.30.6-2 Alternative 5 Estimated Employment Changes Both Indirect & Induced and 11 
Direct Coal Mine Estimated Employment 12 

Coal-Producing Regions 

4.31 Indirect & 
Induced Effects 

4.32 Direct Coal Mine 
Employment 

Employment 

Net Change 
to Total 
Employed 

Employment 
Change 

Net Change 
to Total 
Employed 

Appalachian Basin -10,302 -0.26% -7,362 -0.19% 

Colorado Plateau -183 -0.09% -112 -0.05% 

Illinois Basin 745 0.13% 531 0.09% 

Gulf Coast -2,198 -1.59% -1,119 -0.81% 

Northern Rocky Mountain / Great 
Plains 1,828 0.53% 1,476 0.43% 

Northwest -37 -1.62% -31 -1.34% 

Other Western Interior -759 -0.50% -385 -0.25% 

 13 

4.32.1.1.1.1 Estimated Effects to the Number and Percentage of Unemployed 14 

In the Northern Rocky Mountains and Great Plains region, there would be an expected increase 15 
in employment in underground and surface coal mining, which could reduce the number of 16 
unemployed if all persons came from the active labor force in the coal-producing region.  This 17 
increased number of positions could lower the unemployment rate by approximately 0.4%.  18 
Table 4.5.6-2 lists the potential effects associated with the change in employment and the 19 
potential unemployment rate changes. 20 
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Similar activity would be expected in the Illinois Basin, with the increase in the number of 1 
employment positions in underground mining compensating for the loss of positions in surface 2 
coal mining.  Because of the small size of the region, the loss of employment positions could 3 
increase the unemployment rate by 1.3%. 4 

Employment changes in the remaining regions would produce only minor changes to 5 
unemployment rates.  The Appalachian Basin would be expected to experience the greatest 6 
number of employment positions lost; however, that number is minor in comparison to the 7 
region and would not substantially affect the regional unemployment picture. 8 

Table 4.30.6-3. Alternative 5 Estimated Change in Number of Unemployed and the 9 
Unemployment Rate by Region 10 

Coal-Producing Region 
Current 

Unemployment 
Rate (%)  

Change in 
Unemployed 

Change in the 
Unemployment 
Rate (% point)  

Appalachian Basin 10.0 7,362  0.2 

Colorado Plateau 11.1 112  0.1 

Gulf Coast 9.7 1,119  0.8 

Illinois Basin 10.2 -531 -0.1 

Northern Rocky Mountains and 
Great Plains 

9.6 -1,476 -0.4 

Northwest 20.2 31  1.3 

Other Western Interior 8.9 385  0.3 

 11 
4.32.1.1.2 Earnings and Personal Income 12 

4.32.1.1.2.1 Earnings and Personal Income Changes from Coal Mining 13 

Selecting Alternative 5 would result in a substantial loss of earnings and personal income in local 14 
areas in some coal-producing regions.  The most substantial losses would occur in the Other 15 
Western Interior, the Northwest, and the Appalachian Basin, though these losses would be minor 16 
compared to the total regional personal earnings.  Table 4.5.6-3 lists the estimated change and 17 
percentage change in earnings compared to Alternative 1, the No Action Alternative.  When 18 
compared to total regional personal earnings, the estimated loss of earnings in the coal industry is 19 
relatively small, with the largest loss occurring in the Northwest.  An estimated increase in 20 
personal earnings would be expected in the Northern Rocky Mountains and Great Plains and the 21 
Illinois Basin, with only negligible effects expected in the Colorado Plateau. 22 
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Table 4.30.6-4. Alternative 5 Estimated Change in Earnings from Coal Mining 1 

Coal-Producing 
Region 

Estimated Change in Earnings ($1,000) 
Percentage Change from 

Alternative 1 

Percent 
Change 
of Total 
Regional 
Personal 
Earnings 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -3,294 -359,689 -362,983 -0.2 -32.1 -11.8 -0.1 

Colorado Plateau -1,690 -3,700 -5,390 -0.7 -3.7 -1.6 0.0 

Gulf Coast -25 -55,854 -55,879 0.0 -22.4 -13.9 -0.5 

Illinois Basin 62,647  -32,794 29,854  14.9 -21.2 5.2 0.1 

Northern Rocky 
Mountains and 
Great Plains 

2,736  67,423  70,158  14.9 14.9 14.9 0.2 

Northwest 0  -1,687 -1,687 0.0 -32.3 -32.3 -0.9 

Other Western 
Interior 

-3,678 -12,864 -16,542 -100.0 -100.0 -100.0 -0.1 

 2 

4.32.1.1.2.2 Estimated Earnings and Personal Income Effects in Remainder of 3 
Economy 4 

Table 4.5.6-5 lists the potential effects to compensation and earnings from both the indirect and 5 
induced effects and direct effects of coal mining employment estimated from the production 6 
associated with Alternative 5.  Locally, this loss of earnings could be substantial as indicated in 7 
Table 4.5.6-4.  8 

Table 4.30.6-5 Alternative 5 Estimated Effects to Compensation and Earnings both for 9 
Indirect & Induced Effect and Direct Effects from Estimated Coal Mining Employment 10 

Coal-Producing 
Regions 

Indirect & Induced Effects 
Direct Coal Mine 

Employment 

Compensation 
($1,000) 

Net 
Change to 
Total 
Regional 
Personal 
Earnings 

Earnings 
($1,000) 

Net 
Change to 
Total 
Personal 
Earnings 

Appalachian Basin -$238,497 -0.07% -$362,983 -0.11% 

Colorado Plateau -$4,008 -0.02% -$5,390 -0.03% 

Illinois Basin $16,793 0.04% $29,854 0.07% 

Gulf Coast -$55,215 -0.51% -$55,879 -0.52% 

Northern Rocky 
Mountain / Great 
Plains $35,324 0.12% $70,158 0.24% 
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Northwest -$812 -0.46% -$1,687 -0.95% 

Other Western 
Interior -$11,410 -0.10% -$16,542 -0.14% 

 1 

4.32.1.1.3 Poverty Levels 2 

Alternative 5 would increase local poverty levels in some regions, if persons displaced by the 3 
loss of employment associated with the surface coal mining industry do not readily find other 4 
employment.  Table 4.5.6-4 lists, as a worst-case scenario, the potential effects from the loss of 5 
employment positions from reductions in surface mining.  This analysis assumes and average 6 
family size based on 2000 Census data (see Table 4.2.6-7) per region supported by each 7 
individual employment position lost.  It also assumes that none of the populations would relocate 8 
to find jobs in other areas.  The table indicates that the Northwest and the Gulf Region would 9 
experience the greatest impacts; both regions would potentially have a greater than 1% increase 10 
in the unemployment rate.  Conversely, the poverty rate could decline in the Northern Rocky 11 
Mountains and Great Plains and the Illinois Basin if employment positions generated from 12 
underground mining and surface mining could employ persons, either unemployed or from the 13 
working poor, with a household income below the poverty threshold.  Minor increases in the 14 
unemployment rate would be expected in the Other Western Interior, the Appalachian Basin, and 15 
the Colorado Plateau regions. 16 

Table 4.30.6-6. Alternative 5 Estimated Changes to Poverty Levels from Changes in 17 
Employment 18 

Coal-Producing Region 
Estimated 
Change in 

Employment 

Estimated 
Population 

Affected 

Estimated Total 
Population 

Below Poverty 

Estimated 
Percent 
Below 

Poverty 

Percentage 
Point Change 

in Poverty 
Rate 

Appalachian Basin -7,362 29,339 1,443,617 16.5 0.3 

Colorado Plateau -112 473 107,942 18.4 0.1 

Gulf Coast -1,119 4,712 64,320 18.4 1.4 

Illinois Basin 531  2,172 195,141 16.3 -0.2 

Northern Rocky 
Mountains and Great 
Plains 

1,476  5,668 84,452 11.8 -0.8 

Northwest -31 124 1,398 24.9 2.2 

Other Western Interior -385 1,508 59,945 16.7 0.4 

 19 
4.32.1.1.4 Income and Severance Taxes 20 

Implementation of Alternative 5 would increase coal mining-related tax revenue in the Northern 21 
Rocky Mountains and Great Plains region but reduce tax revenues in all other coal regions.  In 22 
comparison with Alternative 1, the No Action Alternative, the reduction in revenues in most coal 23 
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regions would be less than 20%, except for one region that would experience the complete 1 
elimination of coal industry-related tax revenues. 2 

The estimated impacts of Alternative 5 implementation on the AML fund by region are shown in 3 
Table 4.5.6-5.  This analysis shows that there would be a 100% reduction in the Other Western 4 
Interior region.  Lesser reductions would be experienced in the Northwest, Gulf Region, and 5 
Appalachian Basin, while an increase of nearly 15% would occur in the Northern Rocky 6 
Mountains/Great Plains.  The greatest net loss of AML contributions would occur in the 7 
Appalachian Basin; however, the estimated increase in AML fund contributions from the 8 
Northern Rocky Mountains/Great Plains region would total over $25 million and exceed the total 9 
estimated reductions in all other regions combined. 10 

Table 4.30.6-7. Alternative 5 Estimated Change in AML Funds Collected 11 

Coal-Producing Region 

Estimated Change in AML Fees 
Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -50 -15,081 -15,131 -0.2 -32.1 -19.7 

Colorado Plateau -55 -404 -460 -0.7 -3.7 -2.5 

Gulf Coast 0 -3,811 -3,811 0.0 -22.4 -20.4 

Illinois Basin 1,298  -2,289 -991 14.9 -21.2 -5.1 

Northern Rocky Mountains 
and Great Plains 

74  25,235  25,309  14.9 14.9 14.9 

Northwest 0  -150 -150 0.0 -32.3 -32.3 

Other Western Interior -60 -472 -532 -100.0 -100.0 100.0 

 12 
Estimated changes in severance tax revenues collected in each region are shown in Table 4.5.6-6.  13 
Severance tax revenues would be eliminated in the Other Western Interior region and would be 14 
reduced between approximately 2% and 18% in all other coal regions except the Northern Rocky 15 
Mountains and Great Plains.  There, the estimated increase of nearly 15% in severance tax 16 
revenues would yield an additional $72 million, more than three times the losses from all other 17 
coal regions. 18 
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Table 4.30.6-8. Alternative 5 Estimated Change in State Severance Taxes 1 

Coal-Producing Region 

Estimated Change in State 
Severance Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -103 -13,477 -13,580 -0.2 -32.1 -13.1 

Colorado Plateau -94 -298 -392 -0.7 -3.7 -1.9 

Gulf Coast 0 -484 -484 0.0 -22.4 -18.2 

Illinois Basin 561  -3,633 -3,072 14.9 -21.2 -14.7 

Northern Rocky Mountains and 
Great Plains 

213  71,734  71,946  14.9 14.9 14.9 

Northwest Not Applicable 

Other Western Interior -121 -412 -534 -100.0 -100.0 -100.0 

 2 
The estimated changes in state income taxes attributable to coal industry employment in each 3 
region are shown in Table 4.5.6-7.  Income tax revenues from coal mining would be eliminated 4 
in the Other Western Interior region and would be reduced in the Appalachian Basin and Gulf 5 
Region by nearly 11.7% and 13.7%, respectively.  As a percentage of total regional income 6 
taxes, however, the estimated loss of state income tax revenues in the Other Western Interior 7 
region would equate to less than 0.01% of the region’s total revenues from income taxes.  In the 8 
Appalachian Basin and Gulf Region, the losses would equate to approximately 0.01% and 9 
0.02%, respectively, of those regions’ total revenues from income taxes. 10 

Table 4.30.6-9. Alternative 5 Estimated Change in State Income Taxes 11 

Coal-Producing Region 

Estimated Change in State Income 
Taxes Collected ($1,000) 

Percentage Change from 
Alternative 1 

Under-
ground 

Surface Total 
Under-
ground 

Surface Total 

Appalachian Basin -104 -11,386 -11,490 -0.2 -32.1 -11.7 

Colorado Plateau -64 -140 -204 -0.7 -3.7 -1.6 

Gulf Coast -1 -1,307 1,307 0.0 -22.4 -13.8 

Illinois Basin 2,041  -1,068 973  14.9 -21.2 5.2 

Northern Rocky Mountains and 
Great Plains 

60  1,460  1,520  14.9 14.9 14.9 

Northwest Not Applicable 

Other Western Interior -137 -463 -599 -100.0 100.0 -100.0 

  12 
Under Alternative 5, royalties would decline in all regions except the Northern Rocky Mountains 13 
and Great Plains.  Table 4.5.6-8 lists the estimated royalties, distributions, and estimated change 14 
from Alternative 1.  Tribes in New Mexico and Arizona would be anticipated to lose 15 
approximately $2.6 million in coal royalties, while tribes in Montana would receive an additional 16 
$1.7 million in coal royalties.   17 
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Table 4.30.6-10. Alternative 5 Coal Royalties for FY 2008 by State and Estimated State 1 
Disbursement 2 

State 

Alternative 5 Change from Alternative 1 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

Tribal 
Royalties 

Federal 
Royalties 

Estimated State 
Disbursements 

$1,000 $1,000 

Northern Rocky Mountain/Great Plains 
Wyoming  0  690,398  345,199  0  89,424  44,712  

Montana  12,961  50,887  25,444  1,679  6,591  3,296  

Appalachian Basin/Illinois Basin 
Kentucky 0  2,089  1,045  0  -360 -180 

Colorado Plateau 
Colorado  0  73,836  36,918  0  -1,297 -649 

New 
Mexico  41,807  15,254  7,627  -1,362 -497 -249 

Arizona  32,558  0  0  -1,266 0  0  

Utah  0  34,727  17,364  0  -258 -129 

Gulf Region 
Alabama  0  888  444  0  -527 -264 

Other Western Interior 
Oklahoma  0  0  0  0  -4,740 -2,370 

Source:  Calculated from ONRR 2010.  Statistical Information Reported Royalty Revenues by State for FY 2008.  3 
http://www.onrr.gov/ONRRWebStats/Home.aspx.  Accessed January 7, 2011.   4 

4.32.1.2 Demographics 5 

4.32.1.2.1 Populations Changes 6 

As shown in Table 4.5.6-4, the net number of persons potentially affected by Alternative 5 7 
includes the dependents of those employed in the coal mining industry.  The potential net 8 
populations adversely affected range from over 29,000 persons in the Appalachian Basin to just 9 
over 100 persons in the Northwest.  In the Northern Rocky Mountains and Great Plains, 10 
approximately 0.3% of the population could benefit from Alternative 5.  Conversely, no other 11 
regions would have more than 0.1% of the population adversely affected by this alternative, as of 12 
the 2000 Decennial Census. 13 

4.32.1.2.2 Minority Population Effects 14 

Implementation of Alternative 5 could affect minority populations in the Northwest region, given 15 
the high percentage of minority population in the region and the effects from lost employment 16 
positions associated with surface mining.  In addition, because of the concentrated minority areas 17 
in the Gulf Region, there could be effects to minority populations associated with the loss of 18 
surface mining in specific counties. 19 
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4.32.1.3 Environmental Justice 1 

OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 2 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 3, 3 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 4 
as all communities would be provided the same opportunities to engage in the decision-making 5 
processes.  Likewise, communities associated with coal mining activities would benefit from 6 
locally protected environmental resources, which play a substantial role in the overall health and 7 
well-being of those communities.   8 

Under Alternative 5, there would be a redistribution of coal production in the United States, with 9 
a decline in the Appalachia Basin, the Gulf Coast, the Colorado Plateau, the Northwest, and the 10 
Other Western Interior and an increase in the Illinois Basin, and the Northern Rocky 11 
Mountain/Great Plains.  Overall, it would be anticipated as a worst-case scenario that 7,000 12 
direct coal mining employment conditions could be lost from the industry.  The Other Western 13 
Interior would be anticipated to have the greatest percentage loss of positions followed by the 14 
Northwest and the Gulf Coast.  Both the Northwest and the Gulf Coast regions have concentrated 15 
minority populations within some coal-producing counties.  The Northwest is also considered a 16 
concentrated poverty area.   17 

A shift in production types and areas within coal mining, as anticipated under Alternative 5, 18 
would result in regional-scale and national scale benefits to the environment and human health.  19 
Alternative 5 would result in a decline in surface coal mining in the Appalachia Basin, the Gulf 20 
Coast, the Colorado Plateau, the Northwest, and the Other Western Interior due to being unable 21 
to provide appropriate mitigation to meet the restoration standards under this alternative.  22 
Overall, Alternative 5 will likely enhance the environment compared to the Alternative 1, as 23 
mitigation measures would require that native species be reestablished, topsoil material be 24 
composed and placed in accordance with a detailed site plan, and fish and wildlife habitat be 25 
enhanced inside and outside the permit area.  These efforts would directly result in less erosion 26 
from headwater systems, suspended particulate in downstream water flows, restoration and 27 
maintenance of wildlife habitat and habitat corridors, downstream aquatic life benefits, 28 
maintenance of recreational values, and maintenance of aesthetic values.  Indirectly, Alternative 29 
5 could provide benefits from reduced wastewater and stormwater treatment costs; less wear on 30 
roads, railroads, and waterways used for barge traffic; health benefits associated with locally 31 
cleaner air from fewer on-site extraction equipment and mobile emissions from coal-32 
transportation methods.  There would be additional risk to mine employees as coal mining 33 
increases underground, primarily as seen through a higher incidence of repetitive trauma injuries 34 
and lung diseases and more fatalities associated with more personnel underground.   35 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 36 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 37 
higher percentage of low-income population than the national average; however, it would be 38 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 39 
minority populations are in certain areas of the coal mining regions, with the primary minority 40 
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population communities being Native American or Hispanic in the Southwest.  These 1 
communities may represent a higher percentage population than the national average but would 2 
be comparable at the local or regional level.  Given that this is a national rulemaking with 3 
estimated regional effects, local effects to low-income and minority populations cannot be 4 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 5 
departments are required to initiate public outreach for all interested parties when a coal mining 6 
permit action is being considered.  Those public outreach activities could include a public notice 7 
of a permit action, a public meeting or hearing about the action, and provision of environmental 8 
documentation, such as a NEPA-compliant environmental assessment or EIS.  All stakeholders 9 
are provided this information and outreach opportunities, and OSM, by following the DOI 10 
Environmental Justice Action Plan in practice, ensures that low-income and minority 11 
communities have the same access to information as other communities. 12 

 13 

4.32.1.4 Utilities and Infrastructure 14 

Under Alternative 5, the net tonnage of coal produced in the United States would be nearly 15 
identical to current levels; however, production shifts would be expected to affect utilities. 16 

4.32.1.4.1 Utilities 17 

Alternative 5 would not reduce the net tonnage of coal produced in the United States.  Data 18 
reviewed did not identify whether surface or underground mining would require more treated 19 
water or produce more wastewater.  Because overall production is estimated to remain at nearly 20 
the same levels as Alternative 1, it is assumed that Alternative 5 would not affect the net demand 21 
for water and wastewater treatment on a national level.  Because certain areas of the country 22 
would produce more coal and other areas would produce less coal, effects of Alternative 5 on 23 
utilities are discussed by basin below. It should be noted that many communities and households 24 
throughout the United States, notably in the Appalachian Basin and other rural areas, are not 25 
served by water or wastewater treatment facilities.  The evaluation of available treatment 26 
capacity by county and state does not account for households not yet connected to public water 27 
or sewer.  28 

 29 

Appalachian Basin  30 

Alternative 5 would reduce the amount of coal produced in the Appalachian Basin as well as the 31 
need for water and wastewater treatment capacity in the majority of counties and states in this 32 
region.  Treatment demand would be reduced directly by closing surface mines, or indirectly 33 
because of less residential demand from out-of-work people leaving the area).  Expected 34 
production increases in Ohio and Pennsylvania would likely require additional utility capacity.  35 
On the whole, counties in Ohio and Pennsylvania have ample additional treatment capacity for 36 
water and wastewater treatment; however, additional capacity is limited in certain counties. 37 
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Colorado Plateau 1 

Alternative 5 likely would directly or indirectly increase the need for water and wastewater 2 
treatment capacity in Colorado, while decreasing the need for treatment in New Mexico.  Most 3 
affected would be Colorado, which has additional capacity for water and wastewater treatment. 4 

Gulf Coast 5 

Alternative 5 would decrease the amount of coal produced in the Gulf Coast states and would 6 
directly or indirectly decrease the need for water and wastewater treatment capacity in the 7 
majority of counties and states in this region.  Most affected would be Texas, where production 8 
tonnages from surface mines would decrease by approximately 23%. 9 

Illinois Basin 10 

Alternative 5 would increase the amount of coal produced in the Illinois Basin and would 11 
directly or indirectly increase the need for water and wastewater treatment capacity in the 12 
majority of counties and states in this region.  Only Indiana would have a net decrease in tonnage 13 
produced, approximately 2%.  Most affected would be Illinois, where total production tonnages 14 
would increase by approximately 33%.  Illinois has ample water and wastewater capacities in 15 
coal-producing counties. 16 

Northern Rocky Mountains and Great Plains 17 

Alternative 5 would increase the amount of coal produced in the Northern Rocky Mountains and 18 
Great Plains by both surface and underground methods, and would directly or indirectly increase 19 
the need for water and wastewater treatment capacity in Wyoming and Montana.  Wyoming and 20 
Montana have ample water and wastewater capacities in coal-producing counties.  Demand in 21 
North Dakota would stay at approximately the same level. 22 

Northwest  23 

As shown on Table 3.17-15 in Section 3.17, the single coal-producing county in Alaska currently 24 
has excess capacity for water treatment; however, wastewater treatment capacity is unknown.  25 
Alternative 5 would be expected to directly and indirectly decrease the need for water and 26 
wastewater treatment capacity in Alaska. 27 

Other Western Interior 28 

Alternative 5 would eliminate coal mining from this region.  Additional capacity for water or 29 
wastewater treatment would not be required under this alternative. 30 

4.32.1.4.2 Transportation Infrastructure 31 

Implementation of Alternative 5 would result in shifts in the methods of transportation; rail 32 
transportation would likely increase cumulatively by over 3%, while barge and road 33 
transportation would decrease cumulatively across all basins by 1% and 2%, respectively, on the 34 
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national level.  Localized effects would be expected in states where production changes are 1 
greater. 2 

4.32.1.4.2.1 Rail 3 

Appalachian Basin 4 

Alternative 5 would reduce the demand for rail transportation in the majority of counties and 5 
states in this region.  Affected rail lines would include CSX and Norfolk Southern. 6 

The effects of decreased demand for rail transportation would likely correspond to a decrease in 7 
the need for capital improvement projects discussed in Section 3.17.  These projects will be 8 
required to keep areas of west-central Pennsylvania, south-central Kentucky, and south-central 9 
Tennessee and northern Alabama operating at LOS categories A, B, or C. 10 

Colorado Plateau 11 

Alternative 5 would increase the demand for rail transportation in the majority of counties and 12 
states in this region.  Within the Colorado Plateau Basin nearly twice as much coal is shipped by 13 
rail than by all other modes of transportation.  Increasing coal production from the Colorado 14 
Plateau Basin under Alternative 5 would result in a net increase of nearly 0.33% of all U.S. rail 15 
shipments of coal.  Affected rail lines would include BNSF and Union Pacific. 16 

The effects of increased demand for rail transportation would likely correspond to a need for 17 
capital improvement projects discussed in Section 3.17.  These projects will be required to keep 18 
rail corridors operating at LOS A, B, and C. 19 

Gulf Coast 20 

Alternative 5 would decrease the rail transportation of coal in Texas.  Mines in Texas shipped 21 
approximately 0.3% of the total tonnage of coal shipped by rail nationwide in 2008 (EIA, 2010).  22 
Decreasing coal production from Texas by 23% would not significantly decrease all U.S. rail 23 
shipments of coal, but would be expected to have a significant impact locally in Texas.  Affected 24 
rail lines would include BNSF and Union Pacific. 25 

Under Alternative 5, capital improvements would likely still be required to keep most of the rail 26 
lines in this basin operating at LOS categories A, B, or C. 27 

Illinois Basin 28 

Alternative 5 would increase the need for rail transportation in Indiana, Illinois, and western 29 
Kentucky.  Increasing coal production from the Illinois Basin under Alternative 5 would increase 30 
the Illinois Basin’s share of the total U.S. coal tonnage shipped by rail by approximately 1%.  31 
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Since the Illinois Basin straddles the Mississippi River, affected rail lines in this basin would 1 
include all four of the major rail lines (CSX, Norfolk Southern, BNSF, and Union Pacific). 2 

The effects of increased demand for rail transportation would likely correspond to an increased 3 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 4 
to keep railroads throughout Illinois, Indiana, and western Kentucky operating at LOS categories 5 
A, B, or C, especially at notable river crossings, where LOS categories are already at capacity, 6 
and in northeastern Illinois, where the LOS is already over capacity. 7 

Northern Rocky Mountains and Great Plains 8 

Alternative 5 would increase the need for rail transportation of coal in Wyoming and Montana.  9 
Demand in North Dakota would stay at approximately the same level.  This basin is the 10 
predominant user of rail in the United States.  Increasing coal production from the Northern 11 
Rocky Mountains and Great Plains under Alternative 5 would increase the basin’s share of the 12 
total U.S. coal tonnage shipped by rail by approximately 4.5%.  Affected rail lines in this basin 13 
would include BNSF and Union Pacific. 14 

The effects of increased demand for rail transportation would likely significantly increase the 15 
need for capital improvement projects discussed in Section 3.17.  These projects will be required 16 
to keep railroads throughout all four states in this basin operating at LOS categories A, B, or C. 17 

Northwest  18 

Alternative 5 would decrease demand for rail transportation in this basin.  Decreasing coal 19 
production from the Northwest under Alternative 5 would not significantly increase the demand 20 
for rail transportation of coal in Alaska or the United States as a whole.  The rail line affected by 21 
implementation of Alternative 5 would include the Alaska Railroad Corporation. 22 

Other Western Interior  23 

Alternative 5 would eliminate underground and surface mining from this region.  Additional 24 
capacity for water or wastewater treatment would not be required under this alternative.  25 
Eliminating coal production from the Other Western Interior would reduce rail transportation of 26 
coal in United States by 0.5% and would be expected to have a localized affect.  The rail lines 27 
affected by implementation of Alternative 5 would include BNSF and Union Pacific. 28 

4.32.1.4.2.2 Barge 29 

Appalachian Basin 30 

Alternative 5 would reduce the demand for barge transportation in the majority of counties and 31 
states in this region.  Reducing coal production from the Appalachian Basin by 8% would result 32 
in a net decrease of more than 5% in all U.S. barge shipments of coal (to approximately 61%). 33 
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Under Alternative 5, the Appalachian Basin would have a significant decrease in demand for 1 
barge transportation, which would certainly affect the barge industry, river loading facilities, and 2 
the need for maintaining locks and dams along waterways at the national level. 3 

Colorado Plateau  4 

Alternative 5 would increase the demand for barge transportation in Colorado.  This represents 5 
approximately 2% of the total short tons of coal shipped by river nationwide in 2008 (EIS, 2010).  6 
Increasing coal production from the Colorado Plateau under Alternative 5 would increase the 7 
basin’s share of the total U.S. coal tonnage shipped by barge by less than 0.1%. 8 

An increase of less than 0.1% of all U.S. barge shipments of coal would have a limited impact on 9 
the barge industry, river loading facilities, and the need for maintaining locks and dams along 10 
waterways at the national level, although significant localized economic impacts would be 11 
expected in Colorado. 12 

Gulf Coast 13 

Mines in the three states in the Gulf Coast did not record shipments of coal by river in 2008 14 
(EIA, 2010).  Under Alternative 5, reductions in production in the basin would not affect barge 15 
transit on a basin or national level. 16 

Illinois Basin 17 

Alternative 5 would increase the need for barge transportation in Indiana, Illinois, and western 18 
Kentucky.  Increasing coal production from the Illinois Basin under Alternative 5 would increase 19 
the basin’s share of the total U.S. coal tonnage shipped by rail by over 4%, to over 36%. 20 

Under Alternative 5, the Illinois Basin would expect a significant increase in demand for barge 21 
transportation, which would certainly affect the barge industry, river loading facilities, and the 22 
need for maintaining locks and dams along waterways at the national level.  More significant 23 
localized economic impacts would be expected in the basin. 24 

Northern Rocky Mountains and Great Plains 25 

Alternative 5 would increase the need for barge transportation of coal in Montana.  Increasing 26 
coal production from Montana under Alternative 5 would not be expected to increase the basin’s 27 
share of the total U.S. coal tonnage.  The increase would be expected to have a minimal impact 28 
on the barge industry, river loading facilities, and the need for maintaining locks and dams along 29 
waterways at the national level.  Localized economic impacts would be expected in Montana. 30 
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Northwest Basin 1 

Alternative 5 would not be expected to affect Yukon-Koyukuk County, Alaska, because 2 
infrastructure is not in place for barge transportation from mines in the Northwest Basin. 3 

Other Western Interior Basin 4 

Alternative 5 would eliminate underground and surface mining from this region.  However, 5 
mines in the four states in the Other Western Interior did not record shipments of coal by river in 6 
2008 (EIA, 2010). 7 

4.32.1.4.2.3 Road 8 

Appalachian Basin 9 

Alternative 5 would reduce the demand for truck transportation in the majority of counties and 10 
states in this region.  Reducing coal production from the Appalachian Basin under Alternative 5 11 
would be expected to reduce nearly 3.5% of all U.S. truck shipments of coal. 12 

Under Alternative 5, the Appalachian Basin would expect a significant decrease in demand for 13 
truck transportation, primarily from West Virginia and the eastern part of Kentucky.  A projected 14 
reduction under Alternative 5 of all U.S. truck shipments of coal would be expected to affect the 15 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 16 
maintaining roadways on the national level. More significant economic impacts would be at the 17 
local level in the basin. 18 

Colorado Plateau  19 

Alternative 5 would increase the demand for truck transportation in Colorado.  Increasing coal 20 
production in the Colorado Plateau under Alternative 5 would result in a net increase of 0.2% of 21 
all U.S. truck shipments of coal. 22 

Under Alternative 5, U.S. truck shipments of coal would have a localized impact on the truck 23 
transport industry, tariffs paid to state highway systems by coal trucks, and the need for 24 
maintaining roadways. 25 

Gulf Coast 26 

Alternative 5 would decrease the truck transportation of coal in the Gulf Coast.  Decreasing coal 27 
production from the region under Alternative 5 would correspond to a net decrease of 4.5% in all 28 
U.S. truck shipments of coal.  Such a decrease would be expected to have significant localized 29 
and national impact on the trucking industry, tariffs paid to state highway systems by coal trucks, 30 
and the need for maintaining roadways. 31 

Comment [rc102]: There is no coal 

haulage of lignite produced in Texas 

over public roads. 
 
In view of this comment, please review 
any impact analysis or conclusions that 

are made for the  

Gulf Coast Region and adjust the 

conclusions as necessary   
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Illinois Basin 1 

Alternative 5 would increase the need for truck transportation of coal in Illinois and western 2 
Kentucky and likely decrease slightly in Indiana.  Increasing coal production from the Illinois 3 
Basin under Alternative 5 corresponds to a net increase of over 6% in all U.S. truck shipments of 4 
coal.  Such an increase would be expected to have significant local and national impacts on the 5 
trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 6 
maintaining roadways. 7 

Northern Rocky Mountains and Great Plains 8 

Alternative 5 would increase the need for truck transportation of coal in Montana.  Demand in 9 
North Dakota is expected to stay at approximately the same level.  Increasing coal production 10 
from the Northern Rocky Mountains and Great Plains under Alternative 5 would increase the 11 
basin’s share of the total U.S. coal tonnage shipped by truck by less than 0.5%.  A local impact 12 
on the trucking industry, tariffs paid to state highway systems by coal trucks, and the need for 13 
maintaining roadways would be expected for Montana. 14 

Northwest  15 

Alternative 5 would decrease demand for truck transportation in Alaska.  Based on the small 16 
amount of coal shipped by truck in this region (less than 0.2%), the estimated decrease in 17 
production would not be expected to significantly affect truck transportation of coal on a national 18 
level (EIA, 2008) but would be expected to significantly decrease truck transportation locally. 19 

Other Western Interior  20 

Alternative 5 would eliminate 100% of the coal produced in the Other Western Interior and 21 
would directly reduce the demand for truck transportation in this region.  Based on this small 22 
amount of truck transit, eliminating coal production from the basin would not significantly 23 
decrease the total U.S. road shipments of coal, but would be expected to significantly decrease 24 
truck transportation locally. 25 

4.32.2 Occupational and Public Health and Safety 26 

4.32.2.1 Safety Impacts 27 

Occupational Safety 28 

Figure 4.5.7-1 shows the projected number of fatalities based on the projected production shifts.  29 
Implementation of Alternative 5 would likely cause a potential decrease in fatalities associated 30 
with decreased surface mining in the Appalachian Basin, Illinois Basin, and Gulf Region.  The 31 
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Appalachian Basin would likely realize the greatest benefits from the projected reduction of 1 
surface mining production. 2 

Figure 4.32.2-1. Projected Average Number of Fatalities per Year – Alternative 5 vs. 3 
Alternative 1 4 

 5 

Figure 4.5.7-2 shows the projected average number of non-fatal days lost injuries based on the 6 
projected production shifts.  Implementation of Alternative 5 would likely cause a potential 7 
decrease in the average number of non-fatal days lost injuries associated with decreased surface 8 
mining nationwide.  The Appalachian Basin would likely realize the greatest benefits from the 9 
projected reduction of surface mining production. 10 
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Figure 4.32.2-2. Projected Average Number of Non-Fatal Days Lost Injuries per Year – 1 
Alternative 5 vs. Alternative 1 2 

 3 

Public Safety 4 

Implementation of Alternative 5 would likely have negligible effects on public safety incidents 5 
nationwide based on the projected production shifts.  Blasting activities in the Appalachian Basin 6 
would be expected to decrease, which may have an overall beneficial effect.  Blasting would 7 
likely increase the greatest in the Northern Rocky Mountains and Great Plains; however, based 8 
on a lower population density in this part of the United States, negligible effects would be 9 
expected. 10 

4.32.2.2 Health Impacts 11 

Occupational Health 12 

Figure 4.5.7-3 shows that implementation of Alternative 5 would likely cause an adverse 13 
increase in the number of coal mining-related illnesses due to a projected increase in 14 
underground mining production.  The largest increases would be expected in lung and repetitive 15 
trauma disorders. There would be a projected negligible decrease in illnesses at surface mines; 16 
however, the overall number of illnesses would be expected to increase over Alternative 1. 17 
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Figure 4.32.2-3. Projected Average Number of Illnesses per Year – Alternative 5 vs. 1 
Alternative 1 2 

 3 

Figures 4.5.7-4 and 4.5.7-5 show the projected estimated changes in lung diseases and repetitive 4 
trauma disorders by coal basin if Alternative 5 were implemented.  The greatest adverse 5 
increases would be expected in the Northern Rocky Mountains and Great Plains Basin because 6 
of increased surface mining production and in the Appalachian and Illinois Basins because of 7 
increased underground coal production. 8 
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Figure 4.32.2-4. Dust Disease of the Lung – Alternative 5 vs. Alternative 1 1 

 2 
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Figure 4.32.2-5. Disorders Associated with Repeated Trauma – Alternative 5 vs. Alternative 1 1 

 2 

Public Health 3 

Implementation of Alternative 5 would likely have negligible effects on public health incidents 4 
nationwide based on the projected production shifts.  There may a negligible decrease in 5 
occurrences in the Appalachian Basin and an increase in occurrences in the Northern Rocky 6 
Mountains and Great Plains based on overall projected coal production shifts.  However, based 7 
on the lower population density in the Northern Rocky Mountains and Great Plains, the overall 8 
impacts may be lessened. 9 

4.32.3 Cumulative Impacts 10 

The Council on Environmental Quality (CEQ) regulations implementing the procedural 11 
provisions of NEPA define cumulative effects as “the impact on the environment which results 12 
from the incremental impact of the action when added to other past, present and reasonably 13 
foreseeable future actions, regardless of what agency (Federal or non-Federal) or person 14 
undertakes such other actions” (40 CFR 1508.7). The term actions, as used in CEQ regulations, 15 
may include a broad range of activities—from activities as specific as individual construction 16 
projects to those as general as implementation of regulatory programs. Adverse effects from an 17 
individual action may be minor, but similar effects may accumulate over time from one or more 18 
origins and collectively result in high adverse effects that degrade important natural resources.  19 
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The cumulative impact analysis builds on the analyses of the direct and indirect impacts 1 
described previously in Chapter 4. 2 

4.32.3.0 Context and Need for Cumulative Impact Analysis 3 

This DEIS is programmatic, addressing direct, indirect, and cumulative environmental 4 
consequences that are correspondingly broad in scope. Although potential direct and indirect 5 
effects of regulatory changes associated with the action alternatives have been previously 6 
identified in Chapter 4, a cumulative impact analysis is important because the proposed action 7 
and alternatives would not be implemented in a vacuum. That is, the potential effects associated 8 
with the implementation of any selected actions would be interwoven with many other actions, 9 
events, and trends taking place at local, regional, national, and international levels.  10 
 11 
As summarized previously within this chapter, the proposed action and alternatives result in two 12 
categories of projected effects: 13 
 14 

• Effects on the locations and types of coal production 15 

• Effects on environmental, social, and economic resources 16 
 17 
The projected production shifts, and associated changes in where and how coal is produced, 18 
would lead to potential direct and indirect environmental, social, and economic effects.  19 
However, coal mining is but one factor playing a role in effects on natural resources such as 20 
streams and on communities in and around mining areas.  With or without changes to the 21 
SMCRA regulatory program as considered in this DEIS, the human environment within the coal 22 
mining regions would continue to change.  None of the alternatives evaluated in this DEIS would 23 
reduce the effectiveness of the current regulatory framework for coal mining. 24 

4.32.3.1 Approach to Cumulative Impact Analysis 25 

The cumulative impact analysis conducted for this DEIS follows the approach and methodology 26 
used in the 2008 OSM Final DEIS for Excess Spoil Minimization and Stream Buffer Zones 27 
(OSM, 2008).Information and results have been modified as appropriate for this DEIS.  This 28 
approach and methodology are consistent with the guidelines found in the CEQ report 29 
Considering Cumulative Effects under the National Environmental Policy Act (CEQ, 1997). 30 

As discussed in Chapter 3, the study area for this DEIS analysis consists of the 25 states in which 31 
coal mining occurred in 2008 or is likely to occur in the foreseeable future.  This proposed 32 
federal action considered in this DEIS would affect the human environment in the 25-state study 33 
area.  For an action involving federal rules that would have nationwide applicability, it is not 34 
feasible to evaluate all specific past, present, or reasonably foreseeable future activities and 35 
associated cumulative effects in each state, ecoregion, or watershed in which mining occurs.  For 36 
most of those other activities, OSM has no information, and developing and analyzing 37 
information on those actions and their impacts would have exorbitant costs.  Furthermore, 38 
analysis of those actions and their effects is not central to an informed evaluation of the impacts 39 
of this federal action.  Therefore, we provide general information on the affected environment 40 
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based on programs and actions that could occur in and around coal mining areas and 1 
summarizing potential cumulative effects primarily at the national level.  Because the cumulative 2 
perspective for this DEIS is broad, the impact analysis is generally qualitative rather than 3 
quantitative. 4 

4.32.3.2 Other Actions with Potential Cumulative Effects 5 

This cumulative impact analysis addresses impacts and trends from the following actions and 6 
programs that may be cumulative to the impacts of this proposed federal action or an alternative 7 
to that action as considered in this DEIS: 8 

• SMCRA Title V requirements not considered under this DEIS—(Unaffected Title V 9 
SMCRA program requirements) 10 

• SMCRA Title IV, Abandoned Mine Lands (AML) reclamation program 11 

• Clean Water Act Section 303, Total Maximum Daily Load (TMDL) program 12 

• Clean Water Act Section 402, National Pollutant Discharge Elimination System 13 
(NPDES) permit program 14 

• Clean Water Act Section 404 program 15 

• Emergency Watershed Protection (EWP) program   16 

• Forestry 17 

• Agriculture 18 
 19 
Summary descriptions of these actions, programs, and economic sectors are provided below.   20 
The effects from any past actions are reflected in Chapter 3 as part of the baseline analysis 21 
describing existing conditions, characteristics, and trends of the various resource areas. 22 

SMCRA Title V Requirements Not Considered Under This DEIS:  Title V of SMCRA 23 
establishes comprehensive and detailed requirements with respect to the regulation of surface 24 
coal mining operations.  These statutory provisions and regulations set forth permitting and 25 
performance requirements to minimize the adverse effects stemming from coal mining activities.  26 
The proposed action and alternatives considered in this DEIS involve potential changes to 15 27 
elements of this regulatory program, as summarized in Chapter 2.  These 15 elements constitute 28 
only a portion of the overall SMCRA regulatory program; other elements of the regulatory 29 
program would not be affected by the proposed action or alternatives.  Any regulatory changes 30 
considered herein would not affect State or Tribal programs, and the relationships between State 31 
or Tribal programs with OSM. 32 

Abandoned Mine Lands Reclamation Program:  The purpose of the SMCRA Title IV 33 
program is to promote the reclamation of mined areas left without adequate reclamation prior to 34 
the passage of SMCRA (August 3, 1977) and that continue to substantially degrade the quality of 35 
the environment, prevent or damage the beneficial use of land or water resources, or endanger 36 
the health or safety of the public (30 U.S.C. 1202(h)).  The program is supported by a fee levied 37 
on each ton of coal produced.  Twenty-five states and three tribes administer approved AML 38 
programs.  39 
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Total Maximum Daily Load (TMDL) Program:  The 1972 Clean Water Act, Section 303, 1 
establishes water quality standards and TMDL programs.  Under Section 303(d) of the CWA, 2 
states, territories, and authorized tribes are required to develop lists of impaired waters that are 3 
not meeting water quality standards established by states, territories, and authorized tribes, even 4 
after treatment systems have been installed to address point sources of pollution. Section 303(d) 5 
requires that these jurisdictions establish priority rankings for waters on the lists and develop 6 
total maximum daily loads for these waters.  A TMDL is a calculation of the maximum amount 7 
of a pollutant that a waterbody can receive and still meet water quality standards.  The TMDL is 8 
the sum of the allowable loads of a single pollutant from all contributing point and nonpoint 9 
sources. The calculation must include a margin of safety to ensure that the waterbody can be 10 
used for the purposes the state has designated. The calculation must also account for seasonal 11 
variation in water quality.  Before a new mining operation can occur in a 303(d) listed stream, it 12 
must demonstrate that it can operate without exceeding the TMDL limits for the affected 13 
watershed. 14 

National Pollutant Discharge Elimination System (NPDES) Program:  Water pollution 15 
degrades surface waters, making them unsafe for drinking, fishing, swimming, and other 16 
activities. As authorized by the Clean Water Act, the NPDES permit program controls water 17 
pollution by regulating point sources that discharge pollutants into waters of the United States.  18 
USEPA is charged with administering the NPDES permit program but can authorize states to 19 
assume many of the permitting, administrative, and enforcement responsibilities of the NPDES 20 
permit program. Authorized states are prohibited from adopting standards that are less stringent 21 
than those established under the federal NPDES permit program but may adopt or enforce 22 
standards that are more stringent than the federal standards if allowed under state law. At the 23 
time of publication, 45 states and the Virgin Islands have assumed NPDES authority. Since its 24 
introduction in 1972, the NPDES permit program has been responsible for great improvements in 25 
U.S. water quality.  Any existing or new coal mine must receive an NPDES authorization and 26 
comply with applicable discharge limits. 27 

Clean Water Act Section 404 Program:  The goal of the Clean Water Act (CWA) is to protect 28 
and restore the chemical, physical, and biological integrity of the nation’s waters.   CWA Section 29 
404 helps to achieve this goal by establishing a program to regulate the discharge of dredged and 30 
fill material into waters of the United States, including wetlands. Responsibility for 31 
administering and enforcing Section 404 is shared by the USACE and the USEPA.  USACE 32 
administers the day-to-day program, including individual permit decisions and jurisdictional 33 
determinations; develops policy and guidance; and enforces Section 404 provisions.  USEPA 34 
develops and interprets environmental criteria used in evaluating permit applications, identifies 35 
activities that are exempt from permitting, reviews and comments on individual permit 36 
applications, enforces Section 404 provisions, and has authority to veto USACE permit 37 
decisions.  With USEPA approval and oversight, states and tribes can assume administration of 38 
the Section 404 permit program in certain “nonnavigable” waters within their jurisdiction.  At 39 
the time of publication, only Michigan and New Jersey have done this. In those two states, the 40 
USACE retains jurisdiction in tidal and navigable waters and their adjacent wetlands.  Fills in 41 
U.S. waters can be authorized by the USACE through either the general permit or individual 42 
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permit process.  If a mining permit would result in no more than minimal adverse effects on 1 
aquatic systems, including mitigation, they may be authorized by a nationwide permit.  The 2 
USACE does a functional analysis of all streams that will be affected and requires some form of 3 
compensatory mitigation to address all unavoidable impacts. 4 

The Emergency Watershed Protection Program:  The purpose of the Emergency Watershed 5 
Protection (EWP) program is to undertake emergency measures, including the purchase of 6 
floodplain easements for runoff retardation and soil erosion prevention to safeguard lives and 7 
property from floods, drought, and products of erosion on any watershed whenever fire, flood, or 8 
any other natural occurrence is causing or has caused a sudden impairment of the watershed.  9 
The U.S. Department of Agriculture’s Natural Resources Conservation Service (NRCS) 10 
administers the program, which is authorized under Section 216 of P.L. 81-516.  The NRCS may 11 
bear up to 75% of the construction cost of emergency measures or up to 90% in limited resource 12 
areas.  The remaining cost-share must come from local sources and can be in the form of cash or 13 
in-kind services. 14 

Forestry:  Among the strongest drivers of forestry land use status and condition in the United 15 
States are population and income.  The U.S. population has increased from about 120 million 16 
people in 1929 to over 300 million in 2010. Especially after World War II, gross domestic 17 
product (GDP) and disposable income increased in the United States. This increased income, 18 
coupled with the growing population, increased demand for all outputs of the forest, including 19 
water, timber and non-timber products, scenic beauty, fish and wildlife, and a place to recreate.  20 
After World War II, growing population and income increased demand for and greatly enhanced 21 
transportation infrastructure, which led to the growth of suburbs and other changes in land use 22 
around existing cities.  Better roads also enabled people to travel to what had formerly been 23 
remote forests.  In addition, growing populations and incomes around the world increased the 24 
demand for U.S. agricultural products, such as soybeans, which led to large-scale clearing of 25 
forest land for growing crops.  In the evolution of the current U.S. forest resource situation, 26 
forestry and agriculture have a history of competing land use, but the competition has in a sense 27 
been benign in that the use of land for either purpose has not foreclosed its later use for the other 28 
purpose.  Growth has exceeded removals on U.S. timber lands for several decades, while the area 29 
of timber land has remained relatively stable.  30 

Agriculture:  Agriculture is extremely important and is prevalent throughout all regions of the 31 
United States.  It is a major influence on water quality, riparian habitat, and forest cover.   In coal 32 
mining states, use of land for agricultural purposes declined by about 19% from 1950 to 2007. 33 

4.32.3.3 Cumulative Impacts on Selected Resource Areas 34 

This cumulative impact analysis focuses on the following topics: 35 

• Surface water quality 36 

• Surface water flow 37 

• Aquatic fauna 38 

• Terrestrial fauna 39 
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• Threatened and endangered species 1 

• Socioeconomics 2 

These resource groups have been identified as the most likely to be cumulatively affected by the 3 
proposed action and alternatives and the other sources of cumulative impacts identified above.  4 
The potential cumulative impacts on these resources are summarized below.  5 

4.32.3.3.1 Cumulative Effects on Surface Water Quality 6 

The effects of coal mining on surface water quality are well documented in terms of reduction in 7 
stream quality caused by acid mine drainage, the release of toxic materials into surface water, 8 
dissolved solids in mine drainage water, and sediment loads released into surface waters. The 9 
cumulative effects of the proposed federal action, alternatives, and other relevant programs on 10 
surface water quality are summarized in Table 4.5-1.  As noted above, the specific locations and 11 
rate of any impacts cannot be determined for this DEIS, so the table presents potential 12 
cumulative effects in qualitative terms only. 13 

Table 4.32.3-1 Summary of Cumulative Effects on Surface Water Quality 14 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate 
positive;reductions in 
acres disturbed and 
affected stream 
lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Deleted: 4.5.8-1
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Minor positive; delay 
in implementing 
TMDL program 

Moderate positive;  
establishment of load 
limits on impaired 
streams 

High positive; 
increased number of 
TMDL calculations 
prepared and 
implemented 

NPDES 
Program 

High positive; control 
of water quality from 
point discharges 

High positive; control 
of water quality from 
point discharges 

High positive; control 
of water quality from 
point discharges 

CWA Section 
404 Program 

Minor positive; due to 
relying on the SMCRA 
permit review 

High positive; 
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

EWP Program 

Minor positive; minor 
short-term increases in 
turbidity, long-term 
reduction in nonpoint 
source runoff 

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

 High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

Forestry Trends 
Moderate adverse; 
short-term turbidity 

Moderate adverse; 
short-term turbidity 

Moderate adverse; 
short-term turbidity 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-250 

ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; nutrient 
and sediment 
contributions with 
immature technology 
to control 

Moderate adverse; 
decrease in acreage and 
maturity of technology 
to control nutrient and 
sediment contributions 

Moderate adverse; 
decrease in acreage 
and maturity of 
technology to control 
nutrient and sediment 
contributions 

 1 

4.32.3.3.2 Cumulative Effects on Surface Water Flow 2 

Coal mining can cause changes to surface water flow in terms of locations of flow and flow 3 
rates.   The cumulative effects of this proposed federal action, alternatives, and other relevant 4 
programs on surface water flow are summarized in Table 4.5-2.  As noted above, the specific 5 
locations and rate of any impacts cannot be determined at this time, so the table presents 6 
potential cumulative effects in qualitative terms only. 7 

Table 4.32.3-2 Summary of Cumulate Effects on Surface Water Flow 8 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
probable hydrologic 
consequences (PHC) 
and cumulative 
hydrologic impact 
assessment (CHIA) 
requirements 
addressing potential 
flow effects 

High positive; PHC 
and CHIA 
requirements 
addressing potential 
flow effects 

High positive; PHC 
and CHIA 
requirements 
addressing potential 
flow effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Negligible Negligible Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Minor positive; 
reliance on the 
SMCRA permit review 

High positive; 
independent 
cumulative review to 
ensure no increased 
risk of flooding 

High positive; 
independent 
cumulative review to 
ensure no increased 
risk of flooding 

EWP Program 

Moderate positive; 
local benefits from use 
of traditional flood 
control measures; 
moderate adverse 
downstream of EWP 
measures 

High positive; 
increased use of 
riparian easements and 
application of “green” 
measures that restore 
natural function to 
attenuate flow                   

High positive; 
increased use of 
riparian easements and 
application of “green” 
measures that restore 
natural function to 
attenuate flow                   

Forestry Trends 

Moderate adverse; 
short-term removal of 
trees without 
consideration of 
cumulative effects 

Minor adverse; short-
term removal of trees, 
but lessened with 
consideration of 
cumulative effects 

Minor adverse; short-
term removal of trees, 
but lessened with 
consideration of 
cumulative effects 
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ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; removal 
of natural vegetation 
coupled with 
widespread farmland 
acreage 

Moderate adverse; 
decreased acreage and 
increased voluntary 
decision to keep natural 
riparian zones intact 

Moderate adverse; 
decreased acreage and 
increased voluntary 
decision to keep natural 
riparian zones intact 

 1 

4.32.3.3.3 Cumulative Effects on Aquatic Fauna 2 

Aquatic fauna depend on adequate surface water quality and flow to survive and function within 3 
each ecosystem.  When surface water quality and flow are affected by activities such as coal 4 
mining, adverse effects to aquatic fauna are likely to occur.  The cumulative effects of this 5 
proposed federal action, alternatives, and other relevant programs on aquatic fauna are 6 
summarized in Table 4.5-3.  As noted above, the specific locations and rate of any impacts 7 
cannot be determined at this time, so the table presents potential cumulative effects in qualitative 8 
terms only. 9 

Table 4.32.3-3 Summary of Cumulative Effects on Aquatic Fauna 10 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Moderate positive;  
AML reclamation and 
grants to watershed 
projects 

Moderate positive; 
AML reclamation and 
grants to watershed 
projects 

High positive; 
increased spending on 
AML water-related 
projects 

CWA TMDL 
Program 

Minor positive; delay 
of implementing 
TMDL program 

Moderate positive;  
establishment of load 
limits on impaired 
streams 

High positive; 
increased number of 
TMDLs prepared and 
implemented 

NPDES 
Program 

High positive; control 
of water quality from 
point discharges 

High positive; control of 
water quality from point 
discharges 

High positive; control 
of water quality from 
point discharges 

CWA Section 
404 Program 

Minor positive; due to 
reliance on the 
SMCRA permit review 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

High positive;  
independent reviews 
and  compensatory 
mitigation to ensure 
environmental effects 
are no more than 
minimal 

EWP Program 

Minor positive; short-
term increases in 
turbidity, but long-
term reduction in 
nonpoint source runoff 

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

High positive; 
improvement in water 
quality due to riparian 
easements and 
application of “green” 
measures                     

Forestry Trends 
Moderate adverse; 
short-term sediment 

Moderate adverse; 
short-term sediment 

Moderate adverse; 
short-term sediment 
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ACTION PAST PRESENT FUTURE 

Agriculture 
Trends 

High adverse; nutrient 
and sediment 
contributions with 
immature technology 
to control 

Moderate adverse; 
decreased acreage and 
maturity of technology 
to control nutrient and 
sediment contributions 

Moderate adverse; 
decreased acreage and 
maturity of 
technology to control 
nutrient and sediment 
contributions 

 1 

4.32.3.3.4 Cumulative Impacts on Terrestrial Fauna  2 

Terrestrial fauna can be affected by coal mining directly and indirectly from causes such as 3 
direct mortality, habitat loss, and habitat fragmentation.  The cumulative effects of the proposed 4 
federal action, alternatives, and other relevant programs on terrestrial fauna are summarized in 5 
Table 4.5-4.  As noted above, the specific locations and rate of any impacts cannot be determined 6 
at this time, so the table presents potential cumulative effects in qualitative terms only. 7 

Table 4.32.3-4 Summary of Cumulative Effects on Terrestrial Fauna 8 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Minor adverse; short-
term increased 
construction; moderate 
positive; long-term 
increased reclamation 
of adverse conditions 

Minor adverse; short-
term increased 
construction; moderate 
positive;  long-term 
increased reclamation 
of adverse conditions 

Moderate adverse; 
short-term increased 
construction; high 
positive; long-term 
increased reclamation 
of adverse conditions 

CWA TMDL 
Program 

Negligible Negligible  Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible 
Moderate positive; 
riparian zone 
easements                     

Moderate positive; 
riparian zone 
easements                     

Forestry Trends 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

Agriculture 
Trends 

High adverse; long-
term change in natural 
vegetation and habitat 

Moderate adverse; 
decreased acreage 
affected and increased 
use of riparian zone 
easements, allowing 
corridor for terrestrial 
species 

Moderate adverse; 
decreased acreage 
affected and increased 
use of riparian zone 
easements, allowing 
corridor for terrestrial 
species 

 1 
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4.32.3.3.5 Cumulative Effects on Threatened and Endangered Species 1 

Threatened and endangered species are protected under the Endangered Species Act of 1973 and 2 
other statutory and regulatory requirements to ensure that the potential for impacts to special 3 
status species are avoided or mitigated.  The U.S. Fish and Wildlife Service stated in the 1996 4 
Biological Opinion and Conference Report that SMCRA and its implementing regulations set 5 
forth the programmatic standards and procedures designed to minimize mining-related impacts 6 
on fish and wildlife in general and threatened and endangered species in particular (USFWS, 7 
1996).  The cumulative effects of this proposed federal action, alternatives, along with associated 8 
programs on special status species are summarized in Table 4.5.8-5.   As noted above, the 9 
specific locations and rate of any impacts cannot be determined at this time, so the table presents 10 
potential cumulative effects in qualitative terms only. 11 

Table 4.32.3-5 Summary of Cumulative Effects on Special Status Species 12 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 3 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive; 
reductions in acres 
disturbed and affected 
stream lengths 

Alternative 5 Not applicable Not applicable 

If implemented, high 
positive; substantial 
reductions in acres 
disturbed and affected 
stream lengths 
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ACTION PAST PRESENT FUTURE 

Unaffected 
SMCRA Title V 
Requirements 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements providing 
framework for control 
and management of 
adverse effects 

High positive; 
requirements 
providing framework 
for control and 
management of 
adverse effects 

SMCRA Title 
IV AML 
Program 

Minor adverse; short-
term construction; 
moderate positive; 
long-term reclamation 
of adverse conditions 

Minor adverse; short-
term construction; 
moderate positive; 
long-term reclamation 
of adverse conditions 

Minor adverse; short-
term construction; 
high positive; long-
term increased 
reclamation of adverse 
conditions 

CWA TMDL 
Program 

Negligible Negligible  Negligible 

NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible 
Minor positive; 
riparian zone 
easements                     

Minor positive; 
riparian zone 
easements                     

Forestry Trends 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short-
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

High adverse; short 
term removal of trees; 
moderate adverse; 
long-term forest 
recovery 

Agriculture 
Trends 

High adverse; long--
term change in natural 
vegetation and habitat 

Moderate adverse; 
decreased acreage and 
increased use of 
riparian zone 
easements, allowing 
corridor for terrestrial 
species 

Moderate adverse; 
decreased acreage and 
increased use of 
riparian zone 
easements, allowing 
corridor for terrestrial 
species 

 1 
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4.32.3.3.6 Cumulative Effects on Socioeconomics 1 

Any cumulative effects to socioeconomic resources would generally be primarily driven by 2 
losses or gains in employment and income.  These changes would occur on a regional basis, with 3 
some regions experiencing job losses and others job gains.  Other categories of socioeconomic 4 
effects (e.g., housing, infrastructure and services, and quality of life) would occur parallel to the 5 
employment and income shifts.  The cumulative effects of this proposed federal action, 6 
alternatives, along with associated programs on socioeconomics are summarized in Table 4.5-6.  7 
As noted above, the specific locations and rate of any impacts cannot be determined at this time, 8 
so the table presents potential cumulative effects in qualitative terms only. 9 

Table 4.32.3-6 Summary of Cumulative Effects on Socioeconomics 10 

ACTION PAST PRESENT FUTURE 

Alternative 2 Not applicable Not applicable 
If implemented, high 
adverse; substantial lost 
of jobs and income  

Alternative 3 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts  

Alternative 4 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts  

Alternative 5 Not applicable Not applicable 

If implemented, 
moderate positive and 
adverse; regional 
production shifts 

Unaffected 
SMCRA Title V 
Requirements 

Negligible Negligible Negligible 

SMCRA Title 
IV AML 
Program 

Minor positive; 
provision of some 
jobs and economic 
opportunities 

Minor positive; 
provision of some 
jobs and economic 
opportunities 

Minor positive; 
provision of some jobs 
and economic 
opportunities 

CWA TMDL 
Program 

Negligible Negligible  Negligible 
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NPDES 
Program 

Negligible Negligible Negligible 

CWA Section 
404 Program 

Negligible Negligible Negligible 

EWP Program Negligible Negligible                     Negligible                     

Forestry Trends 
Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; 
forestry jobs and 
income continuing into 
the future 

Agriculture 
Trends 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; a 
traditional source of 
jobs and income 

Moderate positive; 
agriculture jobs and 
income continuing into 
the future 

 1 

4.32.3.4 Conclusions 2 

Coal mining, forestry, and agriculture often cumulatively interact in coal mining regions and 3 
result in adverse effects to environmental resources such as surface water and biological 4 
resources.  These same economic activities have also traditionally provided a major source of 5 
employment and income within the coal regions, which is generally considered a positive effect.  6 
The appropriate balance between the positive and adverse direct, indirect, and cumulative effects 7 
from coal mining, forestry, and agriculture is subjective and depends on individual and group 8 
beliefs, values, and goals.   9 

The regulatory and other programs considered in this cumulative impact analysis generally 10 
provide environmental protection support to affected environmental resources.  These programs 11 
serve to lessen adverse effects under most circumstances. 12 

All of the rule-making alternatives under consideration in this DEIS would directly, indirectly, 13 
and cumulatively reduce environmental effects from coal mining in terms of less surface acreage 14 
disturbed and stream-miles affected by coal mining.    The magnitude of those environmental 15 
impact reductions would vary by region and by alternative, and would follow the patterns of the 16 
projected coal production shifts.  17 

4.33 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT 18 

OF RESOURCES 19 

Consideration of irreversible and irretrievable commitments of resources is required by NEPA 20 
and the CEQ regulations implementing NEPA.  The definitions and perspectives on irreversible 21 
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and irretrievable commitment of resources relevant to the proposed Federal action and 1 
alternatives herein are based on the content of OSM (2008).   2 

A resource is irreversibly committed when an action alters the resource so that it cannot be 3 
restored or returned to its original or pre-disturbance condition. A resource is irretrievably 4 
committed when it is removed or consumed. For example, in the surface mining of coal, the 5 
removal of coal would ultimately be both an irreversible and irretrievable commitment of 6 
resources. While the coal would be irreversibly committed from the geologic formations, it is 7 
also irretrievably committed when burned for electrical generation. 8 

Another example of irreversible loss involves native soil loss or erosion. Soil losses from 9 
handling, erosion losses from topsoil stockpiles, and other unavoidable erosion losses of native 10 
soils would be irreversible. SMCRA requires that soil erosion and sedimentation be minimized 11 
and otherwise controlled to mitigate these effects to the maximum extent technologically 12 
feasible. Also, studies of reclaimed sites have shown that non-native mine soils, with time, 13 
become more like stable developed native soils. 14 

The direct burial of stream segments by excess spoil or coal preparation waste is a long-term 15 
irretrievable commitment of resources for the buried stream segment. However, the CWA and 16 
SMCRA provisions are designed to assure that adverse impacts to aquatic resources are 17 
minimized and that significant degradation of the downstream watershed does not occur. 18 
Consequently, the effects of surface coal mining on aquatic resources would be irreversible for a 19 
buried stream segment, but may produce varying levels of impact to the overall hydrologic 20 
regime depending on the watershed considered. 21 

Impacts on terrestrial resources, such as forests and wildlife, may be either permanent or 22 
temporary depending on the time frame considered. For instance, a mine site without 23 
reforestation as the post-mining land use may still result in a reversion to forestry through natural 24 
succession–despite the problems of excess compaction, lack of native seed sources across the 25 
reclaimed area, and other conditions hostile to reforestation. With sufficient time, although it 26 
may take hundreds of years, natural processes for mine soil improvement and succession can 27 
overcome conditions limiting reforestation, and the resource loss is not irreversible. Conversely, 28 
intensively managed reclaimed mine sites may never regain trees due to long-term use as 29 
industrial, residential, agricultural, or other non-forest uses. Reclamation techniques may exist to 30 
equal or exceed natural forest regeneration and productivity. In the cases where these techniques 31 
are applied, the loss of forest resource may be no less reversible than such losses are from 32 
timbering; and in some cases productivity gains may surpass forestation on native soils. 33 
Reclamation of mine sites to forest conditions (commercial or otherwise) may not reestablish 34 
wildlife habitat to pre-mining conditions. Actions that promote the tangible benefits for return of 35 
mined land to forest or other natural conditions are encouraged so as to minimize and mitigate 36 
adverse ecological effects. 37 

While loss of individuals of certain species within the mined areas may be irreversible, 38 
individuals of other species may be mobile enough to relocate to adjacent interior forest tracts or 39 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-261 

other land uses. Adjacent tracts may or may not be able to support the additional populations due 1 
to competition for habitat. Again, the reclamation methods employed and post-mining land uses 2 
selected will determine whether or not the loss of wildlife resources is irreversible. Researchers 3 
have debated the benefits and detriments of forest edge habitat versus forest interior habitat, 4 
centered on the concept of biodiversity. Studies have shown that a post mining change in habitat 5 
can provide transitional habitat for declining grassland species uncommon to forested 6 
ecosystems. Accordingly, a shift in wildlife resource species may be temporary in nature, as with 7 
the vegetative cover, and provide arguments both for and against irreversible change–depending 8 
on the viewpoint of the observer. 9 

Environmental controls on surface coal mining and reclamation may render some coal resources 10 
irretrievable. Avoiding and minimizing valley fill stream impacts could make portions of coal 11 
seams recoverable only by inefficient methods or not feasible to recover at all. However, these 12 
effects may be temporary for some coal resource blocks if different mining methods become 13 
feasible or the coal market makes it economical to mine the reserves in compliance with 14 
environmental controls. That is, rising energy prices or new technology might allow mining and 15 
reclamation techniques that currently cannot be performed within profit margins. The loss of 16 
these reserves would not have an immediate, irreversible effect on energy production, because 17 
sufficient coal reserves exist elsewhere to meet current energy demands. However, long-term 18 
effects on energy production could occur, since rendering some surface mining coal reserves 19 
unminable could ultimately hasten reserve depletion when other coal sources dwindle. 20 

4.34 METHODOLOGY  21 

This section provides a summary of the approach to and methods used to identify and assess the 22 
impacts potentially resulting from implementation of the Proposed Action and Alternatives 23 
considered within this DEIS.  Where possible, the principal elements that represent the five 24 
Alternatives (see Chapter 2) are grouped into subsections for water, land, and other elements 25 
describing the potential impacts.   Impacts are generally assessed by identifying and evaluating a 26 
cause-effect relationship – that is, the elements (if implemented) represent the “cause”, and the 27 
“effects” are the potential impacts to the baseline conditions and characteristics resulting from 28 
implementation of the elements.  The impact analysis methodology includes both the effects to 29 
coal mining and associated production shifts, and effects to environmental resources.   30 

4.34.1 Coal Resources and Mining 31 

To represent the Proposed Action and alternatives, OSM developed a matrix linking the 11 32 
principal elements with five alternatives (see Chapter 2).    From the coal resources and mining 33 
perspective, analysis led to the conclusion that implementation of the any alternative would have 34 
two distinct types of impacts: an operational/cost impact and an environmental impact.  Upon 35 
assessment of how the elements may affect individual mines and regional mining, it was 36 
determined that some of the elements would only have an impact on where (region) and how 37 
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(surface/underground) coal would be mined, while other elements would only impact mining 1 
costs.  Some elements will have a dual impact. 2 

4.34.1.1 Major Assumptions 3 

At the present stage of the analysis, the underlying assumptions that have guided the coal 4 
resources and mining impact process include: 5 

• Nationwide coal production for electricity generation and other uses would remain 6 
constant in the immediate future (generally fifty years before realistic alternatives to coal 7 
for energy generation are viable).  8 

• The thermal value for coal production for energy generation must also remain constant; 9 
thus, any decline in higher BTU eastern coal would require an equivalent amount of 10 
production to generate the same energy content (i.e. more tons of western coal would be 11 
necessary to replace eastern coal). 12 

• Full implementation of any changes to the SMCRA regulatory program would take place 13 
over a 10-12 year period.  14 

• Metallurgical coal production from the Appalachian region of the U.S. would also be 15 
impacted and additional offsets or production from other sources would be necessary, if 16 
there is a decline in production. 17 

• Alternative 1, the No Action Alternative, represents the current state of coal production 18 
(the baseline) under the current interpretation of SMCRA and would not materially 19 
change within the impact analysis. 20 

• Impact analysis of the proposed rule does not consider any current trends caused by 21 
EPA’s reinterpretation of the Clean Water Act (CWA) and 401, 402, 404 permitting 22 
processes as applied to the Appalachia region. 23 

• This analysis does not consider other externalities potentially impacting coal production; 24 
that is, any projected increases in coal production from region to region are assumed to be 25 
possible and do not consider such things as transportation limitations, production 26 
limitations from equipment or labor forces, greenhouse gas (GHG) regulatory impacts to 27 
mining, etc.   28 

4.34.1.2 Impact Estimation 29 

The DEIS Mining Analysis team estimated ranges of potential individual and cumulative impacts 30 
to current coal production levels that would be caused by the implementation of the proposed 31 
action and alternatives.  For each region, coal production was projected to stay the same, 32 
increase, or decrease based on the effects of each alternative.  This estimation process was 33 
undertaken during the course of an informal elicitation process.  The informal elicitation process 34 
involved coal mining Subject Matter Experts (SMEs) experienced in mining operations and coal 35 
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regulatory programs, who estimated the order of magnitude of the coal production tonnage that 1 
could be lost within each coal mining region.  Due to limitations of time and budget, potential 2 
impacts to land acres and stream lengths associated with coal mining activities were considered 3 
to be proportional to coal production levels.  4 

4.34.1.3 Expert Elicitation Process 5 

The expert elicitation is a systematic approach to synthesize subjective judgments of experts on a 6 
subject where there is uncertainty due to insufficient data, when such data is unattainable 7 
because of physical constraints or lack of resources.  It seeks to make explicit and usable the 8 
unpublished knowledge of the experts, based on accumulated experience and expertise, including 9 
insight into the limitations, strengths and weaknesses of the published knowledge and available 10 
data.  Usually, the subjective judgment is represented as a “subjective” probability density 11 
function (PDF) reflecting the experts belief regarding the quantity at hand, but it can also be for 12 
instance the experts beliefs regarding the shape of a given exposure response function.  13 

The elicitation process is a method of subjective probabilities in which an expert or experts are 14 
asked to estimate various behaviors and likelihoods regarding specific model variables or 15 
scenarios.  This method has seen increasing usage in environmental risk assessment and is used 16 
by federal agencies such as EPA (EPA/630/R-97/001, March 1997).  An expert elicitation can be 17 
informal or formal. Informal elicitation methods include self assessment, brainstorming, causal 18 
elicitation (without structured efforts to control biases), and taped group discussions between the 19 
project staff and selected experts.  In contrast, formal elicitation methods generally follow the 20 
steps identified by the U.S. Nuclear Regulatory Commission (USNRC, 1989; Oritz, 1991; also 21 
see Morgan and Henrion, 1990; IAEA, 1989; Helton, 1993; Taylor and Burmaster; 1993) and are 22 
considerably more elaborate and expensive than informal methods. 23 

According to NCRP’s definition of an expert (NCRP 1996), an expert has: (1) training and 24 
experience in the subject area resulting in superior knowledge in the field, (2) access to relevant 25 
information, (3) an ability to process and effectively use the information, and (4) is recognized 26 
by his or her peers or those conducting the study as qualified to provide judgments about 27 
assumptions, models, and model parameters at the level of detail required.  Therefore, the 28 
individuals who participated in the elicitation process, as mentioned above, are experts and, 29 
therefore, the described elicitation process is valid. 30 

4.34.1.4 Expert Panel Requirements and Qualifications 31 

The SME panel involved in this project included a balanced sample of experts able to make and 32 
express judgments on the uncertainties that are to be elicited, based on their in-depth knowledge 33 
of the coal industry.  The expert panel represented both the industry operational point of view 34 
and the environmental and NGO perspective regarding coal mining company responses to 35 
potential regulatory changes.  The diversity of expert views itself carries valuable information 36 
and should be part of the open reporting of the study results, and heterogeneity among experts is 37 
highly desirable. 38 
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The purpose of the initial informal elicitation (also called “first-round” expert elicitation) was to 1 
provide reasonable/plausible input for a sensitivity analyses, as well as a semi-quantitative 2 
ranking of potential impacts to coal mining operations and the industry as a whole.  The key 3 
uncertainties identified through this sensitivity analyses could then be subjected to a second 4 
round expert elicitation.  5 

The execution of an Expert Elicitation process requires skills and experience, and the 6 
involvement of different experts. In general, three types of experts can be distinguished: 7 
generalists, subject matter experts, and normative experts (See Kotra et al., 1996, and Loveridge, 8 
2002).  SME’s typically are at the forefront of a specialty relevant to the problem and are 9 
recognized by their peers as authorities because of their sustained and significant research on the 10 
topic. Required competencies of subject-matter experts include: 11 

• possess the necessary knowledge and expertise 12 

• have demonstrated their ability to apply their knowledge and expertise 13 

• represent a broad diversity of independent opinion and approaches for addressing the 14 
topic(s) in question 15 

• are willing to be identified publicly with their judgments (at least be willing to be 16 
identified as member of the expert panel, while individual judgments might be reported 17 
anonymously) 18 

• are willing to identify, for the record, any potential conflicts of interest 19 

• flexibility of thought and ability to objectively consider evidence that challenges his or 20 
her own conventional wisdom  21 

• ability to explain complex topics in clear and straightforward terms 22 

The EIS mining expert team members were selected to fit the description of SMEs and represent 23 
a range of viewpoints and perspectives.  24 

4.34.1.5 Industry Consultation not Included in Elicitation 25 

A key element to a more rigorous analysis (second-round expert elicitation) would include 26 
canvassing the industry in order to obtain probabilistic ranges of impact based on the opinion of 27 
representatives of major coal producers throughout the country.  The results from that survey 28 
would serve as a sounding board that would allow the expert team to refine its defined impact 29 
ranges while obtaining a first-hand opinion from industry experts regarding the impacts of each 30 
Alternative.  However, OSM determined that detailed consultation with industry should not be 31 
undertaken at this time.  An initial simulation of the effects of potential rule changes on selected 32 
(representative) operations (surface and underground) located in the various coal-producing 33 
regions would provide additional assurance about the soundness of the assumptions made by the 34 
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expert team during the informal elicitation process. OSM is interested in receiving comments in 1 
this regard.  2 

4.34.1.6 Deterministic versus Stochastic Impact Approaches 3 

Even though the elicited regional coal production shift impact values are incorporated into the 4 
model developed by the expert team in a deterministic fashion (a single percentage value is 5 
associated with the impact of each matrix element), in reality, these values represent the most 6 
likely value within a range elicited by the team.  For example, Element # 1, Stream Definition, 7 
may be considered to have an individual impact of 30% on the surface production of Region 1 8 
under Alternative 2; however, even though it is the most likely impact (in the opinion of the 9 
experts), in reality that impact may be between 25% and 35%.   10 

A more detailed analysis would require a formal elicitation process through which probabilistic 11 
ranges of impact would be defined by the experts. Those ranges, which are defined by a 12 
minimum, maximum and “most likely” impact values, would then be used to build a stochastic 13 
prediction model (Monte Carlo simulation).  The stochastic prediction model would take into 14 
consideration the impact ranges defined by the experts and generate Beta PERT (or simply, 15 
PERT) distributions.  These distributions use the most likely value, but are designed to generate 16 
a distribution that more closely resembles realistic probability distribution.  17 

The PERT distribution constructs a smooth curve which places progressively more emphasis on 18 
values around (near) the most likely value, in favor of values around the edges. In practice, this 19 
means that the experts "trust" the estimate for the most likely value, and believe that even if it is 20 
not exactly accurate (as estimates seldom are), they have an expectation that the resulting value 21 
will be close to that estimate. Assuming that many real-world phenomena are normally 22 
distributed, the appeal of the PERT distribution is that it produces a curve similar to the normal 23 
curve in shape, without knowing the precise parameters of the related normal curve as shown 24 
below: 25 

 26 

 27 

Each probabilistic element would have and individual impact on coal production that, combined 28 
with all the other elements of a specific Alternative, would render the probabilistic cumulative 29 
impact of that Alternative on the production of a given region. 30 
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At this point, the deterministic model (using the “most likely” impact values) has been 1 
completed, while the stochastic model is still being developed.  The following is a detailed 2 
explanation of the methodology involved in the development of the deterministic model: 3 

4.34.1.7 Baseline Data 4 

The baseline data (representing Alternative 1 in the DEIS) was obtained from the 2008 DOE/EIA 5 
production reports as shown in the following table: 6 

 7 

4.34.1.8 Estimation of Production Losses (Tons) 8 

As noted above, the impact of the implementation of the various alternatives on the regional 9 
baseline production was based on an informal elicitation process in which the team SME panel 10 
estimated the tons that would be lost in each region due to the revised regulatory requirements.  11 
Based on their knowledge of both the industry and the characteristics of the various coal regions, 12 
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the expert team assessed the potential effect that the 11 elements contained in each Alternative 1 
would have on the surface and underground production in those regions. 2 

The experts determined which elements would only have a cost impact and those which would 3 
likely cause a reduction in production (lost tons) based on restrictions it would impose on where 4 
and how mining operations could be undertaken.  For example, elements such as “Fish and 5 
Wildlife Protection and Enhancement” would have a cost impact, while the “Stream Definition” 6 
and “Material Damage Definition” would have an impact on production.  The most stringent 7 
interpretation of the material damage and/or stream could literally prevent surface mining in 8 
certain regions, for example.  The expert team only elicited the potential impact (expressed in 9 
terms of lost tons) originated by elements that would directly or indirectly affect the ability of an 10 
operator to carry out mining operations in a technically sound, environmentally acceptable, and 11 
economically profitable manner.  The SME panel was constrained by both time and budget 12 
restrictions for this assessment. 13 

As an example of the result of this process, the following table shows the estimated coal 14 
production losses (tons) corresponding to the implementation of Alternative 4 as estimated 15 
during the informal elicitation process: 16 

 17 
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4.34.1.9 Conversion of Coal Losses to Energy Losses (BTU) 1 

Since one of the initial premises of this study was to maintain the energy production from coal 2 
nationwide, the lost tons were converted into energy, by multiplying them by the typical heat 3 
content of the coals from each region (as shown in the DOE/EIA).  The corresponding losses are 4 
shown in the following table: 5 

 6 
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For example, the implementation of Alternative 4 in the Appalachian Region would cause the 1 
loss of 16.81 million tons of coal per year (1.11 million tons of underground coal and 15.71 2 
million tons of surface coal).  Since the typical heat content of coal from that region is 24.61 3 
million Btu per ton, then the corresponding energy loss would be 16.81 MM ton x 24.61 MM 4 
Btu/ton = 413.69 Trillion Btu (27.24 Trillion Btu from underground coal and 386.46 Trillion Btu 5 
from surface coal).  6 

Applying the same principle to all the regions, the final estimated nationwide impact of the 7 
application of Alternative 4 is the loss of 531.92 Trillion Btu (79.04 Trillion Btu from 8 
underground coal and 452.88 Trillion Btu from surface coal).  9 

The following table summarizes the losses described above. 10 

 11 

It can be observed that some mining methods and/or regions were not affected by the 12 
implementation of this Alternative (shaded in green).  These are called “unaffected areas” and 13 
the production from those “unaffected areas” is called “unaffected production”. 14 

The coal necessary to make up the energy losses caused by this Alternative will come from the 15 
“unaffected areas”. 16 

4.34.1.10 Apportioning of Make-up Energy 17 

As noted previously, the additional coal required to make up the energy losses would be obtained 18 
from the unaffected areas.  For this analysis, it was considered that each unaffected area would 19 
contribute to the energy make-up, proportionally to its current production. 20 

As observed in the following table, the Northern Rocky Mountains Region is an “unaffected 21 
area”, with an “unaffected production of 63 Trillion Btu from underground mining and 9,221 22 
Trillion Btu from Surface mining, for a regional sub-total of 9,284 Trillion Btu.  Those figures 23 
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are the result of multiplying the “unaffected production” (tonnage) by the typical heat content of 1 
coal coming from that region: 2 

3.67 MM ton x 17.13 MM Btu/ton = 63 Trillion BTU (Unaffected underground production) 3 

538.39 MM ton x 17.13 MM Btu/ton = 9,221 Trillion BTU (Unaffected surface production) 4 

63 Trillion Btu + 9,221 Trillion Btu = 9,284 Trillion BTU 5 

As shown in the table, the total unaffected production would reach 10,766 Trillion BTU. 6 

Since the 9,221 Trillion BTU of surface unaffected production from the Northern Rocky 7 
Mountains Region represent 85.65% of the national unaffected production (9,221 Trillion BTU ÷ 8 
10,766 BTU = 85.65%), then it is assumed that 85.65% of the lost energy will come from that 9 
region.  Similarly, since the 1,450 Trillion BTU of underground unaffected production from the 10 
Illinois Basin Region represent 13.47% of the national unaffected production, it is assumed that 11 
the same percentage of the lost energy will come from that region, and so on. 12 

 13 

In this case, 14.4% of the make-up energy will come from underground operations and the 14 
remaining 85.86% will come from surface mines. 15 

The following table shows how the lost energy is distributed among the unaffected regions. For 16 
example, since the apportioning indicates that 85.65% of the lost energy will come from surface 17 
operations in the Northern Rocky Mountains Region, then an additional 459 Trillion BTU will 18 
need to come from that area (532 Trillion Btu x 85.65% = 456 Trillion BTU). 19 

 20 



Chapter 4 –Environmental Consequences 

For Official Use Only - Deliberative Process Material 
FIRST WORKING DRAFT – 1/12/11 

DO NOT DISTRIBUTE OUTSIDE DOI ANDCOOPERATING/COORDINATING AGENCIES/ENTITIES 
 

 
For Official Use Only - Deliberative Process Material 

FIRST WORKING DRAFT – 1/12/11 
DO NOT DISTRIBUTE OUTSIDE DOI AND COOPERATING/COORDINATING AGENCIES/ENTITIES 

4-271 

 1 

4.34.1.11 Required Additional Coal Production 2 

The following table shows the additional coal production by region required to make-up the 3 
calculated energy losses.  The necessary apportioned energy contribution of each region is 4 
divided by the typical heat content for coals form those regions, in order to calculate the 5 
necessary tons of coal.  For example, the 456 Trillion BTU from surface mines in the Northern 6 
Rocky Mountains/Great Plains Region that will have to be produced represent an additional 7 
production of 26.8 Million tons (456 Trillion BTU ÷ 17.13 Million BTU = 26.8 Million tons).  8 
The table indicates that a total of 30.1 Million tons will need to be produced at the unaffected 9 
areas in order to compensate the calculated energy losses. 10 

 11 

 12 

 13 

As shown in the table, in order to compensate for the loss of the 26.8 Million tons, 30.1 Million 14 
tons from unaffected areas are required. 15 

4.34.1.12 Required Production Increases 16 

The following table shows the required increase of production (percentage) for each unaffected 17 
region and how much the current production of those areas would need to be increased in order 18 
to obtain the necessary tons to make-up the estimated energy losses.  For example, an additional 19 
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0.2 Million tons of underground coal will be required to come from the Northern Rocky 1 
Mountains Region.  Since the current underground production of that region is 3.67 Million tons 2 
(as indicated in the baseline data), the additional requirement represents an increase of 3 
production of 4.94% (0.2 Million tons/3.67 Million tons = 4.94%). 4 

 5 

4.34.1.13 Final Production Change Projections 6 

The following table shows the final production distribution reflecting the production shifts 7 
corresponding to the implementation Alternative 4.  In the specific case of Alternative 4, 1,178 8 
Million tons of coal will need to be produced in order to provide 23,470 Trillion Btu which, 9 
under the baseline conditions, is achieved with 8 Million tons of coal less (1,170 Million tons 10 
under Alternative 1). 11 
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 1 

 2 

4.34.1.14 Projection of Changes to Acreage Affected 3 

The modified production table shows the variations in production (increases and reductions 4 
expressed both in tons and as percentage) when comparing the baseline data (Alternative 1) with 5 
each of the proposed Alternatives.  Those variations were used as the basis for the quantification 6 
of the impact on affected land acres and stream lengths, as detailed in the following sections. 7 

4.34.1.15 Acreage Affected by Surface Mining 8 

The expert team consulted well documented and reliable sources of information, such as the 9 
Energy Information Administration (EIA,) and obtained reports on the weighted average coal 10 
thickness for each one of the coal-producing regions.  Using a typical coal density of 80 pounds 11 
per cubic foot (lb/ft3), a well-established and widely accepted value used by industry and Federal 12 
Agencies such as MSHA, NIOSH and OSM, the expert team estimated the typical surface 13 
mineable coal content (tons per acre or ton/ac) for each one of those regions.   14 

The theoretically affected areas under each alternative were obtained by dividing the annual coal 15 
production by their corresponding regional coal content (ton/yr ÷ ton/ac = ac/yr). 16 

 17 
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 1 

4.34.1.16 Acreage Affected by Underground Mining 2 

In order to determine the areas affected by underground mining, members of the expert team 3 
contacted state and federal agencies.  Information on the acreage of areas associated with mining 4 
operations was collected and analyzed in order to separate the areas directly related to mining 5 
activities from those corresponding to either the “shadow area” of the underground mines or 6 
those at various stages of reclamation, as well as those related to inactive permits.  The 7 
previously described process allowed the expert team to ascertain the total permitted areas 8 
affected by mining operations under the criteria established by the proposed rule. 9 

Since the acres obtained through this process reflect the areas to be affected during the life of the 10 
permit, they were divided by the number of years that represent the average life of a permit in the 11 
areas under consideration, in order to obtain affected acres per year (permitted ac ÷ yr = ac/yr). 12 

For the various Alternatives, it was assumed that the affected areas would be directly 13 
proportional to coal production; therefore, the coal-producing areas that, according to the impact 14 
model will experience a decrease in production, will similarly have their affected areas reduced 15 
in the same proportion.  On the other hand, those areas that are forecast to have their yearly 16 
production increased will also experience a proportional increase in their affected areas.  17 
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 1 

 2 

4.34.1.17 Affected Stream Lengths 3 

Coal production shifts also affect streams within the regions, as measured by stream lengths.  4 
Total lengths of streams (perennial, intermittent and other) were calculated using GIS analysis 5 
techniques to isolate the National Hydrography Database flowlines that fell within the coal 6 
resource region within each of the coal producing states.   Perennial and intermittent streams are 7 
self-explanatory.  The definition of “Other” streams generally refers to artificial channels and 8 
other waterways that make up the NHD flowlines.  Detailed information on ephemeral channels 9 
has not been collected and was not calculated as part of this analysis.  In addition to the 10 
determination of the total length of perennial, intermittent and other stream length in each state, 11 
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the total corresponding land area making up the coal resource area in each of the respective states 1 
was determined through GIS measurement. 2 

Using the results from the stream length and land area determinations previously described, 3 
stream densities were calculated for each of the coal producing states.  The results for each coal 4 
producing state were then combined into the seven coal resource regions and an overall stream 5 
density for each coal resource region was calculated using a weighted basis.  Weighted regional 6 
average stream densities were calculated for perennial, intermittent, other and total.  Those 7 
stream densities were then multiplied by the underground and surface impacted areas (ac/yr) for 8 
each of the coal resource regions for each of the Study Alternatives (as described in the 9 
preceding sections) to determine the stream impact lengths in miles/year. 10 

 11 

 12 

4.34.2 Geomorphology and Topography 13 

Geomorphology is the science focused on developing an understanding of the form of the Earth's 14 
land surface and the processes by which that form is shaped (by both natural and man-made 15 
changes).   Topography is the shape or configuration of the land, and is typically represented on 16 
a map by contour lines.   Coal mining activities can involve extensive land disturbance including 17 
pits, waste disposal areas, fills, and facilities.   18 
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The magnitude and extent of typical land disturbance from coal mining is closely associated with 1 
the mining type and mining location, as described in the discussion of mining types by region in 2 
Section 3.1.  The geomorphology/topography impact assessment assessed how the elements 3 
associated with each alternative could affect the land surfaces in and around coal mine areas.  4 
The extent and regional context of impacts for this programmatic EIS would parallel the 5 
projected coal production shifts, with the increases or decreases in production within each region 6 
largely determining the extent of geomorphologic/topographical changes.   Changes to landforms 7 
from coal mining are largely controlled by the SMCRA regulatory program through provisions 8 
for a return of land to approximate original contour, and variances to that requirement for 9 
approved post-mining land uses.   10 

4.34.3 Water Resources 11 

Coal mining and reclamation operations, if not properly planned and conducted, can have major 12 
impacts on the hydrologic balance of the mine site and surrounding area.  Mining can interfere 13 
with the natural equilibrium of ground- and surface-water flow systems.  Some of the 14 
components of these systems are: flow patterns of ground water within aquifers; the quantity of 15 
surface water as measured by the rate and duration of flows of streams; the erosion, transport, 16 
and deposition of sediment by surface runoff in stream flow; the quality of both ground and 17 
surface water, including both suspended and dissolved materials; and the connection between 18 
ground and surface waters.    Although impacts to the hydrologic balance are unavoidable, 19 
protection of hydrologic values is an important component of SMCRA.  The proposed federal 20 
action evaluated in this DEIS primarily consists of revisions to various provisions of the existing 21 
SMCRA regulatory program to improve protection of streams from the impacts of coal mining 22 
on a nationwide basis.    Protection of water resources is a major issue and objective based on 23 
public comments associated with the previous proposed changes to SMCRA (see 34666 Federal 24 
Register / Vol. 75, No. 117 / Friday, June 18, 2010 / Proposed Rules).  25 

The Water Resources section of this DEIS includes subsections on the following topics:  26 

• water resource planning,  27 

• chemical contaminant transport,  28 

• surface water hydrology,  29 

• fluvial processes, and  30 

• groundwater hydrology 31 

In this DEIS, assessments of potential environmental impacts for each of these topics have been 32 
presented independent of one another to facilitate a logical analysis.  However, it is 33 
acknowledged that these components of the hydrological system are interrelated.  The  34 
interrelationships between these components are complex and depend upon a number of 35 
physical, chemical, and biological factors, which, in turn, are dependent upon meteorological, 36 
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geological and physiographic conditions.  The impact of coal mining on any one of these factors 1 
can trigger changes throughout the hydrologic system.  Surface and underground coal mining 2 
methods would generally affect hydrologic systems in different ways. 3 

As noted previously, this EIS is programmatic and assesses potential effects on a broad scale.  4 
Site-specific impacts cannot be identified within the scope of this impact analysis.  The 5 
environmental impacts on water resources were analyzed through evaluation of how the various 6 
water, land, and other elements could affect how mining companies would likely operate after 7 
implementation of the Proposed Action or alternatives.    Impact analysis also considered two 8 
important metrics, the projected increases or decreases in acreage and stream lengths affected by 9 
coal mining on a regional basis (see Section 4.9.1).  These anticipated acreage and stream length 10 
impacts were derived from and are directly proportional to the projected coal production shifts 11 
between regions that are projected to result from implementation of specific rule considerations.  12 
Impact conclusions for each of the  action alternatives (Alternatives 2 through 5) were compared 13 
to Alternative 1 (the No Action Alternative), or baseline condition. 14 

4.34.4 Biological Resources 15 

Mining activities have the potential to cause changes to biological resources such as vegetation, 16 
wildlife, habitats, and wetlands.  Plant and animal species that have been afforded special 17 
protection as “special status species” (in coordination with the Endangered Species Act and/or 18 
state statues) are also considered in the assessment of biological resource impacts. 19 

Consideration of habitats is important to impact assessment for biological resources. A habitat is 20 
the place where species live and grow – it is made up of physical factors such as soil, moisture, 21 
temperature, and light as well as biotic factors such as the food availability and the presence of 22 
predators.  When habitats change, either by natural or anthropogenic means, it affects both the 23 
organisms within the habitat, and the ecological systems next to the habitat (edge effects).  The 24 
most recognizable forms of habitat change are habitat destruction, habitat alteration, and habitat 25 
fragmentation, typically as a result of human activity.  Some of the more common causes of 26 
habitat destruction include mining, logging, trawling, and urban sprawl (Primm and Raven, 27 
2000).  Changes like these that occur suddenly can affect a population or an entire species; 28 
healthy populations of wildlife often rebound naturally after such sudden events, but endangered 29 
or rare species may require special assistance to recover (BLM, 2004). The biggest reason for 30 
species extinctions is habitat loss (Cunningham et al., 2003).  In the United States, only 42 31 
percent of the natural vegetation remains, and in many heavily fragmented regions in the East 32 
and Midwest, less than 25 percent of the natural vegetation remains (Primack, 2002).  The main 33 
impacts of these habitat changes are the changes in species composition at the site of the change, 34 
habitat loss to the species that rely on the particular ecosystem, and direct destruction of the 35 
species that are unable to move. 36 

Evaluation of potential impacts to aquatic and terrestrial habitats and the species that occur in 37 
these habitats is assessed across the different coal-mining regions for the alternatives considered 38 
in this DEIS.   The discussion for Alternative 1 summarizes impacts to biological resources 39 
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reported for coal mining under the types of operations and production scenarios that are likely to 1 
occur under the current SMCRA regulatory program.  The subsections titled “water elements” 2 
include discussion of impacts to aquatic habitats during mine construction and operation, such as 3 
direct changes to habitat due to mining activities in, through, or near streams; and direct and 4 
indirect changes to habitats and impacts to species due to changes in water quality.  The 5 
subsections titled “land elements” include discussion of impacts to terrestrial habitats during 6 
mine construction and operation, such as direct changes to terrestrial habitats due to land 7 
clearing, habitat changes that may occur as a result of mine operations, and exposure of 8 
terrestrial species to mining-related chemicals.  The subsections titled “other elements” include 9 
discussion of impacts associated with reclamation and enhancement actions that would be 10 
required under the different alternatives. 11 

Wetlands can be impacted by coal mining in two separate ways, physically and chemically.  12 
When a wetland is impacted physically by mining, it is a direct impact.  The wetland is directly 13 
filled, dredged, or drained by mining or mining activities.  A wetland can be impacted 14 
chemically by mining with run-off or groundwater with a relatively high content of dissolved 15 
minerals or an extreme pH.  Indirect impacts can also occur, are less discrete and are often 16 
unintentional.  An example of an indirect impact would be the diversion of run-off away from a 17 
site to control erosion that consequently changes the amount of water reaching an adjacent 18 
wetland causing a change in the wetland’s hydrology, leading to a change in the plant 19 
community.  Indirect impacts are difficult to quantify as often times these effects are not reported 20 
and they can occur off-site. 21 

Wetland impacts are typically described in loss of acres due to filling, dredging, or draining and 22 
loss of wetland functions as a result of an activity, such as coal mining.  Calculating the loss of 23 
wetland acreage of a mine site is a direct measurement of the area impacted.  Wetlands functions 24 
are services wetlands provide to the overall ecosystem in which they are located.  Determining 25 
the loss of wetland functions is not a direct measurement as wetland functions are not easy to 26 
observe and measure.  As such, wetland functions are generally described qualitatively. 27 

Nationally, wetland losses are mainly attributed to agriculture, forest plantations, and rural 28 
development.  Mining has not been a large attributing factor in wetland loss since 1998 (Dahl 29 
2006).  Impacts to specific locations of wetlands acreage and function due to changes in surface 30 
and underground coal mining under each Alternative are not presented in this DEIS due to the 31 
broad scale of analysis and a lack of available information.  Impacts have been described 32 
qualitatively and proportionally where feasible. 33 

4.34.5 Land Use, Visual Resources, and Recreation 34 

In many cases, use of land for coal mining purposes is a dedicated use that is long-term in nature 35 
and may be incompatible with other land uses.  Land use impacts are commonly identified when 36 
land use changes occur, when those land use changes may not result in the “highest and best use” 37 
of land, when a new land use may be incompatible with surrounding land uses, or when a new 38 
land use may be incompatible with land use plans or policies.  Some land use conflicts would be 39 
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expected to occur because of the Proposed Action and alternatives, but because this is a 1 
programmatic EIS, specific land use analysis cannot be conducted.  Land use analysis is 2 
generally qualitative within this EIS; however, it can generally be stated that as coal mining 3 
locations change, those regions projected to have additional coal mining would see more land 4 
dedicated to a coal mine land use rather than other uses, while those regions projected to have 5 
reduced coal mining activity would see coal mined land reclaimed and that land become 6 
available for other land uses.  The projected regional changes in acreages affected by coal mining 7 
(associated with the projected regional production shifts) are used as a major metric to assess 8 
land use effects.  Recreation is one land use that can be affected by coal mining activity; the 9 
quality of some natural areas used, or potentially used in the future, could be adversely affected 10 
by mining.   Again, the magnitude of effect cannot be specifically located or measured at the 11 
programmatic level. 12 

Since coal resource locations are “fixed”, there is no discretion as to the location of a coal mine 13 
once a specific coal resource is determined as a mine location; that is, the coal resource in the 14 
ground cannot be moved from one location to another.   However, if constraints to a specific coal 15 
resource location exist, that specific resource may be excluded from consideration as a mineable 16 
resource – in that case the coal resource would remain in place and the land would be used for 17 
other purposes. 18 

The visual quality of land can be substantially affected by coal mining through the presence of 19 
facilities, roads, ground disturbance, and other activities.  Natural areas and special land features 20 
can be partially or fully impacted such that the visual value of land is reduced.  The magnitude, 21 
duration, and frequency of impacts to visual resources is largely determined by the number of 22 
viewers affected, the viewer sensitivity to visual chances, distance and atmospheric conditions of 23 
viewing, and the compatibility of coal mining with other nearby land uses.   New coal mining 24 
activity in close proximity to existing coal mining areas may be more acceptable in terms of land 25 
use and visual effects compared to a new coal mine in areas that have not previously had a coal 26 
mining land use. 27 

4.34.6 Socioeconomic Resources 28 

Socioeconomic analyses generally include detailed investigations of potential effects to 29 
population, employment, income, and housing conditions of a community or area of interest.  30 
The socioeconomic conditions of a coal-producing region could be affected by changes in the 31 
rate of population growth, changes in the demographic characteristics of a region, or changes in 32 
employment in the region caused by the implementation of the Proposed Action or alternative.  33 
In addition to these characteristics, populations of special concern, as addressed by EO 12898 34 
(Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 35 
Populations, February 1994) and other specific statutes and agency rules, are identified and 36 
analyzed for environmental justice impacts.  Appendix J, Table J-1, shows a comparison of the 37 
number of direct coal mining positions estimated based on estimated production by alternative.  38 
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The analysis of potential socioeconomic effects is closely associated with the estimated coal 1 
production shifts in each region for each alternative, and with worker productivity.  The 2 
differences between surface and underground coal mining production shifts and worker 3 
productivity were considered in the analysis.  The average productivity per employee per hour by 4 
coal mining method (i.e., underground or surface) by region was taken directly from EIA data for 5 
2009 (EIA, 2010b).  An estimate of total labor hours to produce total tons of coal, by coal mining 6 
method, was calculated from the average productivity, the number of employees, and the total 7 
production for 2009 from the EIA data.  From the total labor hours, an average total annual hours 8 
per employee by coal mining method was developed.  To calculate the estimated number of 9 
employees by coal mining method (i.e., underground or surface), the total estimated production 10 
by method was divided by the average regional productivity per employee per hour, and then 11 
divided by the total average hours worked per employee by coal mining method.  This 12 
calculation accounts for the difference in average productivity for employee by coal mining 13 
method (e.g., in the Northern Rocky Mountain/Great Plains underground coal mining 14 
productivity is 4.64 tons per hour per employee, while for surface coal mining the average 15 
productivity is 27.65 tons per hour per employee). 16 

To analyze the effects throughout the remainder of the regional economies of the coal-producing 17 
counties, information concerning effects on employment, income, and output were derived from 18 
the Draft Conceptual Regulatory Impact Assessment (RIA), Appendix I – State Baseline 19 
Economic Impact Analysis.  Alternatives 2 through 5 are compared to the baseline conditions as 20 
represented by the No Action Alternative (Alternative 1).   21 

Since the impact analysis was based primarily on production shifts for each mining type by 22 
region and on existing worker productivity data, the analysis does not easily lend itself to 23 
projection of effects due to the grouped water elements, land resource elements, and other 24 
elements.  As such, the estimated effects are presented for the combined effects from each action 25 
alternative, with topics chosen to represent the major socioeconomic variables.  As a 26 
programmatic EIS, impact estimates are provided on a regional basis, and specific impacts that 27 
could result from a specific coal mining operation cannot be reported as a part of this broad-scale 28 
EIS. 29 

4.34.7 Occupational and Public Health and Safety 30 

Occupational health and safety statistics based on coal production rates and mining methodology 31 
(i.e., underground or surface mining) were established previously in Section 3.20.  Therefore, 32 
potential impacts to occupational health and safety have been evaluated based on the projected 33 
geographic shifts in mining production and associated shifts in methods of surface mining or 34 
underground mining. 35 

Occupational safety elements (falling material, material handling, and slipping or falling) 36 
resulting in fatalities and non-fatal days lost were evaluated compared to Alternative 1 (baseline 37 
conditions).  The type of injury (fatal or non-fatal) is similar for underground and surface 38 
mining; however, the probability of injury (fatal or non-fatal) is greater for underground miners.  39 
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Occupational health elements evaluated include disorders of the skin, lungs, repeated trauma, 1 
and other (kidney disease, diabetes, cardiopulmonary). 2 

There is little available literature for public health statistics associated with coal mining.  3 
Hendryx and Ahern (2008) found that as coal production increased, public health status in 4 
Appalachia was adversely affected and the rates of cardiopulmonary disease, lung disease, 5 
cardiovascular disease, diabetes, and kidney disease increased.  In another study, Hendryx and 6 
Ahern (June/July 2009) attempted to evaluate mortality rates in the Appalachian Basin.  Studies 7 
of these types are unavailable for other coal basins, where population densities are generally 8 
lower than in Appalachia; however, regional increases or decreases in coal production would be 9 
expected to increase or decrease local mortality rates. 10 

Blasting associated with surface mining has been associated with public safety concerns.  11 
Eltschlager (2001) reported that adverse affects resulting in public complaints from blasting 12 
include flyrock, ground vibrations, and airblast.  Eltschlager, Harris, and Baldassere (2001) 13 
suggested that fugitive carbon-based gases in residences may be associated with blasting.  14 
Eltschlager, Shuss, and Kovalchuck (2004) also completed a study indicating that carbon 15 
monoxide poisoning in a residence 400 feet from a surface mine was attributed to blasting at the 16 
mine.  Based on these studies, increased public safety incident rates from blasting are associated 17 
with surface coal mining activities, and a regional increase or decrease in surface mine coal 18 
production would be expected to increase or decrease local public safety incident rates associated 19 
with blasting.  However, population densities near coal mines need to be considered as well, and 20 
overall population density in coal basins outside Appalachia are generally lower.  Lower 21 
population densities would have a suppressing effect on potential safety incidents due to 22 
production shifts. 23 
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In the Appalachian Basin region, the average indirect and induced employment creation from 
one employment position in the coal mining industry is 1.46.  In the worst-case scenario, this 
would equate to an approximate additional loss of 19,149 employment positions throughout the 
entire Appalachian Basin, which is 0.06% of the total employment positions of the combined 
states in the Appalachian Basin. 

The Western coal-producing regions include the Northern Rocky Mountains and Great Plains, 
the Colorado Plateau, and the Northwest.  The interior coal-producing regions include the Illinois 
Basin, the Gulf Region, and Other Western Interior.  In the Western states, the average 
employment multiplier was 1.40, equating to a worst-case scenario of 14,617 lost ancillary 
employment positions, which would be a 1% loss of employment positions.  The interior states 
had an average employment multiplier of 1.73, which equates to a worst-case scenario of 10,885 
lost employment positions, statistically 0.02% of all employment positions in the combined 
states. 
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As the table indicates, the areas that would experience the greatest impacts would be in the Gulf 
Region and the Northern Rocky Mountains and Great Plains region, where the percentage of the 
population below the poverty threshold would substantially increase. 
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This table is too complex.  Determining how each column of numbers was calculated is terribly complex, and I doubt 

the majority of general public would understand its presentation or how these numbers were derived.  Please simplify. 



Does all the information NEED to be in this table or provided at all?? 

 

A comprehensive examination of these employment related tables (this and others) needs to be carefully and critical 

reviewed to assure they  

are clearly presented and understandable to the general public. 
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To adequately document impacts to AML programs, all alternatives should consider the actual AML disbursements to 

states/tribes over the remaining life of AML fee collection.  

 

How AML fees might be disbursed would be purely speculative. 

  How fees would be collected, however, would not. 
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OSM has made great efforts to ensure that all interested stakeholders have ample opportunities to 
learn about and provide comments on the proposed rule.  Therefore, by selecting Alternative 2, 
OSM would not anticipate any disproportionate effects to minority or low-income communities, 
as all communities would be provided the same opportunities to engage in the decision-making 
processes.  Under Alternative 2, surface coal mining would no longer be a viable coal extraction 
method.  The regions most affected by this alternative would include the Northwest, the Gulf 
Region, and the Northern Rocky Mountains and Great Plains, which would experience 
substantial declines in the coal mining industry.  The Appalachian Basin would experience the 



greatest loss in employment positions but would maintain a viable underground coal mining 
industry, which would employ over 48,000 positions. 

Coal mining is an extractive natural resources-based industry, which is primarily in rural areas 
where coal seams have been found and recovered.  These rural areas, in some regions, have a 
higher percentage of low-income population than the national average; however, it would be 
comparable to adjacent counties and sometimes states as a whole.  Likewise, concentrated 
minority populations are in certain areas of the coal mining regions, with the primary minority 
population communities being Native American or Hispanic in the Southwest.  These 
communities may represent a higher percentage population than the national average but would 
be comparable at the local or regional level.  Given that this is a national rulemaking with 
estimated regional effects, local effects to low-income and minority populations cannot be 
determined until a site-specific permit is issued.  OSM, USEPA, USACE, and state mining 
[rc3]departments are required to initiate public outreach for all interested parties when a coal 
mining permit action is being considered.  Those public outreach activities could include a public 
notice of a permit action, a public meeting or hearing about the action, and provision of 
environmental documentation, such as a NEPA-compliant environmental assessment or EIS.  All 
stakeholders [rc4]are provided this information and outreach opportunities, and OSM, by 
following the DOI Environmental Justice Action Plan in practice, ensures that low-income and 
minority communities have the same access to information as other communities. 
 

Page 4-109: [176] Comment [rc44]   rcunningham   2/7/2011 11:58:00 AM 

Wastewater treatment plants will not be affected one way or the other regardless of the alternative chosen since mine 

sites typically have their own private wastewater treatment plants, if needed. 

 

The reference in the EIS relates more to the need for public utilities to 

 treat waters that may have been adversely impacted by mining rather 

 than impacts to water treatment plants owned by mine operators for 

 their own water usage. 

 

Page 4-109: [177] Comment [rc45]   rcunningham   2/7/2011 11:59:00 AM 

This doesn’t mention that facilities would not have customers to pay the overhead expenses for keeping the plants 

running – even if usage was decreased w/ mine closures, etc. 

 

The current level of discussion is considered appropriate for the 

 purposes of the EIS. 

 

Page 4-109: [178] Comment [rc47]   rcunningham   2/7/2011 10:51:00 AM 

The impact of these rules on Utah’s coal mining industry and associated socioeconomics is incorrect as presently 

stated in these sentences.  A surface coal mine with potential for several decades of mining was permitted in Kane 

County in 2010 and construction is well underway.  This coal field was not, but should have, been included within the 

scope of the EIS according to scope determination methods.  Other coal reserves in Utah not included within the 

scope of this EIS are also expected to be mined by surface methods in the future.   

  



This analysis does not consider coal production areas in Utah that are expected to be active during the time period in 

which the rules will actually be implemented.  Some of these reserves are likely federal coal reserves.  It is suspected 

that Colorado may also have future reserves of surface mineable coal that would be affected as well. 

 

In respect to both of these comments, the EIS needs to consider these newly permitted Utah surface mines, 

particularly in light of the predicted impact of this alternative on surface mines 

 

Page 4-109: [179] Comment [rc48]   rcunningham   2/21/2011 12:58:00 PM 

Utah undermined a stream and had to mitigate its replacement.  So I don’t think you can assume all underground 

mines will be allowed to mine under streams under altermative 2 because they have the potential to affect streams 

overlying the underground mine.   This affects all regions. 

 

This comment needs to be address. 

 

 

Page 4-109: [180] Comment [awm49]   Alycia McWilliams   2/21/2011 1:00:00 PM 

Response:  Evaluation of the impact on utilities of various production alternatives is based on Production Scenarios 
and the Mining Impact Model.  Impact to streams is not addressed in the Transportation and Infrastructure section of 
this EIS. 
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As mentioned previously, earnings multipliers varied greatly by state, ranging from 1.17 in 
Virginia to 0.37 in Wyoming.  The loss of approximately $253.1 million in earnings in the 
Appalachian Basin could result in the loss of an additional $205.0 million, equivalent to 0.1% of 
the total regional personal earnings, for a combined loss of approximately 0.2%.  In the Western 
states, the net change in earnings would be an increase of approximately $99.5 million, which 
would result in an additional increase in earnings of approximately $60.7 million (0.1% of the 
total compensation in the combined regions).  In the Interior states, the loss of approximately 
$137.2 million in additional compensation would result in an additional loss of 0.2% of the total 
compensation in the combined regions.  In the Western states, conversely, the net change in 
earnings would be an increase of approximately $99.5 million, which would result in an 
additional increase in earnings of approximately $60.7 million (0.1% of the total compensation 
in the combined regions). 

 

Page 4-151: [203] Comment [rc59]   rcunningham   2/7/2011 12:06:00 PM 

To adequately assess impacts to AML programs, the EIS should calculate this on how it impacts separate state and 

tribal AML programs.  Virginia would likely go to a minimum program.  Impacts to the UMWA combined benefits fund 

must also be considered.  Even though fee collections may remain stable, AML grants to states and tribes would be 

impacted, especially after 2015.   

 

This detailed analysis, while important to the individual states, goes beyond the scope of this EIS.  Current discussion 

of AML fees is adequate for this document. 
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The loss of approximately $125.4 million in earnings in the Appalachian Basin could result in 
the additional loss of approximately $101.6 million, equivalent to 0.03% of the total regional 
personal earnings, yielding a combined regional loss in earnings of approximately 0.07%.  In the 
Western states, the net change in earnings would be an increase of approximately $9.8 million, 
which would result in an additional increase in earnings of approximately $6.0 million (0.01% of 



the total compensation in the combined regions).  In the Interior states, the net changes in 
earnings would be an increase of approximately $11.2 million in additional earnings, which 
would result in an additional increase of 0.01% of the total earnings in the combined regions. 
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Page 4-223: [421] Comment [rc84]   rcunningham   2/7/2011 12:10:00 PM 

A statement acknowledging the role of royalties earned from the state and federal coal production on the federal, 

state, and local government revenues in both the Rocky Mountain / Great Plains and the Colorado Plateau coal 

producing areas in Western states should be added. 

 

Discussion of royalties is presented in Sec. 4.5.6.14, pg. 218-219 

 

Page 4-223: [422] Comment [rc85]   rcunningham   2/7/2011 12:10:00 PM 

Are these figures conservative figures, worst case scenarios, or simply guesses? 

 

It is not clear which figures the commenter is referring to.  The comment does not appear to be constructive. 

 

Page 4-223: [423] Comment [rc86]   rcunningham   2/7/2011 11:09:00 AM 

The underground employment number for the Gulf Coast region is incorrect. 

 



Table 4.5.1-1 indicates no underground mine production in the Gulf Coast region.  Please reconcile this with Table 

4.5.6-1 
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Page 4-229: [540] Comment [rc91]   rcunningham   2/7/2011 11:13:00 AM 

Since royalties are technically not taxes, but a partial recovery of a resource that is owned by the respective state and 

federal government, the economic impacts associated with royalties should be included in a separate section apart 

from the taxes. 

 

While we do not accept the premise that there is a need to analyze royalties separate from taxes,  we do agree that if 

the contractor has not provided a general discussion of the impacts that typically might be associated with such 

changes in revenue collections, this should be done.  

 

Page 4-229: [541] Comment [rc93]   rcunningham   2/7/2011 12:12:00 PM 

NEPA requires environmental analysis of federal resources and impacts to them when decisions regarding their 

future use are proposed.  Federal coal is a natural resource that will definitely be affected by proposed changes to 

federal coal mining rules, and the resources and impacts to these resources should be more strongly considered in 

this EIS.   

 

OSM continues to work with the contractor to further refine the impact analysis 

 

 

Page 4-229: [542] Comment [rc92]   rcunningham   2/7/2011 12:13:00 PM 

Some general statement about the impact of both current and future federal coal royalties on the federal 

government’s revenue should be included. 

 

Royalties are discussed in Table 4.56-8 

 

 











































































































































































































































































































From: Jose Sosa
To: John Maxwell; (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; J Steven Gardner; Jaque

Mitchell; Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; Liz Edmondson;
Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: RE: Underground Mining
Date: Tuesday, October 05, 2010 11:29:22 AM

Some of you have asked during the call about underground mining. I have replied that I have been
discussing and will continue to discuss with the contracting officer (Nancy Sloanhoffer). The last
meeting the agency had with their lawyers, the same rationale that some of you had brought up
was discussed regarding the fact that none of the public outreach ever mentioned underground
mining. The meeting ended with the lawyers questioning whether the agency could even attempt
to bring this into the rule making process at this time.
 
I will follow up with the her to see if there had been any new developments. As per our meeting
with OSM last week, Mr Craynon indicated and directed the team to proceed with the analysis of
alternatives based on the matrix provided by ECSI/Morgan.
 
We will keep everyone posted of nay new development.
 
From: John Maxwell 
Sent: Tuesday, October 05, 2010 10:01 AM
To: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; J Steven Gardner; Jaque Mitchell;
Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John Maxwell; Jose
Sosa; Liz Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert
Subject: FW: Agenda for Conference Call tomorrow (1st Tuesday of the Month)
 
Below is the phone in info for the call to OSM. Meeting time is 10:30.
Thanks.
 
From: Craynon, John [mailto:jcraynon@osmre.gov] 
Sent: Tuesday, October 05, 2010 7:30 AM
To: Jose Sosa; Varvell, Stephanie L.; Sloanhoffer, Nancy E.
Cc: John Maxwell; Randy Sosa; Caroline Bari; Mike Stanwood
Subject: RE: Agenda for Conference Call tomorrow (1st Tuesday of the Month)
 
We can use my line 877-601-6577, code 5508854#
 
Items for the agenda from me.....Review of Chapter 2,  Status of RIA, Progress on Chapter 3, October
Face-to-face
 

From: Jose Sosa [jose@polukaiservices.com]
Sent: Monday, October 04, 2010 4:22 PM
To: Craynon, John; Varvell, Stephanie L.; Sloanhoffer, Nancy E.
Cc: John Maxwell; Randy Sosa; Caroline Bari; Mike Stanwood
Subject: Agenda for Conference Call tomorrow (1st Tuesday of the Month)

John:
 
Do you have an agenda for tomorrow’s meeting? Are we using your conference line?
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We are finishing chapter 2 and will be sent to you today.
 
 
Stephanie:
John Maxwell is finishing a reply to your comments contained in your email today.
 
Please let us know.
 
Jose



From: Jaque Mitchell
To: Caroline Bari; David Bell; Doug Mynear; J. Steven Gardner; Jenkins, Josh; Joe Zaluski; John Maxwell; John

Morgan; Jose Sosa; "Mike Stanwood"; Randy Sosa; Rick Newsome; Shortelle, Ann; Liz Edmondson
Subject: Today"s Meeting Minutes
Date: Friday, October 08, 2010 11:45:02 AM
Attachments: 10.08.10 Team Meeting Minutes.docx

Attached are today’s meeting minutes.  I have not cleaned them up, since I was late to the call, I’m
hoping you all can add whatever I missed.  Then I will finalize them and resend.  You can simply add
your comments individually (or put them in an email) and I will combine the documents into one.
 
I will no longer be posting these to the SharePoint.  Some of the OSM key members are required to
have access to our process materials and Jose has decided that these minutes should be kept as
private team discussions.
 
Please let me know if any of you have any questions or concerns.
 
Thanks!
Jaque Mitchell
Polu Kai Services LLC
8a, Native American, SDVOSB, SDB
6911 Pistol Range Rd
Suite 101E
Tampa, FL  33635
Phone: (813) 749-8624
Fax: (813) 886-8483
Email:  jaque@polukaiservices.com
 
 
  
This email message, including any attachments, is for the sole use of the intended recipient(s) and may contain information that is
confidential, proprietary, legally privileged, or otherwise protected by law from disclosure.  Any unauthorized review, use, copying,
disclosure, or distribution is prohibited.  If you are not the intended recipient, or the person responsible for delivering this to an
addressee, you should notify the sender immediately by telephone or by reply e-mail, and destroy all copies of the original
message.
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ATTENDEES:

Liz Edmondson

Dave Bell

Jose Sosa

Doug Mynear

Mike Stanwood

Ann Shortelle

Josh Jenkins

Joe Zaluski

John Maxwell





Update on UG/SOW issues:

OSM letter:  

Team agreed that they need more time to review, but the initial consensus is that it’s BS.

Will schedule call for Monday to review further

Jose asked that Joe/?? Further review the impact of including UG, can we add it in in such a way that it won’t cause too much extra analysis

Joe agreed to review over the weekend and offer an opinion Monday.

Team concerned with credibility simply “ditto-ing” previous unacceptable work??

John Craynon seems to have made the decision that adding UG will not change anything we’ve done so far, but Joe interjects that this will cause the Western region to join the debate, whereas they were uninterested before.  Since UG mining is more prevelant out west they will be more affected if UG is included.

We can’t simply add to the contract based on this letter either.

OSM is trying to include the ANPR into the SOW, where it wasn’t included to begin with.

We still haven’t seen the UG draft yet.  We need to be able to review the draft before we can determine what has changed and if it is significant or outside the SOW.

OSM is insinuating that there is no difference/it parallels the surface changes, but Joe recommends against moving forward with UG rules based on that statement.

Liz points out that UG was mentioned in the NOI, but only a couple specific sections, not which changes.  Further when we were presented with the document to change it only referenced SM

Proposed Schedule Change:  

Nancy’s schedule gives only 4 days to put document together & get delivered by 2/4

Put GHANT on agenda for the F2F to address.

Very surprising that a new schedule has been presented this far in since no objections were raised during all these interim meetings.

Chapter 2:

According to 10/7 letter alternatives are good, so they should not change.

Dave is not treating alternatives as final because we still don’t have final comments on them.

It seems like JC still doesn’t agree with the way the alts are laid out.

If UG is to be included, we would need to add a note to each one as to the impact of each alt to UG.  

Can address of letter issues be a sidebar to the ch 4 discussions so the technical people can stay focused on preparing the document itself?  Jose agreed that this can happen.

Ann stresses that we need to keep pushing and produce some kind of product.  If we keep ourselves wrapped up in the disagreement about UG.

Further discussion (and sidebars) concerning 10/7 letter and UG issue to continue Monday during meeting.

Sharepoint: Sections ready for internal document control (DEIS??) – Jaque to handle w/ Stanwood – this folder has been added for Chapter 3 only, please be sure all final quality control reviewed documents go here so that Mr. Bell can be sure he’s compiling the final documents.
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Team agreed that they need more time to review, but the initial consensus is that it’s BS. 

Will schedule call for Monday to review further 

Jose asked that Joe/?? Further review the impact of including UG, can we add it in in such a way that it 
won’t cause too much extra analysis 

Joe agreed to review over the weekend and offer an opinion Monday. 

Team concerned with credibility simply “ditto-ing” previous unacceptable work?? 

John Craynon seems to have made the decision that adding UG will not change anything we’ve done so 
far, but Joe interjects that this will cause the Western region to join the debate, whereas they were 
uninterested before.  Since UG mining is more prevelant out west they will be more affected if UG is 
included. 

We can’t simply add to the contract based on this letter either. 

OSM is trying to include the ANPR into the SOW, where it wasn’t included to begin with. 

We still haven’t seen the UG draft yet.  We need to be able to review the draft before we can determine 
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OSM is insinuating that there is no difference/it parallels the surface changes, but Joe recommends 
against moving forward with UG rules based on that statement. 

Liz points out that UG was mentioned in the NOI, but only a couple specific sections, not which changes.  
Further when we were presented with the document to change it only referenced SM 

Proposed Schedule Change:   

Nancy’s schedule gives only 4 days to put document together & get delivered by 2/4 

Put GHANT on agenda for the F2F to address. 

Very surprising that a new schedule has been presented this far in since no objections were raised 
during all these interim meetings. 



Chapter 2: 

According to 10/7 letter alternatives are good, so they should not change. 

Dave is not treating alternatives as final because we still don’t have final comments on them. 

It seems like JC still doesn’t agree with the way the alts are laid out. 

If UG is to be included, we would need to add a note to each one as to the impact of each alt to UG.   

Can address of letter issues be a sidebar to the ch 4 discussions so the technical people can stay focused 
on preparing the document itself?  Jose agreed that this can happen. 

Ann stresses that we need to keep pushing and produce some kind of product.  If we keep ourselves 
wrapped up in the disagreement about UG. 

Further discussion (and sidebars) concerning 10/7 letter and UG issue to continue Monday during 
meeting. 

Sharepoint: Sections ready for internal document control (DEIS??) – Jaque to handle w/ Stanwood – 
this folder has been added for Chapter 3 only, please be sure all final quality control reviewed 
documents go here so that Mr. Bell can be sure he’s compiling the final documents. 

 

 

 

 



From: John Maxwell
To: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; J Steven Gardner; Jaque Mitchell; Jenkins,

Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John Maxwell; Jose Sosa; Liz
Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: FW: Underground SPR text
Date: Tuesday, September 21, 2010 2:39:42 PM
Attachments: UG mining SPR text 09-20-10 cln.docx

Surface mining SPR text 09-20-10 cln.docx

 
 
From: Craynon, John [mailto:jcraynon@osmre.gov] 
Sent: Tuesday, September 21, 2010 2:14 PM
To: John Maxwell; Jose Sosa
Cc: Varvell, Stephanie L.
Subject: Fw: Underground SPR text
 
 

From: Rice, Dennis 
To: Craynon, John 
Cc: Winters, William R. "Bill"; Uranowski, Lois J.; Evans, Robert S. "Bob"; Varvell, Stephanie L. 
Sent: Mon Sep 20 18:58:10 2010
Subject: Underground SPR text

John,
 
Attached is a clean copy of the current version of the underground rule text as you
requested.  It has not been reviewed by Bill and Lois’ teams or internally within OSM, so it
may change somewhat, but probably not too drastically.
 
I’ve also attached a new clean copy of the surface mining and general rules, with a few
format and syntax corrections that I discovered today.
 
Dennis
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[bookmark: 30:3.0.1.7.39.0.1.8]Stream Protection Rule

Proposed Rule Text—Underground Mining (Parts 783, 784, and 817)



PART 783–UNDERGROUND MINING PERMIT APPLICATIONS–MINIMUM REQUIREMENTS FOR INFORMATION ON ENVIRONMENTAL RESOURCES AND CONDITIONS

Sec.

§ 783.1    Scope.

§ 7783.2    Objectives.

§ 783.4    Responsibilities.

§ 783.10  Information collection.

§ 783.16  Information on topography and landforms.

§ 783.17  Information on cultural, historic, and archeological resources.

§ 783.18  Climatic information.

§ 783.19  Vegetation information.

§ 783.20   Information on fish and wildlife resources.

§ 783.21  Information on soils.

§ 783.22  Land use information.

§ 783.25  Maps, plans, and cross sections.



*****






§ 783.16  Information on topography and landforms.

(a)  General requirements.  Your permit application must include—



(1)  A digital terrain model displaying the contour, elevation, aspect, and other measurable physical attributes of the land surface within the proposed permit and adjacent areas at the time of application.

(2)  A qualitative and quantitative description of the landforms within the proposed permit and adjacent areas at the time of application and, if required by the regulatory authority, within representative drainage basins in the vicinity of the proposed permit area, prepared using digital terrain models.  This description must include, but is not limited to—



(i)  Landform measurements and relationships.



(ii)  Drainage basin area, drainage density, and channel frequency.



(iii)  Topographic configuration including relief ratio, slope, and aspect distributions.



(iv)  Stream channel order distribution and the lengths, longitudinal profile, cross-section dimensions, and measurements of bankfull hydraulic geometry for those channels.



(3)  A qualitative description of the geomorphic and fluvial condition of the landform within the proposed permit and adjacent areas at the time of application and, if required by the regulatory authority, representative drainage basins in the vicinity of the proposed permit area.

(b)  Exceptions.  The regulatory authority may waive or modify the requirements of paragraph (a) of this section if the proposed permit area, including the total cumulative area of contiguous permits and permit revisions issued to a single operator or permittee, is smaller than 40 acres or if the area from which coal is to be extracted includes only lands eligible for remining.






§ 783.17  Information on cultural, historic, and archeological resources. [Formerly located at §783.12(b) in existing rules]

(a)  Your permit application must describe the nature of cultural, historic, and archeological resources listed or eligible for listing on the National Register of Historic Places and known archeological sites within the proposed permit and adjacent areas.  The description must be based on all available information, including, but not limited to, information from the State Historic Preservation Officer and from local archeological, historical, and cultural preservation agencies.

(b)  The regulatory authority may require you, the applicant, to identify and evaluate important historic and archeological resources that may be eligible for listing on the National Register of Historic Places, through—

(1)  Collection of additional information,

(2)  Conduct of field investigations, or

(3)  Other appropriate analyses.



§ 783.18  Climatic information.

The regulatory authority may require that your permit application contain a statement of the climatic factors that are representative of the proposed permit area, including:

(a)  The average seasonal precipitation.

(b)  The average direction and velocity of prevailing winds.

(c)  Seasonal temperature ranges.

 (d)  Additional data that the regulatory authority deems necessary to ensure compliance with the requirements of this subchapter.




§ 783.19  Vegetation information.



(a)  You must identify, describe, and map—



(1)  Existing vegetation types and plant communities on the proposed permit and adjacent areas and within any proposed reference areas.  The description and map must be adequate to evaluate whether the vegetation provides important habitat for fish and wildlife and whether the site contains native plant communities of local or regional significance.



(2)  The plant communities that would exist on the proposed permit area under conditions of natural succession. 



(b)  To comply with the requirements of paragraph (a) of this section, you must—



(1)  Use the National Vegetation Classification Standard.



(2)  Describe any forest cover in accordance with the Society of American Foresters’ publication “Forest Cover Types of the United States and Canada.”  The Director of the Federal Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  This publication is available for sale on the Society of American Foresters publications page at http://www.safnet.org/market/storebooks.htm#policy series.  You may inspect a copy of this document at the Administrative Record Room, Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this document at the National Archives and Records Administration (NARA).  For information on the availability of this material at NARA, call 202-741-6030 or go to http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.



(c)  With the approval of the regulatory authority, you may use other generally accepted vegetation classification methods in lieu of the methods specified in paragraph (b) of this section.



(d)  Your application must include a discussion of the potential for reestablishing the plant communities identified in paragraph (a) of this section after the completion of mining.




§ 783.20  Information on fish and wildlife resources. [Formerly located at §784.21]



(a)  General.  Your permit application must include information on fish and wildlife resources for the proposed permit and adjacent areas, including land overlying proposed underground workings.



(b)  Scope and level of detail.  The regulatory authority will determine the scope and level of detail for this information in consultation with state and federal agencies with responsibilities for fish and wildlife.  The scope and level of detail must be sufficient to design the protection and enhancement plan required under § 784.21 of this chapter.



(c)  Site-specific resource information requirements.  Your application must include site-specific resource information if the proposed permit or adjacent areas contain or are likely to include one or more of the following—



(1)  Animals or plants listed or proposed for listing as endangered or threatened under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), critical habitats designated under that law, or species or habitats protected by similar state statutes.



(2)  Habitats of unusually high value for fish and wildlife such as important streams, wetlands, riparian areas, cliffs supporting raptors, significant migration corridors, specialized reproduction or wintering areas, areas offering special shelter or protection, and areas that support populations of endemic species that are vulnerable because of restricted ranges, limited mobility or reproductive capacity, or specialized habitat requirements. 



(3)  Other species or habitats identified through agency consultation as requiring special protection under state or federal law, including species identified as sensitive by a state or federal agency.



(4)  Perennial or intermittent streams. 



(5)  Native plant communities of local or regional ecological significance.



(d)  Fish and Wildlife Service review. [Formerly part of §780.16(c)] (1)  The applicable regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to review and comment on the resource information required under this section.  



(2)  The regulatory authority must provide this information to the Service within 10 days of receipt of the request from the Service.



(3)(i)  The regulatory authority must document its disposition of any comments from the Service that pertain to the information required under paragraph (c)(1) of this section.



(ii)  If the regulatory authority decides not to implement a Service recommendation to which paragraph (d)(3(i) of this section applies, the disposition document must explain the rationale for that decision.



(iii)  The dispute resolution provisions of the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with respect to the approval of surface coal mining and reclamation operations under a regulatory program will govern any disagreements under paragraph (c)(3)(ii) of this section.



(e)  Designation of areas in which adverse impacts are prohibited.  In coordination with state and federal fish and wildlife agencies and agencies responsible for implementation of the Clean Water Act, the regulatory authority may use the information provided under this section and information gathered from other agencies to determine whether, based on scientific principles and analyses, any stream segments or watersheds in the proposed permit or adjacent areas are of such exceptional environmental value that any adverse mining-related impacts must be prohibited.


§ 783.21  Information on soils.

Your permit application must include—

(a)  A reconnaissance inspection to determine whether the proposed permit area may contain prime farmland, as required by § 785.17(b)(1) of this chapter. 

(b)(1)  A map showing the soil mapping units located within the proposed permit area, if the National Cooperative Soil Survey has completed and published a soil survey of the area.

(2)  A link to the applicable soil survey information at http://websoilsurvey.nrcs.usda.gov/app/ for the soil types mapped under paragraph (b)(1) of this section.  You may elect to provide this information in paper form.

(3)  The soil survey information required by § 785.17(b)(3) of this chapter if the reconnaissance inspection conducted under paragraph (a) of this section indicates that prime farmland may be present.






§ 783.22  Land use information.  [Formerly §784.15(a)]



Your permit application must contain a statement of the condition, capability, and productivity of the land within the proposed permit area, including—



(a)(1)  A map and narrative identifying and describing the land use or uses in existence at the time of the filing of the application; and



(2)  A narrative describing other uses that the land is capable of supporting.



(3)  If the land use or uses changed within the preceding 5 years, you must describe the historical use of the land.



(4)  For any previously mined area within the proposed permit area, you must describe the land use in existence before any mining, to the extent that information is available.



(b)  A narrative analysis of—



(1)  The capability of the land before any mining to support a variety of uses, giving consideration to soil and foundation characteristics, topography, vegetative cover, and the hydrology of the proposed permit area; and



(2)  The productivity of the proposed permit area before mining, expressed as average yield of food, fiber, forage, or wood products obtained under high levels of management, as determined by—



(i)  Actual yield data; or



(ii)  Yield estimates for similar sites based on current data from the U.S. Department of Agriculture, state agricultural universities, or appropriate state natural resources or agricultural agencies.




§ 783.24  Maps, plans, and cross sections.

(a)  In addition to the maps, plans, digital models, and information required by other sections of this part, your permit application must include maps and, when appropriate, plans and cross sections showing—

(1)  All boundaries of lands and names of present owners of record of those lands, both surface and subsurface, included in or contiguous to the permit area.

(2)  The boundaries of land within the proposed permit area upon which the applicant has the legal right to enter and begin underground mining activities.

(3)  The boundaries of all areas proposed to be affected over the estimated total life of the proposed underground  mining activities, with a description of size, sequence, and timing of the mining of subareas for which it is anticipated that additional permits or permit revisions will be sought.

(4)  The location of all buildings on and within 1,000 feet of the proposed permit area or the area overlying the proposed underground workings, with identification of the current use of the buildings.

(5)  The location of surface and subsurface manmade features within, passing through, or passing over the proposed permit area or the area overlying the proposed underground workings, including, but not limited to electric transmission lines, pipelines, constructed drainageways, irrigation ditches, and agricultural drainage tile fields.

(6)  The location and boundaries of any proposed reference areas for determining the success of revegetation.

(7) [Formerly part of §784.14(b)(1)] The location and ownership of existing wells, springs, and other groundwater resources within the proposed permit and adjacent areas.  This information may be provided in a table if approved by the regulatory authority.

(8)  The depth, if available, of each water well within the proposed permit and adjacent areas.  This information may be provided in a table if approved by the regulatory authority.

(9)  [Formerly part of §784.14(b)(2)]The name, location, ownership, and description of all surface-water bodies and features, such as streams, ponds, lakes, other impoundments, wetlands, and natural drainageways, within the proposed permit and adjacent areas.  to the extent appropriate, this information may be provided in a table cross-referenced to a map if approved by the regulatory authority.

(10)  The locations of water supply intakes for current users of surface water flowing into, from, and within a hydrologic area defined by the regulatory authority.

(11)  The location of any public water supplies and extent of any wellhead protection zones located within one-half mile, measured horizontally, of the proposed permit area or the area overlying the proposed underground workings.

(12) [Formerly part of §784.14(b)(2)] The location of any existing discharge to any surface-water body within the proposed permit and adjacent areas, including any discharge into or from an active or abandoned  mine including, but not limited to, a mine-water treatment or pumping facility, that is hydrologically connected to the proposed permit area or the area overlying the proposed underground workings or that is located within one-half mile, measured horizontally,  of the proposed permit area or the area overlying the proposed underground workings.

(13)  Each public road located in or within 100 feet of the proposed permit area or the area overlying the proposed underground workings.

(14)  The boundaries of any public park and locations of any cultural or historical resources listed or eligible for listing in the National Register of Historic Places and known archeological sites within the permit and adjacent areas.

(15)  Each cemetery that is located in or within 100 feet of the proposed permit area.

(16)  Any land within the proposed permit area which is within the boundaries of any units of the National System of Trails or the Wild and Scenic Rivers System, including study rivers designated under section 5(a) of the Wild and Scenic Rivers Act.



(17)  The elevations and geographic coordinates of test borings and core samplings, including the location of any subsurface water encountered. 



(18)  The location of aquifers and the estimated elevation of the water table.



(19)  The elevations and locations of monitoring stations used to gather data for water quality and quantity, fish and wildlife, other biological surveys, and air quality, if required, in preparation of the application.



(20)  The nature, depth, and thickness of the coal seams to be mined, any coal or rider seams above the seam to be mined, each stratum of the overburden, and the stratum immediately below the lowest coal seam to be mined.



(21)  All coal outcrop lines and the strike and dip of the coal to be mined within the proposed permit area.



(22)  The location and extent of known workings of active, inactive, or abandoned underground mines underlying the proposed permit and adjacent areas.



(23)  Any underground mine openings to the surface within the proposed permit and adjacent areas.



(24)  The location and extent of existing or previously surface-mined areas within the proposed permit area.



(25)  The location and dimensions of existing areas of spoil, coal mine waste, and non-coal mine waste, dams, embankments, other impoundments, and water treatment and air pollution control facilities within the proposed permit area.



(26)  The location and depth, if available, of gas, oil, and water wells within the proposed permit area and the area overlying the proposed underground workings. 



(27)  Other relevant information required by the regulatory authority.

(b)  Maps, plans, and cross sections required by paragraph (a) of this section must be—



(1)  Prepared by, or under the direction of, and certified by a qualified, registered, professional engineer, a professional geologist, or in any state that authorizes land surveyors to prepare and certify such cross sections, maps and plans, a qualified, registered, professional, land surveyor, with assistance from experts in related fields such as landscape architecture.



(2)  Updated when required by the regulatory authority.



(c)  The regulatory authority may require that you submit the materials required by this section in a digital format when appropriate.






PART 784—UNDERGROUND MINING PERMIT APPLICATIONS—MINIMUM REQUIREMENTS FOR RECLAMATION AND OPERATION PLANS
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§ 784.1    Scope.

§ 784.2    Objectives.

§ 784.4    Responsibilities.

§ 784.10  Information collection.
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§ 784.14  Requirements for existing structures. [Formerly Hydrologic Information was located here but now moved to §§ 784.19 through 784.23]

§ 784.15  Plans for the use of explosives.
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§ 784.19  Baseline information on hydrology, geology, and stream biology.
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§ 784.37  Road systems.  [Formerly located at § 784.24]
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§ 784.200 Interpretive rules related to general performance standards.


§ 784.11  General description of proposed operations.

Your application must contain a description of the mining operations proposed to be conducted during the life of the mine within the proposed permit area, including, at a minimum, the following—

(a)  A narrative description of—

(1)  The type and method of coal mining procedures and proposed engineering techniques.

(2)  Anticipated annual and total number of tons of coal to be produced.

(3)  The major equipment to be used for all aspects of the proposed operations.

(b)  A narrative explaining the construction, modification, use, maintenance, and removal of the following facilities (unless retention of those facilities is necessary or appropriate for the postmining land use approved under § 784.24 of this part)—

(1)  Dams, embankments, and other impoundments.

(2)  Overburden and topsoil handling and storage areas and structures.

(3)  Coal removal, handling, storage, cleaning, and transportation areas and structures.

(4)  Spoil, coal processing waste, underground mine development waste, and non-coal waste removal, handling, storage, transportation, and disposal areas and structures.

(5)  Mine facilities.

(6)  Water and air pollution control facilities.




[Note:  Existing §§ 784.12 is redesignated as §784.14.]

§ 784.12  What must the reclamation plan include?  [Formerly §784.13]



(a)  General requirements.  Your permit application must contain a plan for reclamation of the lands to be disturbed within the proposed permit area.  The plan must show how you will comply with the reclamation requirements of the regulatory program.  At a minimum, the plan must include all information required under this part and the plans and information required by paragraphs (b) through (l) of this section.



(b)  Reclamation timetable.  The reclamation plan must contain a detailed timetable for the completion of each major step in the reclamation plan, including, but not limited to, backfilling, grading, topsoil redistribution, planting, demonstration of revegetation success, restoration of the form and ecological function of all reconstructed stream channels, and application for each phase of bond release under § 800.42 of this chapter.



(c)  Reclamation cost estimate.  The reclamation plan must contain a detailed estimate of the cost of reclamation, using current standardized construction cost estimation methods and equipment cost guides, of those elements of the proposed operations that are required to be covered by a performance bond under subchapter J of this chapter, with supporting calculations for the estimates;



(d)  Backfilling and grading plan.  (1)  The reclamation plan must contain a plan for backfilling the mined area, compacting the backfill (but only to the extent necessary to achieve stability requirements and limit infiltration to minimize discharges of parameters of concern), and grading the disturbed area in accordance with §§ 817.102 through 817.107 of this chapter, using the best technology currently available. 



(2)  The plan must be accompanied by digital terrain models, contour maps, and cross sections that show in detail the anticipated final surface elevations and configuration of the proposed permit area, including drainage patterns and other landform features to be restored or created.  The digital models must include three-dimensional, extractable digital data sufficient to conduct an independent analysis.



(3)  The plan must provide for reestablishment of topographical features and landforms that resemble premining topographical features and landforms, although there may be minor lateral shifts in the location of those features and landforms to accommodate the mining process.  If the final surface configuration in the plan otherwise differs from the premining digital terrain models, maps, and cross sections submitted under §783.16 of this chapter, you must explain why a deviation from the premining configuration is necessary or appropriate under paragraphs (a)(1) through (a)(4) of §817.102 of this chapter. 



(e)  Soil handling plan.  (1)(i)  The reclamation plan must include a plan and schedule for removal, storage, and redistribution of topsoil, subsoil, organic matter, and other material to be used as a final growing medium in accordance with § 817.22 of this chapter.





(ii) [Formerly located at 816.22(e).] The plan submitted under paragraph (e)(1)(i) of this section must require that the B horizon, C horizon, and other underlying strata, or portions thereof, be removed and segregated, stockpiled, and redistributed to the extent that those horizons or strata are necessary to achieve optimal rooting depths or to comply with the revegetation requirements of §§ 817.111 and 817.116 of this chapter.

(iii)  The plan submitted under paragraph (e)(1)(i) of this section must explain how you will handle and store soil materials to avoid contamination by acid-forming or toxic-forming materials and to minimize deterioration of desirable soil characteristics.



(2)  If you propose to use selected overburden materials as a supplement to or  substitute for the existing topsoil or subsoil on the proposed permit area, you must demonstrate, and the regulatory authority must find in writing, that—



(i)  Either the quality of the existing topsoil and subsoil is inferior to that of other overburden materials available within the proposed permit area or the quantity of the existing topsoil and subsoil on the proposed permit area is insufficient to provide the optimal rooting depth or meet other growth requirements of the species to be planted.  In the latter case, the plan must require that all available existing topsoil and subsoil, regardless of the amount, be removed, stored, and redistributed as part of the final growing medium.



(ii)  The use of selected overburden materials in combination with or in place of the topsoil or subsoil will result in a soil medium that is as suitable as or more suitable than the existing topsoil and subsoil to sustain vegetation consistent with the postmining land use and the revegetation plan under paragraph (g) of this section and that will provide a rooting depth that is equal or superior to the existing topsoil and subsoil.



(iii)  The overburden materials that you select are the best materials available in the proposed permit area to support the species to be planted.



(3)(i)  The regulatory authority will specify the—



(A)  Chemical and physical analyses and the field trials or greenhouse tests that you must conduct to demonstrate the suitability of overburden materials for use as supplements to or substitutes for the existing topsoil and subsoil.



(B)  Sampling and analytical techniques that you must use for purposes of paragraph (e)(3)(i)(A) of this section.



(ii)  At a minimum, the demonstrations required by paragraph (e)(2) of this section must be based upon—



(A)  The results of a statistically valid sample of premining soils and overburden strata within the proposed permit area.



(B)  The physical and chemical soil characteristics and rooting zones needed to support the type of vegetation to be established on the reclaimed area.



(C)  A comparison and analysis of the thickness, total depth, texture, percent coarse fragments, pH, thermal toxicity, and areal extent of the different kinds of soil horizons and overburden materials available within the proposed permit area.



(4)  If you propose to use soil supplements or substitutes under paragraph (e)(2) of this section, you must include a plan for testing and evaluating the substitute or supplemental materials during both removal and redistribution to ensure that only approved materials are removed and redistributed.



(f)  Surface stabilization plan.  The reclamation plan must contain a plan for stabilizing road surfaces, redistributed soil materials, and other exposed surface areas to effectively control erosion and air pollution attendant to erosion in accordance with §§ 817.95, 817.150, and 817.151 of this chapter.



(g)  Revegetation plan.  (1)  The reclamation plan must include a plan for revegetation consistent with §§ 817.111 through 817.116 of this chapter, including, but not limited to, descriptions of—



(i)  The schedule for revegetation of the area to be disturbed.



(ii)  Site preparation techniques, including measures to be taken to avoid or, if avoidance is not possible, to minimize and alleviate compaction of the root zone during backfilling, grading, soil redistribution, and planting.



(iii)  Any soil tests to be performed, together with an explanation of whether lime and fertilizer applications will be made in response to those tests and, if so, for what length of time.



(iv)  The species to be planted to achieve temporary erosion control or other soil stabilization measures to be implemented in lieu of planting a temporary cover.



(v)  The species to be planted to achieve or complement the postmining land use and to enhance fish and wildlife habitat.



(vi)  Planting and seeding techniques to be used, including planting arrangements, seeding or stocking rates, whether mulch will be applied and, if so, the type of mulch and the method of application.



(vii)  Whether irrigation will be conducted and, if so, to what extent and for what length of time.



(viii)  Any pest or disease control measures or other normal husbandry practices to be used.



(ix)  The standards and evaluation techniques proposed to be used to determine the success of revegetation.



(2) [Incorporates existing §817.111(a)(1) and (3)] Except as provided in paragraphs (g)(4) and (g)(5) of this section, the species and planting rates and arrangements selected as part of the revegetation plan must be designed to create a diverse, effective, permanent vegetative cover that is consistent with the vegetative communities described in §783.19 of this chapter and at least equal in extent of cover to the natural vegetation of the area.

(3) [Incorporates existing §817.111(a)(2), (a)(4), and (b) in revised form] The species selected as part of the revegetation plan must—

(i)  Be native to the area.  The regulatory authority may approve the use of introduced species as part of the permanent vegetative cover for the site only if those species are non-invasive and if they are both necessary and desirable to achieve the postmining land use.

(ii)  Be capable of stabilizing the soil surface from erosion to the extent that control of erosion is consistent with establishment of a permanent vegetative cover that resembles native plant communities in the area.

(iii)  Be compatible with the approved postmining land use.

(iv)  Have the same seasonal characteristics of growth as the vegetative communities described in §783.19 of this chapter.

(v)  Be capable of self-regeneration and natural succession.

(vi)  Be compatible with the plant and animal species of the area.

(vii)  Meet the requirements of applicable state and federal seed, poisonous and noxious plant, and introduced species laws and regulations.

(4) [Incorporates existing §817.111(c)] The regulatory authority may grant an exception to the requirements of paragraphs (g)(3)(i), (iv), and (v) of this section when necessary to achieve a quick-growing, temporary, stabilizing cover on disturbed and regraded areas, and the species selected to achieve this purpose are consistent with measures to establish permanent vegetation.

(5) [Incorporates existing §817.111(d)] The regulatory authority may grant an exception to the requirements of paragraphs (g)(2), (g)(3)(i), (g)(3)(iv), and (g)(3)(v) of this section for those areas with a long-term, intensive, agricultural postmining land use.  



(6)  A professional forester or ecologist must develop and certify all revegetation plans that rely primarily upon the establishment of trees and shrubs.  These plans must include site-specific planting prescriptions for canopy trees, understory trees and shrubs, and herbaceous ground cover compatible with establishment of those trees and shrubs.  The plan must use native species exclusively unless those species are either inconsistent with the postmining land use or unavailable commercially.



(h)  Coal resource conservation plan.  The reclamation plan must contain a description of the measures to be used to maximize the use and conservation of the coal resource while utilizing the best appropriate technology currently available to maintain environmental integrity, as required by § 817.59 of this chapter.



(i)  Disposal of combustible materials.  The reclamation plan must contain a description of measures to be employed to ensure that all non-vegetative debris and materials constituting a fire hazard are disposed of in accordance with §§ 817.89 and 817.102 of this chapter, and a description of the contingency plans developed to preclude sustained combustion of such materials.



(j)  Management of mine openings, boreholes, and wells.  The reclamation plan must contain a description, including appropriate cross sections and maps, of the measures to be used to seal or manage mine openings, and to plug, case, or manage exploration holes, boreholes, wells, and other openings within the proposed permit area, in accordance with §§ 817.13 through 817.15 of this chapter.



(k)  Compliance with Clean Air Act and Clean Water Act.  The reclamation plan must contain a description of the steps that you have taken or will take to comply with the requirements of the Clean Air Act (42 U.S.C. 7401 et seq.), the Clean Water Act (33 U.S.C. 1251 et seq.), and other applicable air and water quality laws and regulations and health and safety standards.



(l) [Moved from existing §784.15(b)(3) for consistency with section 508(a)(8) of the Act] Consistency with land use plans and landowner plans.  The reclamation plan must contain a description of the consideration that you have given to making the proposed operation consistent with applicable state and local land use plans and programs and with the plans of the owner of the surface.




§ 784.13  What additional maps and plans must you provide with your application? [Formerly §784.23]



(a)  In addition to the maps and plans required under §783.24 and other provisions of this subchapter, your application must include maps and plans of the proposed permit area showing—



(1) [Incorporates former paragraph (b)(2)] The surface lands proposed to be disturbed throughout the operation, including the sequence and timing of mining, backfilling, grading, and other reclamation activities.



(2) [Formerly paragraph (b)(3)] Each area of land for which a performance bond or other equivalent guarantee will be posted under subchapter J of this chapter.



(3)  Any change that the proposed operations will cause in a facility or feature identified under § 783.24 of this chapter. 



(4)  All buildings, utility corridors, and facilities to be used or constructed within the proposed permit area.



(5)  Each coal storage, cleaning and loading area.



(6)  Each topsoil, spoil, coal mine waste, and noncoal mine waste storage area.



(7)  Each water diversion, collection, conveyance, treatment, storage, and discharge facility to be used, including the location of each point at which water will be discharged from the proposed permit area to a surface-water body.



(8)  Each air pollution collection and control facility.	Comment by bevans: Not in the existing underground mining regs



(9)  Each source of waste and each waste disposal facility relating to coal processing or pollution control.



(10)  Each feature and facility to be constructed to protect or enhance fish and wildlife and related environmental values.



(11)  Each explosive storage and handling facility.



(12)  Locations of each siltation structure, permanent water impoundment, refuse pile, and coal mine waste impoundment for which plans are required by § 784.25 of this part, and the location of each excess spoil fill for which plans are required under § 784.35 of this part.



(13)  Each segment of a perennial or intermittent stream that is to be mined through, buried, or diverted, together with the location of any stream channel to be restored and any proposed temporary or permanent stream-channel diversion.



(14)  Each profile, at cross-sections specified by the regulatory authority, of the anticipated final surface configuration to be achieved for the areas to be disturbed.

(15)  Location of each water and subsidence monitoring point.

(16)  Location of each facility that will remain on the proposed permit area as a permanent feature after the completion of underground mining activities.

(17)  Each segment of a perennial or intermittent stream that is to be enhanced under the plan submitted in accordance with § 784.16(a)(3) of this part.



(b)  Except as provided in §§ 784.25(a)(2), 784.25(a)(3), 784.35, 817.74(c), and 817.81(c) of this chapter, cross-sections, maps, and plans required under paragraphs (a)(5), (6), (7), (11), and (12) of this section must be prepared by, or under the direction of, and certified by a qualified registered professional engineer, a professional geologist, or, in any state that authorizes land surveyors to prepare and certify cross-sections, maps, and plans, a qualified, registered, professional land surveyor, with assistance from experts in related fields such as landscape architecture.



(c)  The regulatory authority may require that you submit the materials required by this section in a digital format when appropriate.




§ 784.14  Requirements for existing structures.  [Formerly §784.12]



******



§ 784.15  Plans for the use of explosives.]

(a)  Blasting plan.  If you propose to use explosives to construct the mine face-up or other surface facilities, your application must contain a blasting plan explaining how you will comply with the requirements of §§ 817.61 through 817.68 of this chapter.  At a minimum, this plan must include—

(1)  Ground vibration and airblast limitations, together with an explanation of the basis for those limitations.

(2)  The methods to be applied in controlling the adverse effects of blasting operations.

(3)  An explanation of how each explosive storage and handling facility will be secured and monitored to prevent access by unauthorized persons and vehicles.

(b)  Blast monitoring system.  Your application must contain a description of any system to be used to monitor compliance with the standards of § 817.67 of this chapter, including the type, capability, and sensitivity of any blast-monitoring equipment and proposed procedures and locations of monitoring.

(c)  Blasting near underground mines.  Your application must state whether you plan to conduct blasting operations within 500 feet, in any direction, of any active underground mine.  If so, the blasting plan must specify that you will obtain the approval of the state and federal regulatory authorities concerned with the health and safety of underground miners before conducting any blasting within a 500-foot radius of any active underground mine workings.





[Note:  Existing §784.26  Air pollution control plan is being proposed for removal to fulfill a commitment made by OSM at 46 FR 1161, Jan, 10, 1983, in response to a court decision striking down OSM’s authority to regulate air pollution under SMCRA, except for air pollution attendant to erosion.  The 1983 rulemaking removed all requirements in 30 CFR 817.95 for fugitive dust control practices and replaced them with soil stabilization requirements.]






§ 784.16  Fish and wildlife protection and enhancement plan.



[Note:  Paragraph (a) of the existing rules has been moved to §783.20.]



(a)  What must this plan contain?  Your application must include a fish and wildlife protection and enhancement plan that is consistent with the requirements of § 817.97 of this chapter and that is specific to the resources identified under §783.20 of this chapter.  The plan must include the following elements:



(1)  Protection of threatened and endangered species.  Describe how you will comply with the Endangered Species Act, 16 U.S.C. 1531 et seq., including any species-specific protection and enhancement plans developed in accordance with that law and any biological opinions implementing that law.



(2)  General protection requirements.  Describe how, to the extent possible using the best technology currently available, you will minimize disturbances and adverse impacts on fish, wildlife, and related environmental values. At a minimum, you must explain how you will—



(i)  Time operations to avoid or minimize disruption of critical fish and wildlife life cycle events, including migration, nesting, breeding, calving, and spawning.



(ii)  Phase mining and reclamation operations to minimize the extent to which the area is actively disturbed at any given time.



(iii)  Retain forest cover and other native vegetation as long as possible and time the removal of that vegetation to minimize adverse impacts on aquatic and terrestrial species.



(iv)  Establish buffer zones for perennial and intermittent streams  in accordance with §784.28 of this part.  When a perennial or intermittent stream is located in a forested area, maintain an intact forested buffer of at least 300 feet between the operation and the stream to the extent possible.



(v)  Locate and design roads, utilities, and other transportation and support facilities to avoid or minimize adverse impacts on fish, wildlife, and related environmental values.



(vi)  Periodically evaluate the impacts of the operation on fish, wildlife, and related environmental values in the permit and adjacent areas and use that information to modify operations or take other action to avoid or minimize adverse impacts on those values.



(vii)  Locate excess spoil fills, coal mine waste disposal facilities, and sedimentation ponds where they will cause the least overall adverse environmental impact.



(viii)  Select non-invasive, preferably native, species for revegetation that either promote or do not inhibit the long-term development of wildlife habitat.



(ix)  Avoid mining through perennial or intermittent streams or disturbing riparian habitat adjacent to those streams.  When avoidance is not possible, minimize both the time during which mining operations disrupt those streams and the length of stream segments that are disturbed.



(3)  Enhancement requirements.  (i)  Describe how you will achieve enhancement of fish, wildlife, and related environmental values where practicable.  Potential enhancement measures include, but are not limited to—



(A)  Using the backfilling and grading process to create postmining surface configurations that include new high quality, functional wetlands or other habitats of high value to fish and wildlife.



(B)  Designing and constructing permanent impoundments, including any impoundments approved as part of the reclamation plan for the final cut of an area mining operation, to maximize their value to fish and wildlife.



(C)  Creating rock piles and other permanent landscape features of value to raptors and other wildlife for nesting and shelter, to the extent that those features are consistent with premining features and the approved postmining land use.



(D)  Reestablishing native plant communities.  This may include restoring the communities that existed before mining, establishing communities consistent with the native plant communities that would result from natural succession, or establishing communities that will support wildlife species of local, state, or national concern.



(E)  Revegetating with native species that will create diverse wildlife habitats even when the approved postmining land use is not fish and wildlife habitat.



(F)  Installing perches and nest boxes.



(G)  Establishing a 300-foot vegetative buffer of species native to the area, including native plants with riparian characteristics, along the banks of perennial and intermittent streams that lacked a buffer of this nature before mining.



(H)  Reclaiming previously mined areas outside the area to be mined.



(I)  Fencing livestock away from streams and stream banks.



(J)  Establishing conservation easements, with an emphasis on preserving riparian vegetation and 300-foot forested buffers for perennial and intermittent streams.



(K)  Implementing measures to reduce or eliminate existing sources of surface-water or groundwater pollution. 



(L)  Reestablishing native forests or other native plant communities on lands outside the area to be mined. 



(ii)(A)  The enhancement measures described in paragraph (a)(3) of this section are not limited to the area to be mined.



(B)  To the extent that measures to be taken outside the area to be mined would involve disturbance of the land surface, you must include the land to be disturbed within the proposed permit area.



(iii)(A)  You must include enhancement measures whenever the proposed operation would result in the permanent loss of native forest, other native plant communities, or a segment of a perennial or intermittent stream.



(B)  The scope of the enhancement measures under paragraph (a)(3)(iii)(A) of this paragraph must be commensurate with the magnitude of the permanent adverse impacts of the proposed operation.



(C)  Enhancement measures to be taken outside the area to be mined must be located within the same watershed as the proposed operation.  When opportunities for enhancement are not available within that watershed, you must propose and implement enhancement measures in the closest adjacent watershed, as approved by the regulatory authority.



(D)  The regulatory authority must include completion of the enhancement measures under paragraph (a)(3)(iii)(A) of this paragraph as a permit condition.



(b)  You should consult the technical guides published by the Natural Resources Conservation Service at http://efotg.nrcs.usda.gov/treemenuFS.aspx to identify appropriate site-specific conservation practices for inclusion in the fish and wildlife protection and enhancement plan under paragraph (a) of this section.



(c)  Fish and Wildlife Service review.  (1)  The applicable regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to review and comment on the protection and enhancement plan required under paragraph (a) of this section.  



(2)  The regulatory authority must provide this plan to the Service within 10 days of receipt of the request from the Service.



(3)(i)  The regulatory authority must document its disposition of any comments from the Service that pertain to the information required under paragraph (a)(1) of this section.



(ii)  If the regulatory authority decides not to implement a Service recommendation to which paragraph (c)(3(i) of this section applies, the disposition document must explain the rationale for that decision.



(iii)  The dispute resolution provisions of the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with respect to the approval of surface coal mining and reclamation operations under a regulatory program will govern any disagreements under paragraph (c)(3)(ii) of this section.






[bookmark: 30:3.0.1.7.39.0.1.11][Note:  Existing §784.13 has been redesignated as §784.12.]



§ 784.19  Baseline information on hydrology, geology, and stream biology.



(a)  General. [Formerly §784.22(a)] (1)  Your permit application must include information on the hydrology, geology, and stream biology of the proposed permit and adjacent areas in sufficient detail to assist in—



(i)  Determining the probable hydrologic consequences of the operation upon the quality and quantity of surface water and groundwater in the proposed permit and adjacent areas, as required under § 784.20 of this part;



(ii)  Determining the nature and extent of both the hydrologic reclamation plan required under § 784.22 of this part and the monitoring plans required under § 784.23 of this part; 



(iii)  Preparing the cumulative hydrologic impact assessment under § 784.21 of this part, including an evaluation of whether the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area, as that term is defined in §701.5 of this chapter; 



(iv)  Determining whether reclamation as required by this chapter can be accomplished; and



(v)  Preparing the subsidence control plan under §784.30 of this chapter.



(2)(i)  The regulatory authority must either corroborate a sample of the baseline information in the application or arrange for a third party to conduct the corroboration at your expense.  Corroboration may include, but is not limited to, simultaneous sample collection and analysis, use of field measurements, or comparison of application data with application or monitoring data from adjacent operations.



(ii)  If the regulatory authority issues a permit based on substantially inaccurate baseline information, the permit will be void from the date of issuance and have no legal effect.  Under those circumstances, you must cease mining-related activities and begin to reclaim the site.



(b)  Groundwater information. [Formerly §784.14(b)(1)] (1)  Your permit application must include information sufficient to document seasonal variations in the quality, quantity, and usage of groundwater, including all surface discharges, within the proposed permit and adjacent areas.



(2)  If an underground mine pool is present within the proposed permit or adjacent areas, you must prepare an assessment of the seasonal characteristics of the mine pool unless you demonstrate, and the regulatory authority finds, that the mine pool is not hydrologically connected to the proposed operation.  You also must discuss impacts on any underground mine pools in the PHC determination required under §784.20 of this part.



(3)  The regulatory authority may require the installation of monitoring wells when necessary to document seasonal variations. 



(4)  Water quality descriptions.  At a minimum, groundwater quality descriptions must include baseline information on—



(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride.



(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium. 



(iii)  pH.



(iv)  Selenium.



(v)  Specific conductance corrected to 25°C.



(vi)  Total alkalinity.



(vii)  Total dissolved solids.



(viii)  Hot acidity.



(ix)  Total iron.



(x)  Total manganese.



(5)  Water quantity descriptions.  At a minimum, groundwater quantity descriptions must include seasonal variations in approximate rates of groundwater discharge or usage and the depth to the water table in—



(i)  Each coal seam to be mined;



(ii)  Each water-bearing stratum above the lowest coal seam to be mined; and



(iii)  Each potentially impacted stratum below the lowest coal seam to be mined.



(6)  Sampling requirements.  (i)  To document seasonal variations in water quality, you must collect samples from each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must test those samples for the parameters listed in paragraph (b)(1) of this section at the same frequency.



(ii)  To document seasonal variations in water quantity, you must take the measurements listed in paragraph (b)(2) of this section at each location at equally spaced monthly intervals for a minimum of 12 consecutive months.



(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) of this section as necessary when data available from the National Oceanic and Atmospheric Administration or similar databases indicate that the region in which the proposed operation is located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the specified baseline data collection period.



(c)  Surface-water information. [Formerly §784.14(b)(2)] Your permit application must include information sufficient to document seasonal variation in surface-water quality, quantity, and usage within the proposed permit and adjacent areas.



(1)  Water quality descriptions.  At a minimum, surface water quality descriptions must include baseline information on—



(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride.



(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium.



(iii)  pH.



(iv)  Selenium.



(v)  Specific conductance corrected to 25°C.



(vi)  Total alkalinity.



(vii)  Total dissolved solids.



(viii)  Hot acidity.



(ix)  Total iron.



(x)  Total manganese.



(xi)  Total suspended solids.



(xii)  Any other parameter for which effluent limitations guidelines and standards have been established under 40 CFR part 434.



(2)  Water quantity descriptions.  (i)  At a minimum, surface-water quantity descriptions must include baseline information on peak flow magnitude and frequency, existing usage for all designated uses under sections 101(a) and 303(c) of the Clean Water Act, and seasonal flow variations for perennial, intermittent, and ephemeral streams and other discharges within the proposed permit and adjacent areas.



(ii)  You also must provide records of precipitation amounts for the proposed permit area, using on-site, self-recording devices.  Precipitation records must be adequate to generate and calibrate a hydrologic model of the site, should such a model be required by the regulatory authority.



(3)  Sampling requirements.  (i)  To document seasonal variations in water quality, you must collect samples from each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must test those samples for the parameters listed in paragraph (c)(1) of this section at the same frequency.



(ii)  To document seasonal variations in water quantity, you must take the measurements listed in paragraph (c)(2) of this section at each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must employ generally accepted professional flow measurement techniques.  Visual observations are not acceptable. 



(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) of this section as necessary when data available from the National Oceanic and Atmospheric Administration or similar databases indicate that the region in which the proposed operation is located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the specified baseline data collection period.



(4)  Stream assessments.  Your application must identify all perennial, intermittent, and ephemeral streams within the proposed permit and adjacent areas and include an assessment of those streams.  At a minimum, the assessment must include—



(i)  The landform information required by §783.16 of this chapter.



(ii)  Measurements of channel slope, sinuosity, water depth, alluvial groundwater depth, depth to bedrock, bankfull depth, bankfull width, width of the flood-prone area, and dominant in-stream substrate at a scale and frequency adequate to characterize all stream segments. 



(iii)  A description of riparian zone vegetation, including—



(A)  Any hydrophytic vegetation within and adjacent to the stream channel.



(B)  The percentage of the riparian zone that is forested.



(C)  The percentage of channel canopy coverage.



(iv)  The biological condition of each stream segment, as required by paragraph (e) of this section.



(v)  The location of the channel head on terminal reaches of each stream segment.



(vi)  Identification of all stream segments within the proposed permit and adjacent areas that appear on the list of impaired surface waters prepared under section 303(d) of the Clean Water Act, if the proposed operation will discharge to those streams.  Your application must identify the stressors and associated Total Maximum Daily Loads for those stream segments, if applicable.



(vii)  A description of existing land uses and their distribution within the cumulative impact area.	Comment by Dennis Rice: What purpose does this new requirement serve?



(d)  Additional information for discharges from previous coal mining operations.  If the proposed permit and adjacent areas include any discharges from previous coal mining operations, you must sample those discharges during low-flow conditions of the receiving stream on a one-time basis and analyze the samples for both the parameters listed in paragraph (c)(1) of this section and both total and dissolved fractions of the following parameters—



(1)  Aluminum.



(2)  Arsenic.



(3)  Barium.



(4)  Beryllium.



(5)  Cadmium.



(6)  Copper.



(7)  Lead.



(8)  Mercury.



(9)  Nickel.



(10)  Selenium.



(11)  Silver.



(12)  Thallium.



(13)  Zinc.



(e)  Biological condition information.  (1)  Your permit application must include an assessment of the biological condition of –



(i)  Each perennial, intermittent, or ephemeral stream within the proposed permit area; and



(ii)  Each perennial, intermittent, or ephemeral stream within the adjacent area that would receive discharges from the proposed operation.



(2)  In conducting this assessment, you must use protocols approved by the state or tribal agency responsible for preparing the water quality inventory required under section 305(b) of the Clean Water Act or other protocols utilized by the agencies responsible for implementing the Clean Water Act.



(3)  At a minimum, you must include a list of the presence and abundance of aquatic organisms identified to the lowest practicable taxonomic level for each stream segment within the permit and adjacent areas.



(f)  Geologic information. [Formerly § 784.22(b), (c), and (d)] (1)  At a minimum, your permit application must include a description of the geology of the proposed permit and adjacent areas down to and including the deeper of either the stratum immediately below the lowest coal seam to be mined or any aquifer below the lowest coal seam to be mined that may be adversely impacted by mining.  The description must include the areal and structural geology of the proposed permit and adjacent areas and other parameters that influence the required reclamation and the occurrence, availability, movement, quantity, and quality of potentially impacted surface water and groundwater.  It must be based on—



(i)  The maps, plans, and cross sections required by § 783.24 of this chapter.



(ii)  Geological literature.



(iii)  For any portion of the proposed permit area in which the strata down to the coal seam to be mined will be removed or are already exposed, analyses of samples from test borings; drill cores; or fresh, unweathered, uncontaminated samples from rock outcrops, down to and including the deeper of either the stratum immediately below the lowest coal seam to be mined or any aquifer below the lowest seam to be mined that may be adversely impacted by mining.  The analyses must include:



(A)  Logs showing the lithologic characteristics, including physical properties and thickness, of each stratum and the location of any groundwater.



(B)  Chemical analyses identifying those strata that may contain acid-forming materials, toxic-forming materials, or alkalinity-producing materials and the extent to which each stratum contains those materials. 



(C)  Chemical analyses of the coal seam for acid-forming or toxic-forming materials, including total sulfur and pyritic sulfur.

(iv) For lands within the proposed permit and adjacent areas where the strata above the coal seam to be mined will not be removed, analyses of samples from test borings or drill cores to provide the following data:

(A) Logs showing the lithologic characteristics, including physical properties and thickness, of each stratum and the location of any groundwater.



(B)  Chemical analyses identifying those strata immediately above and below the coal seam to be mined that may contain acid-forming materials, toxic-forming materials, or alkalinity-producing materials and the extent to which each stratum contains those materials. 

(C) Chemical analyses of the coal seam for acid-forming or toxic-forming materials, including total sulfur and pyritic sulfur; and

(D) For standard room and pillar mining operations, the thickness and engineering properties of clays or soft rock such as clay shale, if any, in the stratum immediately above and below each coal seam to be mined.



(v)  Any additional geologic information that the regulatory authority determines to be necessary to protect the hydrologic balance, to minimize or prevent subsidence, or to meet the performance standards of this chapter. 



(2)  You may request the regulatory authority to waive the requirements of paragraphs (f)(1)(iii), (iv), and (v) of this section, in whole or in part.  The regulatory authority may grant the waiver request only after finding in writing that the collection and analysis of that data is unnecessary because other representative information is available to the regulatory authority in a satisfactory form.



(g)  Cumulative impact area information. [Formerly §784.21(c)] (1)  The regulatory authority will obtain the hydrologic, geologic, and biological information necessary to assess the probable cumulative hydrologic impacts of the proposed operation and all anticipated mining on surface-water and groundwater systems in the cumulative impact area, as required by § 784.21 of this part, from the appropriate federal or state agencies, to the extent that the information is available from those agencies.  



(2)  If the information is not available from those agencies, you must gather and submit this information to the regulatory authority as part of the permit application before the regulatory authority may approve your application.  You also may submit data and analyses from nearby mining operations if the site of those operations is representative of the proposed operations in terms of topography, hydrology, geology, geochemistry, and method of mining.



(3)  The regulatory authority may not approve the permit application until the necessary hydrologic, geologic, and biological information for the cumulative impact area is available, either from other agencies or from you, the applicant.



(h)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area includes only lands eligible for remining, you may request that the regulatory authority reduce or waive the baseline information requirements of this section.



(ii)  The regulatory authority may approve your request if it determines that the requirements of §§784.19(a), 784.20, and 784.21 of this part can be met with less information or on the basis of information already available from other operations in the vicinity of the proposed operation.



(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority may waive the biological condition information requirements of paragraph (e) of this section if you demonstrate, and if the regulatory authority finds in writing, that your operation will not—



(A)  Mine through or bury a perennial, intermittent, or ephemeral stream;



(B)  Create a point-source discharge to any perennial, intermittent, or ephemeral stream; or



(C)  Modify the base flow of any perennial or intermittent stream.



(ii)  Paragraph (h)(2)(i) will apply only if other information available to the regulatory authority adequately describes the biological condition of streams within the proposed permit and adjacent areas.



(i)  Coordination with Clean Water Act agencies.  The regulatory authority will consult with the agencies responsible for issuing permits, authorizations, and certifications under the Clean Water Act and make best efforts to minimize differences in baseline data collection points and parameters to the extent practicable and consistent with each agency’s mission, statutory requirements, and implementing regulations.




§ 784.20  Determination of the probable hydrologic consequences (PHC) of mining and reclamation operations.  [Formerly §784.21(f)]



(a)  Content of PHC determination.  Your permit application must contain a determination of the probable hydrologic consequences of the proposed operation upon the quality and quantity of surface water and groundwater and the biological condition of perennial and intermittent streams under seasonal flow conditions for the proposed permit and adjacent areas.  The determination must be based on an analysis of the baseline hydrologic, geologic, biological, and other information required under § 784.19 of this part.  It must include findings on:  



(1)  Whether the operation may cause material damage to the hydrologic balance outside the permit area.



(2)  Whether acid-forming or toxic-forming materials are present that could result in the contamination of surface water or groundwater.



(3)  Whether underground mining activities conducted after October 24, 1992, may result in contamination, diminution, or interruption of a well or spring within the permit or adjacent areas that is in existence at the time the permit application is submitted and that is used for domestic, drinking, or residential purposes.



(4)  Whether the proposed operation will either intercept or create aquifers in underground mine voids. 



(5)  What impact the proposed operation will have on:  



(i)  Sediment yields from the area to be disturbed.



(ii)  Water quality within the proposed permit and adjacent areas, including, at a minimum—



(A)  Major anions including, at a minimum, bicarbonate, sulfate, and chloride.



(B)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium.



(C)  pH.



(D)  Selenium.



(E)  Specific conductance corrected to 25°C.



(F)  Total alkalinity.



(G)  Total dissolved solids.



(H)  Hot acidity.



(I)  Total iron.



()J  Total manganese.



(K)  Total suspended solids.



(L)   Other water quality parameters of local importance, as determined by a review of the baseline information required under § 784.19 of this part.



(iii)  Flooding and precipitation runoff patterns and characteristics in accordance with §784.29 of this part.



(iv)  Peak flow magnitude and frequency for perennial, intermittent, and ephemeral streams within the proposed permit and adjacent areas. 



(v)  Seasonal variations in streamflow.



(vi)  The availability of groundwater and surface water, including the impact of any diversion of surface or subsurface flows to underground mine workings or any changes in watershed size as a result of the postmining surface configuration.



(vii)  The biological condition of streams within the proposed permit and adjacent areas. 



(viii)  Other characteristics as required by the regulatory authority.  



(b)  Supplemental information. [Formerly §784.21(b)(3)] The regulatory authority must require that you, the applicant, submit supplemental information if the PHC determination indicates that the proposed operation may result in adverse impacts to the hydrologic balance or to the biological condition of streams within the proposed permit or adjacent areas, or that acid-forming or toxic-forming material is present that may result in the contamination of groundwater or surface water.  The supplemental information must be adequate to fully evaluate the probable hydrologic consequences and to plan remedial and reclamation activities.  It may include additional drilling, geochemical analyses of overburden materials, aquifer tests, hydrogeologic analyses of the water-bearing strata, analyses of flood flows, or analyses of other water-quality or water-quantity characteristics.



(c)  Subsequent reviews of PHC determinations.  (1)  The regulatory authority must review each application for a permit revision to determine whether a new or updated PHC determination is needed.



(2)  The regulatory authority must require that you prepare a new or updated PHC determination if the review under paragraph (c)(1) of this section finds that one is needed.  




§ 784.21  Cumulative hydrologic impact assessment (CHIA).  [Formerly §784.21(g)]



(a)  General.  (1)  The regulatory authority must prepare an assessment of the probable cumulative hydrologic impacts of the proposed operation and all anticipated mining upon surface-water and groundwater systems in the cumulative impact area.  This assessment, which is known as the CHIA, must be sufficient to determine, for purposes of permit approval, whether the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area, as that term is defined in § 701.5 of this chapter. 



(2)  In preparing the CHIA, the regulatory authority will consider relevant information on file for other mining operations located within the cumulative impact area or in similar watersheds. 



(3)  As provided in §784.19(g) of this part, the regulatory authority may not approve your permit application until the hydrologic, geologic, and biological information needed to prepare the CHIA is available, either from other federal and state agencies or from you.



(b)  Contents.  At a minimum, the CHIA must include—



(1)  A map and a description of the cumulative impact area, as that term is defined in §701.5 of this chapter.



(2)  A description of all previous, existing, and anticipated surface and underground mining within the cumulative impact area.



(3)  A description of baseline hydrologic information for the cumulative impact area, including qualitative and quantitative information concerning the usage of surface water and groundwater, the quality and quantity of surface water and groundwater, and the biological condition of streams.



(4)  A discussion of any potential concerns identified in the PHC determination required under § 784.20 of this part.



(5)  A quantitative assessment of how all anticipated mining may potentially impact each baseline parameter, and how those impacts might affect the hydrologic balance outside the proposed permit area.



(6)  Quantitative criteria defining material damage to the hydrologic balance outside the permit area on a site-specific basis in terms of parameters of concern.



(7)  Threshold values for water quality and quantity parameters that, when detected by the monitoring required under §§ 817.35 and 817.36 of this chapter, will trigger reassessment of the PHC determination and CHIA, as well as the development and implementation of appropriate corrective measures under § 773.17(i) of this chapter.



(8)  An evaluation, with references to supporting data and analyses, of whether the CHIA will support a finding that the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area.  To support this finding, the CHIA must contain the following determinations—



(i)  After taking into account seasonal variations in flow, the amount and concentration of parameters of concern discharged to groundwater and surface water during all phases of mining and reclamation at all times of the year will not cause material damage to the biological condition of the receiving stream.



(ii)  The proposed operation has been designed to ensure that both the mining operation and the final configuration of the reclaimed area will not result in increased peak flows from precipitation events or thaws, when compared with premining peak flows.



(iii)  The total volume of flow from the reclaimed area, during every season of the year, will not vary in a way that would preclude or disrupt any existing or approved use of surface water or groundwater or any designated use of surface water under section 101(a) or 303(c) of the Clean Water Act. 



(iv)  Perennial and intermittent streams located outside the permit area but within the cumulative impact area will continue to have sufficient base flow and recharge capacity; i.e., perennial stream segments will retain perennial flows and intermittent stream segments will retain at least intermittent flows both during and after mining and reclamation.



(v)  The cumulative effects of the proposed operation on streams located outside the permit area will not result in a change in stream classification or preclude any designated use under section 101(a) or 303(c) of the Clean Water Act.



(c)  Subsequent reviews.  (1)  The regulatory authority must review each application for a permit revision to determine whether a new or updated CHIA is needed.



(2)  The regulatory authority must reevaluate the CHIA during the midterm permit review required by § 774.10 of this chapter and during the permit renewal process to determine whether the CHIA remains accurate and whether the material damage criteria and corrective action thresholds in the CHIA and the permit are adequate to ensure that material damage to the hydrologic balance outside the permit area will not occur.  This evaluation must include a review of all water monitoring data from both this operation and all other mining permits issued within the cumulative impact area.



(3)  The regulatory authority must prepare a new or updated CHIA if the review conducted under paragraph (c)(1) or (c)(2) of this section finds that one is needed.






§ 784.22  Hydrologic reclamation plan and alternative water sources. [Formerly §784.21(h)]



(a)  Hydrologic reclamation plan.  Your permit application must include a plan, with maps and descriptions, demonstrating how the proposed operation will comply with the applicable provisions of this subchapter and subchapter K of this chapter that relate to protection of the hydrologic balance.  The plan must—



(1)  Be specific to local hydrologic conditions.



(2)  Include preventive or remedial measures for any potential adverse hydrologic consequences identified in the PHC determination prepared under § 784.20 of this part.  These measures must describe the steps that you will take during mining and reclamation through final bond release under § 800.42(d) of this chapter to—



(i)  Minimize disturbances to the hydrologic balance within the proposed permit and adjacent areas.



(ii)  Prevent material damage to the hydrologic balance outside the proposed permit area.



(iii)  Meet applicable federal and state water quality laws and regulations.



(iv)  Protect the rights of existing water users in accordance with paragraph (b) of this section and §817.40 of this chapter.



(v)  Avoid acid or toxic drainage to surface waters or degradation of groundwater.



(vi)  Prevent, to the extent possible using the best technology currently available, additional contributions of suspended solids to streamflow.



(vii)  Provide water-treatment facilities when needed.



(viii)  Control surface-water runoff.



(3)  Address the impacts of any transfers of water among active and abandoned mines within the proposed permit and adjacent areas.



(4)  Describe the steps that you will take during mining and reclamation through final bond release to protect and enhance aquatic life and related environmental values to the extent possible using the best technology currently available.



(b)  Alternative water source information. (1)  If the PHC determination prepared under § 784.20 of this part indicates that underground mining activities conducted after October 24, 1992, may result in contamination, diminution, or interruption of a well or spring that is in existence at the time the permit application is submitted and that is used for domestic, drinking, or residential purposes, your application must demonstrate that alternative water sources are both available and feasible to develop.  The alternative water sources must be of suitable quality and sufficient in quantity to support existing premining uses and approved postmining land uses.  



(2)  If you cannot identify an alternative water source that is both suitable and available, you must modify your application to prevent the proposed operation from contaminating, interrupting, or diminishing any water supply protected under §817.40 of this chapter.



(3)(i)  When a suitable alternative water source is available, your operation plan must require that the alternative water supply be developed and installed on a permanent basis before your operation may adversely affect an existing water supply protected under §817.40 of this chapter.



(ii)  Paragraph (b)(3)(i) of this section will not apply immediately if you demonstrate, and the regulatory authority finds, that the proposed operation also would adversely affect the replacement supply.  In that case, your plan must require provision of a temporary replacement water supply until it is safe to install the permanent replacement water supply required under paragraph (b)(3)(i) of this section.



(4)  Your application also must describe how you will provide both temporary and permanent replacements for any unexpected losses of water supplies protected under §817.40 of this chapter.




§ 784.23  Monitoring plans and related requirements.  [Existing §784.15 will be redesignated as §784.24]



(a)  Groundwater monitoring plan. [Formerly §784.21(i)] (1)  General.  Your permit application must include a groundwater monitoring plan adequate to evaluate the impacts of the mining operation on groundwater in the proposed permit and adjacent areas and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.  The plan must—



(i)  Identify the parameters to be monitored.



(ii)  Specify the sampling frequency for each parameter.



(iii)  Establish a sufficient number of appropriate monitoring sites within the zone of potential influence of the proposed operation.  At a minimum, the plan must include—



(A)  Monitoring sites located up-gradient and down-gradient of the proposed operation;



(B)  If required by the regulatory authority, monitoring wells in underground mine workings that are hydrologically connected to the proposed operation. 



(iv)  Describe how the monitoring data will be used to determine the impacts of the operation upon the hydrologic balance and the biological condition of streams within the permit and adjacent areas.  



(v)  Describe how the water samples will be collected, preserved, stored, and transmitted for analysis. 



(2)  Parameters.  (i)  The plan must provide for the monitoring of parameters that relate to the suitability of the groundwater to support existing and approved uses, including the premining and postmining land uses, the biological condition of streams, and the designated uses of those streams under section 101(a) or 303(c) of the Clean Water Act.



(ii)  At a minimum, the plan must require that the following parameters be measured at each location every three months, with data submitted to the regulatory authority at the same frequency:



(A)  Major anions, including, at a minimum, bicarbonate, chloride, and sulfate.



(B)  Major cations, including, at a minimum, calcium, magnesium, potassium, and sodium.



(C)  pH.



(D)  Selenium.



(E)  Specific conductance corrected to 25°C.



(F)  Total alkalinity.



(G)  Total dissolved solids.



(H)  Hot acidity.



(I)  Total iron.



(J)  Total manganese.



(K)  Water levels, discharge rates, or yield rates.



(L)  Any parameter listed in §784.19(d) of this part, if detected by the sampling conducted under that paragraph.



(M)  Any other parameters of local significance, as determined by the regulatory authority, based upon the information and analyses required under §§ 784.19 through 784.21 of this part.



(3)  Regulatory authority review and action.  (i)  Upon completing review of the application, the regulatory authority may require that you revise the plan to increase the frequency of monitoring, to require monitoring of additional parameters, or to require monitoring at additional locations, if the additional requirements would contribute to protection of the hydrologic balance. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.  At a minimum, the plan must require monitoring of all parameters for which material damage thresholds and corrective action trigger values are established pursuant to the cumulative hydrologic impact assessment.



(4)  Exception.  If you can demonstrate, on the basis of the PHC determination prepared under §784.20 of this part or other available information that a particular water-bearing stratum in the proposed permit and adjacent areas does not serve as an aquifer that is essential to maintain the hydrologic balance within the cumulative impact area, the regulatory authority may waive monitoring of that stratum.  



(b)  Surface-water monitoring plan. [Formerly §784.21(j)] (1)  General.  Your permit application must include a surface-water monitoring plan adequate to evaluate the impacts of the mining operation on surface water in the proposed permit and adjacent areas and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.  The plan must—



(i)  Identify the water quantity and quality parameters to be monitored.



(ii)  Require on-site measurement of precipitation amounts at specified locations within the permit area, using self-recording devices.  Measurement of precipitation amounts must continue through Phase II bond release under §800.42(c) of this chapter or any longer period specified by the regulatory authority. 



(iii)  Specify the sampling frequency for each parameter to be monitored.



(iv)  Establish a sufficient number of appropriate locations within the potential zone of influence of the proposed operation at which the parameters identified in paragraphs (b)(1)(ii) and (b)(2) of this section will be monitored.  At a minimum, the plan must include locations upstream and downstream of the proposed operation.



(v)  Describe how the monitoring data will be used to determine the impacts of the operation upon the hydrologic balance, including water quality, water quantity, and the magnitude and frequency of peak flows, and the biological condition of streams within the proposed permit and adjacent areas.  



(vi)  Describe how the water samples will be collected, preserved, stored, and transmitted for analysis. 



(2)  Parameters.  (i)  General requirements.  The plan must provide for the monitoring of parameters that relate to the—



(A)  Applicable effluent limitation guidelines and standards under 40 CFR part 434.



(B)  Findings and predictions in the PHC determination prepared under §784.20 of this part.



(C) Surface-water runoff control plan prepared under §784.29 of this part.



(D)  Biological condition of streams and other surface-water bodies;



(E)  Suitability of the surface water to support existing and approved uses, including the premining and postmining land uses, and any designated uses under section 101(a) or 303(c) of the Clean Water Act. 



(ii)  Monitoring locations other than point-source discharges.  For all monitoring locations other than point-source discharges, the plan must require that the following parameters be measured at each location at least every 3 months, with data submitted to the regulatory authority at the same frequency: 



(A)  Flow rates.  The plan must require use of generally accepted professional flow measurement techniques.  Visual observations are not acceptable.



(B)  Major anions, including, at a minimum, bicarbonate, chloride, and sulfate.



(C)  Major cations, including, at a minimum, calcium, magnesium, potassium, and sodium.



(D)  pH.



(E)  Selenium.



(F)  Specific conductance corrected to 25°C.



(G)  Total alkalinity.



(H)  Total dissolved solids.



(I)  Hot acidity.



(J)  Total iron.



(K)  Total manganese.



(L)  Total suspended solids.



(M)  Any parameter listed in §784.19(d) of this part, if detected by the sampling conducted under that paragraph.



(N)  Any other parameters of local significance, as determined by the regulatory authority, based upon the information and analyses required under §§ 784.19 through 784.21 of this part.



(O)  Any other parameters for which the National Pollutant Discharge Elimination System permitting authority establishes effluent limits. 



(iii)  Point-source discharges.  For point-source discharges, the plan must—



(A)  Provide for monitoring in accordance with 40 CFR parts 122, 123, and 434 and as required by the National Pollutant Discharge Elimination System permitting authority.



(B)  Require measurement of flow rates of point-source discharges, using generally accepted professional flow measurement techniques.



(iv)  Section 404 requirements.  The plan must incorporate any site-specific monitoring requirements imposed by the agency responsible for administration of section 404 of the Clean Water Act.

(3)  Regulatory authority review and action.  (i)  Upon completing review of your application, the regulatory authority may require that you revise the plan to increase the frequency of monitoring, to require monitoring of additional parameters, or to require monitoring at additional locations, if the additional requirements would contribute to protection of the hydrologic balance. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.  At a minimum, the plan must require monitoring of all parameters for which material damage thresholds and corrective action trigger values have been established pursuant to the cumulative hydrologic impact assessment.



(c)  Biological condition monitoring plan.  (1)  General.  Your permit application must include a plan for monitoring the biological condition of perennial and intermittent streams within the proposed permit and adjacent areas.  The plan must be adequate to evaluate the impacts of the mining operation on the biological condition of those streams and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.



(2)  Monitoring techniques.  (i)  The plan must identify the biological metrics to be monitored, the sampling frequency (at least annually), and monitoring site locations.  It must require that monitoring data be submitted to the regulatory authority on an annual basis.



(ii)  The plan must adhere to the protocols established by the state or tribal authority responsible for preparing the water quality inventory under section 305(b) of the Clean Water Act in the jurisdiction in which the proposed operation is located or other protocols utilized by the agencies responsible for implementing the Clean Water Act.



(iii)  The plan must explain how the proposed techniques will be sufficient to monitor the impacts of the operation on the biological condition of all perennial or intermittent streams within the proposed permit and adjacent areas without unnecessarily depleting the populations of the species being monitored.



(3)  Regulatory authority review and action.  (i)  Upon completing review of your application, the regulatory authority may require that you revise the plan to adjust monitoring locations, the frequency of monitoring, and the species to be monitored. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.



(d)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area includes only lands eligible for remining, you may request that the regulatory authority modify the groundwater and surface-water monitoring requirements of paragraphs (a) and (b) of this section and modify or waive the biological condition monitoring plan requirements of paragraph (c) of this section.



(ii)  The regulatory authority may approve your request if it determines that a less extensive monitoring plan will be adequate to monitor the impacts of the proposed operation on groundwater and surface water, based upon an evaluation of the quality of groundwater and surface water and the biological condition of the receiving stream at the time of application.



(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority may waive the biological condition monitoring plan requirements of paragraph (c) of this section if you demonstrate, and if the regulatory authority finds in writing, that your operation will not—



(A)  Mine through or bury any perennial, intermittent, or ephemeral stream;



(B)  Create a point-source discharge to any perennial or intermittent stream; or



(C)  Modify the base flow of any perennial or intermittent stream.



(ii)  If you meet all the criteria of paragraph (d)(2)(i) of this section with the exception of paragraph (d)(2)(i)(B) of this section, you may request, and the regulatory authority may approve, limiting the biological condition monitoring requirements of paragraph (c) of this section to only the stream that will receive the point-source discharge.



(e)  Coordination with Clean Water Act agencies.  The regulatory authority will consult with the agencies responsible for issuing permits, authorizations, and certifications under the Clean Water Act and make best efforts to minimize differences in monitoring locations and reporting requirements to the extent practicable and consistent with each agency’s mission, statutory requirements, and implementing regulations.






§ 784.24  Postmining land use plan.  [Formerly §784.15(b), paragraph (a) moved to §783.22.]



(a)  What information must my application contain?  Your application must—



(1)  Describe and map the proposed use or uses  of the land within the proposed permit area following reclamation, based on the categories of land uses listed in the definition of land use in §701.5 of this chapter.



(2)  Discuss the utility and capability of the reclaimed land to support a variety of other uses, including the uses that the land was capable of supporting before any mining, as identified under §783.22 of this chapter, regardless of the proposed postmining land use.



(3)  Explain how the proposed postmining land use is consistent with existing state and local land use policies and plans.  



(4)  Include a copy of the comments concerning the proposed postmining use that you receive from the—



(i)  Legal or equitable owner of record of the surface of the proposed permit area; and



(ii)  State and local government agencies that would have to initiate, implement, approve, or authorize the proposed use of the land following reclamation.



(5)  Explain in detail how the proposed postmining land use will be achieved and what support activities may be needed to do so. 



(6)  Include any materials that the regulatory authority needs to make a decision under paragraph (b) of this section.



(b) [Moved from existing § 817.133(c)] Requirements for alternative postmining land uses.  (1)  Paragraph (b) of this section applies to you if you propose to restore the proposed permit area or a portion thereof to a condition capable of supporting a higher or better use rather than to a condition capable of supporting the use or uses that the land supported before any mining. 



(2)  The regulatory authority may approve a higher or better use as an alternative postmining land use only if, after consultation with the landowner or the land management agency having jurisdiction over the lands, the regulatory authority finds, in writing, that your application demonstrates that the proposed use or uses meet the following requirements—



(i)  There is a reasonable likelihood for achievement of the proposed use, as documented by construction contracts, economic forecasts, land use planning agency studies, or zoning.



(ii)  The proposed use does not present any actual or probable hazard to public health or safety or any threat of water diminution or pollution.



(iii)  The proposed use will not—



(A)  Be impractical or unreasonable.



(B)  Be inconsistent with applicable land use policies or plans.



(C)  Involve unreasonable delay in implementation.  Under this criterion, the regulatory authority may not approve retention of mining-related structures other than roads and impoundments for potential future use as part of the postmining land use.  If a structure is not in use as part of the approved postmining land use by the end of the revegetation responsibility period specified in § 817.115 of this chapter, you must remove the structure and reclaim the land upon which it was located.  The amount of bond required for the permit must include the cost of removing the structure and reclaiming the land.



(D)  Cause or contribute to a violation of federal, state, or local laws.



(E)  Have a substantially greater adverse impact on the biological condition of perennial and intermittent streams than would occur if the land were restored to a condition capable of supporting the uses that it was capable of supporting before any mining.



(F)  Cause changes in peak flows from the reclaimed area to the extent that the changes would result in material damage to the hydrologic balance outside the permit area.  



(G)  Cause the total volume of flow from the reclaimed area, during every season of the year, to vary in a way that would preclude any existing or approved use of surface water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of the Clean Water Act.



(iv)  The revegetation plan requires the use of native tree and shrub species for revegetation of all portions of the proposed permit area that were forested at the time of application or that would revert to forest under conditions of natural succession, provided that the planting of trees on those lands would not be inconsistent with achievement of the proposed postmining land use.



(c)  Special provision for previously mined areas. [Formerly the last sentence of §817.133(b)] If the land was previously mined and cannot be reclaimed to the land use that existed before any mining because of the previously mined condition, you may propose, and the regulatory authority may approve, any appropriate postmining land use that is both achievable and compatible with land uses in the surrounding area, provided that you comply with paragraphs (a) and (b)(2)(iv) of this section. 




[bookmark: 30:3.0.1.7.39.0.1.15]§ 784.25  Siltation structures, impoundments, and refuse piles.



(a)  General.  Each application must include a general plan and a detailed design plan for each proposed siltation structure, impoundment, and refuse pile within the proposed permit area.



(1)  Each general plan must—(i)  Be prepared by, or under the direction of, and certified by a qualified, registered, professional engineer, a professional geologist, or in any State which authorizes land surveyors to prepare and certify such plans, a qualified, registered, professional, land surveyor, with assistance from experts in related fields such as landscape architecture.



(ii)  Contain a description, map, and cross section of the structure and its location.



(iii)  Contain hydrologic and geologic information required to assess the hydrologic impact of the structure.



(iv)  Contain an analysis of the potential effect on the structure if subsurface strata subside as a result of past, current, or future underground mining activities within the proposed permit and adjacent areas.



(v)  Contain an analysis of the potential for the impoundment to drain into subjacent underground mine workings, together with an analysis of the impacts of such drainage.



(vi)  Contain a certification statement which includes a schedule setting forth the dates that any detailed design plans for structures that are not submitted with the general plan will be submitted to the regulatory authority.  The regulatory authority shall have approved, in writing, the detailed design plan for a structure before construction of the structure begins.



(2)(i)  Impoundments meeting the criteria for Significant Hazard Class or High Hazard Class (formerly Class B or C) dams in “Earth Dams and Reservoirs,” Technical Release No. 60 (210–VI–TR60, July 2005), published by the U.S. Department of Agriculture, Natural Resources Conservation Service, must comply with the requirements of this section for structures that meet the criteria in §77.216(a) of this title.  Technical Release No. 60 (TR–60) is hereby incorporated by reference.  The Director of the Federal Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  You may review and download the incorporated document from the Natural Resources Conservation Service's Web site at http://www.info.usda.gov/scripts/lpsiis.dll/TR/TR_210_60.htm.  You may inspect and obtain a copy of this document, which is on file at the Administrative Record Room, Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the availability of this document at OSM, call 202–208–2823.  You also may inspect a copy of this document at the National Archives and Records Administration (NARA).  For information on the availability of this material at NARA, call 202–741–6030 or go to http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.



(ii)  Each detailed design plan for a structure that meets the criteria in § 77.216(a) of this title must—



(A)  Be prepared by, or under the direction of, and certified by a qualified registered professional engineer with assistance from experts in related fields such as geology, land surveying, and landscape architecture;



(B)  Reflect any geotechnical investigation, design, and construction requirements for the structure, including any investigations and measures needed to protect against potential adverse impacts from subsidence resulting from underground mine workings underlying or adjacent to the structure;



(C)  Describe the operation and maintenance requirements for each structure; and



(D)  Describe the timetable and plans to remove each structure, if appropriate.

(3)  Each detailed design plan for structures not included in paragraph (a)(2) of this section must:

(i)  Be prepared by, or under the direction of, and certified by a qualified, registered, professional engineer, or in any State which authorizes land surveyors to prepare and certify such plans, a qualified, registered, professional, land surveyor, except that all coal mine waste dams and embankments covered by §§817.81 through 817.84 of this chapter must be certified by a qualified, registered, professional engineer;

(ii)  Include any design and construction requirements for the structure, including any required geotechnical information;

(iii)  Describe the operation and maintenance requirements for each structure; and

(iv)  Describe the timetable and plans to remove each structure, if appropriate.



(b)  Siltation structures.  Siltation structures must be designed in compliance with the requirements of § 817.46 of this chapter.



(c)  Permanent and temporary impoundments.  (1)  Permanent and temporary impoundments must be designed to comply with the requirements of § 817.49 of this chapter.



(2)  Each plan for an impoundment meeting the criteria in § 77.216(a) of this title must comply with the requirements of § 77.216–2 of this title.  The plan required to be submitted to the District Manager of MSHA under § 77.216 of this title must be submitted to the regulatory authority as part of the permit application.



(3)  For impoundments not included in paragraph (a)(2) of this section, the regulatory authority may establish, through the regulatory program approval process, engineering design standards that ensure stability comparable to a 1.3 minimum static safety factor in lieu of engineering tests to establish compliance with the minimum static safety factor of 1.3 specified in § 817.49(a)(4)(ii) of this chapter.



(4)  If the structure meets the Significant Hazard Class or High Hazard Class criteria for dams in TR–60 or meets the criteria of § 77.216(a) of this chapter, each plan must include a stability analysis of the structure.  The stability analysis must include, but not be limited to, strength parameters, pore pressures, and long-term seepage conditions.  The plan also must contain a description of each engineering design assumption and calculation with a discussion of each alternative considered in selecting the specific design parameters and construction methods.



(d)  Coal mine waste impoundments and refuse piles.  If you, the permit applicant, propose to place coal mine waste in a refuse pile or impoundment, or if you plan to use coal mine waste to construct an impounding structure, you must comply with the applicable requirements in paragraphs (d)(1) through (d)(3) of this section.



(1)  Requirements related to perennial and intermittent streams.  If you propose to construct a refuse pile or coal mine waste impoundment in or within 100 feet of a perennial or intermittent stream, you must—



(i)  Explain, to the satisfaction of the regulatory authority, why an alternative configuration or coal mine waste disposal method that would not result in placement of coal mine waste in or within 100 feet of a perennial or intermittent stream is not reasonably possible; and



(ii)  Comply with the requirements of § 784.28 of this part concerning activities in or near perennial and intermittent streams.



(2)  Design requirements for refuse piles.  Refuse piles must be designed to comply with the requirements of §§ 817.81 and 817.83 of this chapter.



(3)  Design requirements for coal mine waste impoundments and impounding structures.  Impounding structures constructed of or intended to impound coal mine waste must be designed to comply with the requirements of §§ 817.81 and 817.84 of this chapter, which incorporate the requirements of paragraphs (a) and (c) of § 817.49 of this chapter.  In addition, the design must meet the following requirements—



(i)  The plan for each structure that meets the criteria of § 77.216(a) of this title must comply with the requirements of § 77.216–2 of this title.



(ii)  Each plan for a coal mine waste impoundment must contain the results of a geotechnical investigation to determine the structural competence of the foundation that will support the proposed impounding structure and the impounded material.  An engineer or engineering geologist must plan and supervise the geotechnical investigation.  In planning the investigation, the engineer or geologist must—



(A)  Determine the number, location, and depth of borings and test pits using current prudent engineering practice for the size of the impoundment and the impounding structure, the quantity of material to be impounded, and subsurface conditions.



(B)  Consider the character of the overburden and bedrock, the proposed abutment sites for the impounding structure, and any adverse geotechnical conditions that may affect the particular impoundment.



(C)  Identify all springs, seepage, and groundwater flow observed or anticipated during wet periods in the area of the proposed impoundment.



(D)  Consider the possibility of mudflows, rock-debris falls, or other landslides into the impoundment or impounded material.



(iii) [Formerly located at 817.84(f)] The design must allow at least 90 percent of the water stored in the impoundment during the design precipitation event to be removed within a 10-day period.





[bookmark: 30:3.0.1.7.41.0.1.19]§ 784.26  Return of coal processing waste to abandoned underground workings.  [Formerly located at 784.25]

*****


§ 784.28  What additional requirements apply to proposed activities in, through, or adjacent to perennial and intermittent streams?



(a)  To what activities does this section apply?  This section applies to applications to conduct underground mining activities in or through perennial or intermittent streams as that term is defined in §701.5 of this chapter, or on the surface of lands within 100 feet, measured horizontally, of such streams.  Those activities include, but are not limited to, mining through or diverting streams; constructing sedimentation ponds, excess spoil fills, and coal mine waste disposal facilities in or near streams; and constructing stream crossings for roads and utilities, as well as the full range of mining and reclamation activities that the application may propose to take place outside the stream but on the surface of lands within 100 feet of the stream.



(b)  What must I include in my application?  Whenever you propose to conduct any surface disturbance associated with underground mining activities in or through a segment of a perennial or intermittent stream, or on the surface of land within 100 feet of a perennial or intermittent stream, you, the permit applicant, must—



(1)  Demonstrate that the proposed activity would not—



(i)  Preclude any premining use, or any designated use under section 101(a) or 303(c) of the Clean Water Act, of the affected stream segment following the completion of mining and reclamation.



(ii)  Have more than a minimal adverse impact on the premining ecological function of the affected stream segment following the completion of mining and reclamation.



(iii)  Result in conversion of the stream segment from intermittent to ephemeral or from perennial to either intermittent or ephemeral.  



(iii)  Cause or contribute to a violation of federal, state, or tribal water quality standards.



(iv)  Cause material damage to the hydrologic balance outside the permit area.



(2)  In areas that were forested at the time of application or that would revert to forest under conditions of natural succession, propose to establish or reestablish a 300-foot forested buffer using native species, including species with riparian characteristics, on each side of the stream as part of the reclamation process, unless doing so would be clearly inconsistent with the postmining land use.

(c)  What special permit application requirements apply if you propose to mine through or divert a stream?  



(1)  The design and location of perennial, intermittent, and ephemeral stream channels to be restored after the completion of mining must be similar to the premining drainage pattern documented under §783.16 of this chapter, unless the regulatory authority approves a different pattern based on stability or fish and wildlife enhancement concerns.



(2)  If you propose to mine through or divert a perennial or intermittent stream, you must—



(i)  Comply with the requirements of paragraph (b)(1) of this section.



(ii)  Demonstrate that there is no reasonable alternative that would avoid mining through or diverting the stream.



(iii)  Design the operation to minimize the extent to which the stream will be mined through or diverted.



(iv)  Demonstrate, based upon a preponderance of the evidence, that you can restore the form and ecological function of the affected stream segment using the techniques in the proposed reclamation plan.



(v)  Comply with the following stream-channel restoration and stream-channel diversion design requirements:



(A)  Designs for permanent stream-channel diversions, temporary stream-channel diversions that will remain in use for 2 or more years, and stream channels to be restored after the completion of mining must adhere to natural channel design techniques so as to restore or approximate the premining characteristics of the original stream channel, including the natural riparian vegetation and the natural hydrological characteristics of the original stream, to promote the recovery and enhancement of the aquatic habitat and to minimize adverse alteration of stream channels on and off the site, including channel deepening or enlargement.



(B)  The hydraulic capacity of all temporary and permanent stream-channel diversions must be at least equal to the hydraulic capacity of the unmodified stream channel immediately upstream and downstream from the diversion.



(C)  All temporary and permanent stream-channel diversions must be designed so that the combination of channel, bank, and flood-plain configuration is adequate to pass safely the peak runoff of a 10-year, 6-hour precipitation event for a temporary diversion and a 100-year, 6-hour precipitation event for a permanent diversion.



(vi)  Submit a certification from a qualified registered professional engineer that the design of all stream-channel diversions and all stream channels to be restored after the completion of mining meets the design requirements of this section and any design criteria established by the regulatory authority.



(vii)  Ensure that the mining and reclamation timetable submitted under §784.12 of this part complies with the sequencing requirements of §817.57(b) of this chapter if you propose to mine through more than one stream segment.



(viii)(A)  Propose to establish or reestablish a 300-foot forested buffer using native species, including species with riparian characteristics, on each side of the new or restored stream channel as part of the reclamation process if that land was forested at the time of application or would revert to forest under conditions of natural succession.



(B)  Paragraph (c)(2)(viii)(A) of this section does not apply to prime farmland historically used for cropland.



(d)  What special provisions apply if you propose to construct excess spoil fills or coal mine waste disposal facilities in a perennial or intermittent stream?



(1)(i)  If you propose to construct an excess spoil fill under §784.35 of this part or a coal mine waste disposal facility under §784.25(d) of this part that would cover all or part of a perennial or intermittent stream, you must comply with the requirements of paragraph (d) of this section in place of the requirements of paragraphs (b) and (c) of this section.



(ii)  If you propose to construct an excess spoil fill under §784.35 of this part or a coal mine waste disposal facility under §784.25(d) of this part that would not cover all or part of a perennial or intermittent stream, but that would disturb the surface of land within 100 feet of a perennial or intermittent stream, you are not subject to the requirements of paragraph (d) of this section, but you must comply with the requirements of paragraphs (b) and (c) of this section.  (2)  If you propose to construct an excess spoil fill or coal mine waste disposal facility of the nature described in paragraph (d)(1)(i) of this section, your application must demonstrate that—



(i)  There is no reasonable alternative that would avoid placement of excess spoil or coal mine waste in the stream.



(ii)  You have designed the operation to minimize the amount of excess spoil or coal mine waste to be placed in the stream to the fullest extent possible.



(iii)  The location and configuration selected for the proposed excess spoil fill or coal mine waste disposal facility represents the alternative with the least adverse impact on fish, wildlife, and related environmental values after evaluating all reasonable alternatives within the proposed permit area and within one haul road mile of the proposed area to be mined.



(iv)  The fish and wildlife enhancement plan submitted under §784.16 of this part includes enhancement measures that would fully offset any adverse impacts that the fill would have on fish, wildlife, and related environmental values. 



(v)  Based upon a preponderance of the evidence, construction of the excess spoil fill or coal mine waste disposal facility will not result in more than a de minimis adverse impact on the biological condition of perennial or intermittent streams or other surface-water bodies located outside the proposed permit area.  You must base this demonstration upon a comparison of the premining baseline biological condition of perennial and intermittent streams and other surface-water bodies within the watershed with the anticipated postmining biological condition of those streams and other surface-water bodies.



(vi)  You have designed the excess spoil fill or coal mine waste disposal facility in a manner that will not cause or contribute to a violation of federal, state, or tribal water quality standards or cause material damage to the hydrologic balance outside the permit area.



(vii)  The revegetation plan under §784.12(g) of this part requires reforestation of the completed excess spoil fill if the land was forested at the time of application or if it would revert to forest under conditions of natural succession.



(e)  What is the regulatory authority’s responsibility?  (1)  The regulatory authority may not approve an application under this section unless it first makes a specific finding that you, the applicant, have fully satisfied the requirements of this section.



(2)  When applicable, the regulatory authority must include the appropriate sequencing requirements of §817.57(b)(2)(iv) of this chapter as a specific condition of permit issuance.
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§ 784.29  Surface-water runoff control plan.



Your application must contain a surface-water runoff control plan that includes the following—



(a)  An analysis of how you will handle surface-water runoff in a manner that will prevent discharges from the proposed permit area, both during and after mining and reclamation, from exceeding the premining discharge for the same size precipitation event, as determined from the appropriate regional Natural Resources Conservation Service storm distribution.



(b)  A surface-water runoff monitoring and inspection program that will provide sufficient precipitation and stormwater discharge data for the proposed permit area to evaluate the effectiveness of the surface-water runoff control practices under paragraph (a) of this section.  The surface-water runoff monitoring and inspection program must specify criteria, including frequency, for monitoring, inspection, maintenance, and reporting activities.  At a minimum, the program must include monitoring locations that adequately represent the drainage distribution across the entire proposed permit area.



(c)  Descriptions, including maps and cross sections, of how diversions will be constructed in compliance with § 817.43 of this chapter.






§ 784.30  Subsidence control plan.  [Formerly located at §784.20]



*****

[bookmark: 30:3.0.1.7.41.0.1.11]§ 784.31  Protection of publicly owned parks and historic places.  [Formerly located at §784.17]

*****

§ 784.33  Relocation or use of public roads.  [Formerly located at §784.18]



******






§ 784.35  What requirements apply to the disposal of excess spoil?



(a)  Applicability.  This section applies to you, the permit applicant, if you propose to generate excess spoil as part of your operation.



(b)  Demonstration of minimization of excess spoil.  (1)  You must submit a demonstration, with supporting calculations and other documentation, that the operation has been designed to minimize, to the extent possible, the volume of excess spoil that the operation will generate.



(2)  The demonstration under paragraph (b)(1) of this section must explain, in quantitative terms, how the maximum amount of overburden will be returned to the mined-out area after considering—



(i)  Applicable regulations concerning backfilling, compaction, grading, and restoration of the approximate original contour. 



(ii)  Safety and stability needs and requirements.



(iii)  The need for minimal backfill setbacks for drainage berms and access roads.



(iv)  Needs and requirements associated with revegetation and the proposed postmining land use.



(v)  Any other relevant regulatory requirements.



(3)  Paragraph (b)(2) of this section does not prohibit the placement of what would otherwise be excess spoil on the mined-out area to heights in excess of the premining elevation if safety and stability requirements are met and if the final surface configuration is compatible with the surrounding terrain and is consistent with natural premining landforms.



(4)  You may not create a final-cut impoundment under § 817.49(b) of this chapter or place coal combustion residues or other noncoal materials in the mine excavation if doing so would result in the creation of excess spoil.



(c)  Fill capacity demonstration.  You must submit a demonstration, with supporting calculations and other documentation, that the designed maximum cumulative volume of all proposed excess spoil fills within the permit area is no larger than the capacity needed to accommodate the anticipated cumulative volume of excess spoil that the operation will generate, as calculated under paragraph (b) of this section.



(d)  Requirements related to perennial and intermittent streams.  If you propose to construct an excess spoil fill in or within 100 feet of a perennial or intermittent stream, you must comply with the requirements of § 784.28 of this part concerning activities in or near perennial or intermittent streams.



(e)  Location.  (1)  You must submit maps and cross-section drawings showing the location and profile of all proposed excess spoil fills.  



(2)  You must locate fills on the most moderately sloping and naturally stable areas available, unless the regulatory authority approves a different location based upon the alternatives analysis under §784.28 of this part or on other requirements of the Act and this chapter.



(3)  Whenever possible, you must place fills on or above a natural terrace, bench, or berm if that location would provide additional stability and prevent mass movement.



(f)  Design plans.  You must submit detailed design plans for each fill, prepared in accordance with the requirements of this section and §§ 817.71 through 817.74 of this chapter.  You must design the fill and appurtenant structures using current prudent engineering practices and any additional design criteria established by the regulatory authority.



(g)  Geotechnical investigation.  (1)  You must submit the results of a geotechnical investigation, with supporting calculations and analyses, of the site of each proposed fill, with the exception of those sites at which spoil will be placed only on a pre-existing bench under § 817.74 of this chapter.



(2)  You must conduct sufficient foundation investigations, as well as any necessary laboratory testing of foundation material, to determine the design requirements for foundation stability for each site.  The information submitted must include—



(i)  A description of the character of the bedrock and any adverse geologic conditions in the area of the proposed fill. 

(ii)  The geographic coordinates and a narrative description of all springs, seepage, mine discharges, and groundwater flow observed or anticipated during wet periods in the area of the proposed fill. 



(iii)  An analysis of the potential effects of any underground mine workings within the proposed permit and adjacent areas, including the effects of subsidence that may occur as a result of previous, existing, and future underground mining activities.



(iv)  A technical description of the rock materials to be utilized in the construction of fills underlain by a rock drainage blanket.



(v)  A stability analysis including, but not limited to, strength parameters, pore pressures, and long-term seepage conditions.  This analysis must be accompanied by a description of all engineering design assumptions and calculations and the alternatives considered in selecting the design specifications and methods.



(h)  Operation and reclamation plans.  You must submit plans for the construction, operation, maintenance, and reclamation of all excess spoil fills in accordance with the requirements of §§ 817.71 through 817.74 of this chapter.



(i)  Additional requirements for keyway cuts or rock-toe buttresses.  If keyway cuts or rock-toe buttresses are required under § 817.71(d) of this chapter, you must provide the—



(1)  Number, location, and depth of borings or test pits, which must be determined according to the size of the fill and subsurface conditions; and



(2)  Engineering specifications used to design the keyway cuts or rock-toe buttresses.  Those specifications must be based upon the stability analysis required under paragraph (g)(2)(v) of this section.



(j)  Design certification.  A qualified registered professional engineer experienced in the design of earth and rock fills must certify that the designs of all proposed fills and appurtenant structures meet the requirements of this section.




§ 784.37  Road systems.  [Formerly located at §784.24]



*****

784.38  Support facilities.  [Formerly located at §784.30]

*****

784.200  Interpretive rules related to general performance standards. 

The following interpretation of rules promulgated in part 784 of this chapter have been adopted by the Office of Surface Mining Reclamation and Enforcement.

(a)  Interpretation of §784.15:  Reclamation plan: Postmining land uses.  (1)  The requirements of §784.15(a)(2), for approval of an alternative postmining land use, may be met by requesting approval through the permit revision procedures of §774.13 rather than requesting such approval in the original permit application.  The original permit application, however, must demonstrate that the land will be returned to its premining land use capability as required by §817.133(a).  An application for a permit revision of this type, (i) must be submitted in accordance with the filing deadlines of §774.13, (ii) shall constitute a significant alteration from the mining operations contemplated by the original permit, and (iii) shall be subject to the requirements of 30 CFR parts 773 and 775.	Comment by Dennis Rice: In the future, I will incorporate this interpretive rule into the postmining land use rules at 30 CFR 780.24 and 784.24 or 816.133 and 817.133.

(b)  [Reserved]
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*****


§ 817.22  Topsoil, subsoil, and other plant growth media.

(a)  Salvage and removal.  (1)  You, the permittee, must salvage and separately remove all topsoil and other materials identified for salvage in the soil handling plan under § 784.12(e) of this chapter from the area to be disturbed before any drilling, blasting, mining, or other surface disturbance takes place.

(2)  The regulatory authority may choose not to require the removal of topsoil for minor disturbances that—

(i)  Occur at the site of small structures, such as power poles, signs, or fence lines; or

(ii)  Will not destroy the existing vegetation and will not cause erosion.

(b)  Storage.  (1)  You must segregate and, except as provided in paragraph (b)(3) of this section, stockpile the materials removed under paragraph (a) of this section when it is impractical to promptly redistribute those materials on regraded areas.

(2)  Stockpiled materials must—

(i)  Be selectively placed on a stable site within the permit area;

(ii)  Be protected from contaminants and unnecessary compaction that would interfere with revegetation;

(iii)  Be protected from wind and water erosion through prompt establishment and maintenance of an effective, quick-growing, non-invasive vegetative cover or through other measures approved by the regulatory authority; and

(iv)  Not be moved until required for redistribution unless approved by the regulatory authority.

(3)  When stockpiling of organic and soil materials removed under paragraphs (a) and (e) of this section would be detrimental to the quality or quantity of those materials, you may temporarily redistribute those materials on an approved site within the permit area to enhance the current use of that site until the materials are needed for later reclamation, provided that—

(i)  Temporary redistribution will not permanently diminish the capability of the topsoil of the host site; and

(ii)  The redistributed material will be preserved in a condition more suitable for redistribution than if it were stockpiled.

(c)  Soil supplements and substitutes.  (1)  When the regulatory authority approves the use of substitutes for or supplements to the existing topsoil or subsoil, you must salvage, store, and use the overburden materials selected and approved for that purpose as part of the soil handling plan under §784.12(e) of this chapter.  

(d)  Site preparation.  (1)  You must minimize grading of backfilled areas to avoid compaction of the reconstructed root zone, as specified in the soil handling plan under §784.12(e) of this chapter.

(2)  If necessary, you must rip, chisel-plow, or otherwise mechanically treat backfilled and graded areas before soil redistribution to reduce potential slippage of the redistributed material and to promote root penetration.  You may conduct this treatment after soil redistribution if doing so will not harm the redistributed material.

(e)  Redistribution.  (1)  You must redistribute the materials removed and saved under paragraphs (a) through (c) of this section in a manner that—

(i)  Complies with the soil handling plan developed under §784.12(e) of this chapter and approved as part of the permit.

(ii)  Is consistent with the approved postmining land use, contours, and surface-water drainage systems.

(iii)  Minimizes compaction of the materials to the extent possible and alleviates any excess compaction that may occur. 

(iv)  Protects the materials from wind and water erosion before and after seeding and planting to the extent necessary to ensure establishment of a successful vegetative cover and to avoid causing or contributing to a violation of state or federal water quality standards.

(v)  Achieves an approximately uniform, stable thickness across the regraded area, except that the thickness may vary when consistent with the postmining land use and when variations are necessary or desirable to achieve specific revegetation goals and ecological diversity, as set forth in the revegetation plan developed under §784.12(g) of this chapter and approved as part of the permit.

(2)  You must use a statistically valid sampling technique to document that soil materials have been redistributed in the locations and depths required by the soil handling plan developed under §784.12(e) of this chapter and approved as part of the permit.

(3)  The regulatory authority may choose not to require the redistribution of topsoil on the embankments of permanent impoundments or of roads to be retained as part of the postmining land use if it determines that—

(i)  Placement of topsoil on those embankments is inconsistent with the requirement to use the best technology currently available to prevent sedimentation, and

(ii)  The embankments will be otherwise stabilized.

(e)  Organic matter.  (1)  You must salvage duff, other organic litter, and vegetative materials such as tree tops, small logs, and root balls.  You may not burn organic matter or bury it in the backfill.

(2)  Except as otherwise provided in paragraph (e)(3) of this section, you must redistribute the materials salvaged under paragraph (e)(1) of this section across the regraded surface or incorporate them into the soil materials to control erosion, promote growth of vegetation, serve as a source of native plant seeds and organisms, and increase the moisture retention capability of the soil.

(3)  Vegetative debris either must be redistributed in accordance with paragraph (e)(2) of this section or used to construct windrows for fish and wildlife enhancement purposes.

§ 817.34  General requirements for protection of the hydrologic balance.  [Formerly §817.41(a), (b), and (d)]



(a)  You, the permittee, must conduct all underground mining and reclamation activities to—



(1)  Minimize disturbance of the hydrologic balance within the permit and adjacent areas.



(2)  Prevent material damage to the hydrologic balance outside the permit area.



(3)  Restore the biological condition of perennial and intermittent streams within the permit area, unless otherwise approved in the permit in accordance with §784.28 of this chapter.



(4)  Assure the protection or replacement of water rights to the extent required by §817.40 of this chapter and state or federal law. 



(5)  Support approved postmining land uses in accordance with the terms and conditions of the approved permit and the performance standards of this part.  



(6)  Comply with the hydrologic reclamation plan as submitted under §784.22 of this chapter and approved in the permit. 



(7)  Protect groundwater quality by handling earth materials and runoff in a manner that minimizes contact or interaction between acid-forming or toxic-forming materials and groundwater systems and by managing excavations and other disturbances to prevent or control groundwater degradation.  



(8)  Protect surface-water quality by handling earth materials, groundwater discharges, and runoff in a manner that—



(i)  Minimizes the formation of acidic or toxic drainage.



(ii)  Prevents, to the extent possible using the best technology currently available, additional contribution of suspended solids to streamflow or runoff outside the permit area. 



(iii)  Otherwise prevents water pollution.  



(10)  Protect surface-water quantity and flow rates by handling earth materials and runoff in accordance with the steps outlined in the hydrologic reclamation plan and the surface-water runoff control plan approved in the permit in accordance with §§ 784.22 and 784.29 of this chapter, respectively.  



(b)(1)  You must use mining and reclamation practices that minimize water pollution, changes in streamflow, and adverse impacts on stream biota in preference to water treatment.



(2)  You must install, use, and maintain any necessary water-treatment facilities or water-quality controls if drainage control, restabilization and revegetation of disturbed areas, diversion of runoff, mulching, and other reclamation and remedial practices are not adequate to meet the requirements of this section and § 817.42 of this part.



(c)  The regulatory authority may require that you take preventive, remedial, or monitoring measures in addition to those set forth in this part to prevent material damage to the hydrologic balance outside the permit area.



(d)  You must examine the hydraulic structures identified under § 784.29 of this chapter following every significant precipitation event, as specified by the regulatory authority.  You must prepare a report, which must be certified by a registered professional engineer, and submit the report to the regulatory authority within 48 hours of the precipitation event.  The report must address the performance of the hydraulic structures, identify and describe any material damage to the hydrologic balance outside the permit area that occurred, and identify and describe the remedial measures taken in response to that damage.






§ 817.35  Groundwater monitoring requirements.  [Formerly §817.41(c)]



(a)  You, the permittee, must monitor groundwater according to the groundwater monitoring plan approved under § 784.23(a) of this chapter.  



(b)(1)  You must submit groundwater monitoring data to the regulatory authority every 3 months, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.  



(c)  You must monitor groundwater through mining and during reclamation until final bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the regulatory authority may not release any portion of the bond if an evaluation of monitoring data indicates that adverse trends exist that could result in material damage to the hydrologic balance outside the permit area.



(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory authority modify the groundwater monitoring requirements, including the parameters covered and the sampling frequency.  The regulatory authority may approve your request if you demonstrate, using the monitoring data obtained under this section, that—



(1)  Future changes in groundwater quantity or quality are unlikely to occur.



(2)  The operation has minimized disturbance to the prevailing hydrologic balance in the permit and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, preserved or restored the biological condition of perennial and intermittent streams, maintained the availability and suitability of groundwater quantity and quality to support existing and approved uses, and protected or replaced the water rights of other users.



(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to protect the hydrologic balance , detect hydrologic changes, or meet other requirements of the regulatory program.



(f)  You must install, maintain, operate, and, when no longer needed, remove all equipment, structures, and other devices used in conjunction with monitoring groundwater, consistent with §§ 817.13, 817.14, 817.15, and 817.39 of this part. 






§ 817.36  Surface water monitoring requirements.  [Formerly §817.41(e)]



(a)  You, the permittee, must monitor surface water according to the surface-water monitoring plan approved under § 784.23(b) of this chapter.  



(b)(1)  You must submit surface-water monitoring data to the regulatory authority every 3 months, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.  The reporting requirements of this paragraph do not exempt you from meeting any National Pollutant Discharge Elimination System (NPDES) reporting requirements for noncompliant samples.  



(c)  You must monitor surface water through mining and during reclamation until final bond release under section 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the regulatory authority may not release any portion of the bond if an evaluation of monitoring data indicates that adverse trends exist that could result in material damage to the hydrologic balance outside the permit area.

 

(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory authority modify the surface-water monitoring requirements (except those required by the NPDES permitting authority), including the parameters covered and the sampling frequency.  The regulatory authority may approve your request if you demonstrate, using the monitoring data obtained under this section, that—



(1)  Future changes in surface-water quantity or quality are unlikely to occur.



(2)  The operation has minimized disturbance to the hydrologic balance in the permit and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, preserved or restored the biological condition of perennial and intermittent streams, maintained the availability and suitability of surface-water quantity and quality to support existing and approved uses (including any uses designated under section 101(a) or 303(c) of the Clean Water Act), and protected or replaced the water rights of other users.



(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to protect the hydrologic balance, detect hydrologic changes, or meet other requirements of the regulatory program.



(f)  You must install, maintain, operate, and, when no longer needed, remove all equipment, structures, and other devices used in conjunction with monitoring surface water. 






§ 817.37  Biological condition monitoring requirements for streams.



(a)  You must monitor the biological condition of perennial and intermittent streams in accordance with the plan approved under § 784.23(c) of this chapter.



(b)(1)  You must submit biological condition monitoring data to the regulatory authority on an annual basis, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.



(c)  You must monitor the biological condition of perennial and intermittent streams during mining and reclamation until final bond release under section 800.42(d) of this chapter. 



(d)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to meet the requirements of the regulatory program.






§ 817.38  Handling of acid-forming and toxic-forming materials. [Formerly §817.41(f)] 



(a)  You, the permittee, must avoid drainage from acid-forming and toxic-forming materials and underground mine development waste into surface water and groundwater by—



(1)  Identifying and handling acid-forming and toxic-forming materials and completing backfilling and reclamation in a manner that either—



(i)  Isolates those materials from contact with groundwater or surface water; or 



(ii)  Will keep those materials fully saturated at all times.  You may use this option only when placement above the water table is not feasible.



(2)  Storing materials in a manner that will protect surface water and groundwater by preventing erosion, the formation of polluted runoff, and the infiltration of polluted water into aquifers.  Storage must be limited to the period until burial or treatment first becomes feasible.  In addition, storage must not result in any risk of water pollution, adverse impacts to the biological condition of streams, or other environmental damage.  



(b)  Storage, burial, and treatment practices must be consistent with other material handling and disposal provisions of this chapter.  






§ 817.39  Disposition of exploratory or monitoring wells. [Formerly §817.41(g)] 



(a)  Except as provided in paragraph (b) of this section, you, the permittee, must permanently seal exploratory or monitoring wells in a safe and environmentally sound manner in accordance with §§ 817.13 and 817.15 of this part before final release of bond under §800.42(d) of this chapter for the land on which the wells are located.



(b)  With the prior approval of the regulatory authority, you may transfer wells to another party for further use.  At a minimum, the conditions of the transfer must comply with state and local laws.  You will remain responsible for the proper management of the wells until final bond release under §800.42(d) of this chapter.






§ 817.40  Replacement of water supplies. [Formerly §817.41(j)] 



(a)(1)  You, the permittee, must promptly replace any drinking, domestic or residential water supply that is contaminated, diminished, or interrupted by underground mining activities conducted after October 24, 1992, if the affected well or spring was in existence before the date the regulatory authority received the permit application for the activities causing the loss, contamination, or interruption.



(2)  As provided in the definition of replacement of water supply in §701.5 of this chapter, the replacement supply must be equivalent to the quantity and quality of the premining supply.  Replacement includes provision of an equivalent water supply delivery system and payment of operation and maintenance expenses in excess of customary and reasonable delivery costs for the premining water supply.



(3)  For anticipated water supply losses, you must adhere to the requirements set forth in the permit in accordance with §784.22(b) of this chapter.



(4)  For unanticipated water supply losses, you must provide an emergency temporary water supply within 24 hours of notification of the loss.  The temporary supply must be adequate in quantity and quality to meet normal household needs.



(5)  Within 30 days of an unanticipated water supply loss, you must develop and submit a plan for a permanent replacement supply to the regulatory authority.



(6)  You must provide a permanent replacement water supply within 2 years of the date of an unanticipated loss.



(b)  The baseline hydrologic and geologic information required under § 784.19 of this chapter will be used to determine the extent of the impact of mining upon groundwater and surface water.  






§ 817.41  Discharges into an underground mine. [Formerly §817.41(h)]



(a)  You may not discharge any water or other materials from underground mining activities into an underground mine unless the regulatory authority specifically approves the discharge based upon a demonstration that—



(1)  The discharge will be made in a manner that—



(i)  Minimizes disturbance to the hydrologic balance within the permit area;



(ii)  Prevents material damage to the hydrologic balance outside the permit area of the underground mining activities;



(iii)  Does not adversely impact the biological condition of streams; and



(iv)  Otherwise eliminates public hazards resulting from underground mining activities.



(2)  The discharge will not result in a violation of applicable water quality standards or effluent limitations. 



(3)  The discharge will be at a known rate and of a quality that will meet the effluent limits referenced in § 817.42(a) of this part, except that the regulatory authority may approve exceeding the effluent limits for pH and total suspended solids if a preponderance of the evidence indicates that there is no direct hydrologic connection between the underground mine and other waters and that those exceedances will not be inconsistent with paragraph (a)(1) of this section. 



(4)  The Mine Safety and Health Administration has approved the discharge.  



(b)  Discharges are limited to the following materials:  



(1)  Water.  



(2)  Coal processing waste.  



(3)  Fly ash from a coal-fired facility.  



(4)  Sludge from an acid-mine-drainage treatment facility.  



(5)  Flue-gas desulfurization sludge.  



(6)  Inert materials used for stabilizing underground mines.



(7)  Underground mine development waste.

(c)  You may divert water from one underground mine into other underground workings if you adhere to the requirements of this section.






§ 817.42  Water quality standards and effluent limits.



(a)  Discharges of water from areas disturbed by underground mining activities must be made in compliance with all applicable federal, state, and tribal water quality laws and regulations, including the effluent limits established in the National Pollutant Discharge Elimination System permit for the operation under section 402 of the Clean Water Act. 



(b)  Placement of overburden, coal mine waste, and other materials in waters of the United States must be made in compliance with a permit issued under section 404 of the Clean Water Act.

(c)  You must construct water treatment facilities for discharges from the operation as soon as the need for those facilities becomes evident. 

(d)(1)  You must remove precipitates and otherwise maintain all water treatment facilities requiring the use of settling ponds or lagoons as necessary to maintain the functionality of those ponds or lagoons.



(2)  You must dispose of all precipitates removed from facilities under paragraph (d)(1) of this section either in an approved solid waste landfill or within the permit area in accordance with a plan approved by the regulatory authority.



(e)  You must operate and maintain water treatment facilities until the regulatory authority authorizes removal based upon monitoring data demonstrating that influent to the facilities meets all applicable water quality standards and effluent limits without treatment. 






§ 817.43  Diversions.



(a)  General provisions.  (1)  When approved in the permit, you may divert any flow from mined areas abandoned before May 3, 1978, any flow from undisturbed areas, and any flow from reclaimed areas for which the criteria of § 817.46 of this part for siltation structure removal have been met from disturbed areas by means of temporary or permanent diversions.



(2)  When the permit requires the use of siltation structures for sediment control, you must construct diversions to convey runoff and other flows from the disturbed area to the siltation structure.



(3)  All diversions must be designed to—



(i)  Ensure the safety of the public.



(ii)  Minimize adverse impacts to the hydrologic balance, including the biological condition of perennial and intermittent streams within the permit and adjacent areas.



(iii)  Prevent material damage to the hydrologic balance outside the permit area.



(4)  You may not use diversions to divert water into underground mines without approval of the regulatory authority under § 817.41 of this part.



(5)  The diversion and its appurtenant structures must be designed, located, constructed, maintained and used to—



(i)  Be stable.



(ii)  Provide protection against flooding and resultant damage to life and property.  This requirement will be deemed met when the combination of channel, bank, and flood-plain configuration is adequate to pass safely the peak runoff of a 2-year, 6-hour precipitation event for a temporary diversion and a 10-year, 6-hour precipitation event for a permanent diversion.  The design precipitation event must be determined using the appropriate regional Natural Resources Conservation Service storm distribution.



(iii)  Prevent, to the extent possible using the best technology currently available, additional contributions of suspended solids to streamflow or runoff outside the permit area. 



(iv)  Comply with all applicable local, state, and federal laws and regulations.



(6)(i)  You must remove temporary diversions promptly when they are no longer needed to achieve the purpose for which they were authorized.



(ii)  You must restore the land disturbed by the removal process in accordance with this part.



(iii)  Before temporary diversions are removed, you must modify or remove downstream water-treatment facilities previously protected by the diversion as necessary to prevent overtopping or failure of the facilities.  You must continue to maintain water-treatment facilities until they are no longer needed. 



(7)  The regulatory authority may specify design criteria for diversions to meet the requirements of this section.



(b)  Diversion of perennial and intermittent streams.  Sections 784.28 and 817.57 of this chapter contain the requirements applicable to diversions of perennial and intermittent streams. 



(c)  Diversion of miscellaneous flows.  (1)  Miscellaneous flows, which consist of all surface-water flows except perennial and intermittent streams, may be diverted away from disturbed areas if required or approved by the regulatory authority.  



(2)  The design, location, construction, maintenance, and removal of diversions of miscellaneous flows must meet all of the performance standards set forth in paragraph (a) of this section:






§ 817.44  Gravity discharges from underground mines.

(a)  You must locate and manage surface entries and accesses to underground workings to prevent or control gravity discharge of water from the mine.  The regulatory authority may approve gravity discharges of water from an underground mine, other than a drift mine subject to paragraph (b) of this section, if you demonstrate that the untreated or treated discharge will comply with the performance standards of this part and any additional NPDES permit requirements.

(b)  Notwithstanding anything to the contrary in paragraph (a) of this section, you must locate the surface entries and accesses of drift mines first used after the implementation of a state, federal, or federal lands regulatory program and located in acid-producing or iron-producing coal seams in such a manner as to prevent any gravity discharge from the mine.


§ 817.46  Hydrologic balance:  Siltation structures.



(a)  For the purpose of this section only, disturbed areas do not include those areas—



(1)  In which the only mining activities on the land surface include diversion ditches, siltation structures, or roads that are designed, constructed, and maintained in accordance with this part; and



(2)  For which you do not otherwise plan to disturb the land surface up-gradient of the diversion.



(b)  General requirements.  (1)(i)  When siltation structures will be used to achieve the requirements of §817.45 of this part, you must construct those structures before beginning any mining activities that will disturb the land surface.



(ii)  Upon completion of construction of a siltation structure, a qualified registered professional engineer, or in any state that authorizes land surveyors to prepare and certify plans in accordance with §784.25(a) of this chapter a qualified registered professional land surveyor, must certify that the structure has been constructed as designed and as approved in the reclamation plan.



(4)  Any siltation structure that impounds water must be designed, constructed and maintained in accordance with §817.49 of this chapter.



(5)  You must maintain siltation structures until removal is authorized by the regulatory authority and the disturbed area has been stabilized and revegetated.  In no case may the structure be removed sooner than 2 years after the last augmented seeding.



(6)(i)  When a siltation structure is removed, you must regrade the land upon which the structure was located and revegetate it in accordance with the reclamation plan and §§817.111 through 817.116 of this chapter.



(ii)  Sedimentation ponds approved by the regulatory authority for retention as permanent impoundments under §817.49(b) of this part may be exempted from this requirement.



(7)  Any point-source discharge of water from underground workings to surface waters must be passed through a siltation structure before leaving the permit area if the discharge does not meet the effluent limits of §817.42 of this part.



(c)  Sedimentation ponds.  (1)  When used, sedimentation ponds must—



(i)  Be used individually or in series.



(ii)  Be located as near as possible to the disturbed area and out of perennial or intermittent stream channels unless approved by the regulatory authority in accordance with §784.28 of this chapter.



(iii)  Be designed, constructed, and maintained to—



(A)  Provide adequate sediment storage volume.



(B)  Provide adequate detention time to allow the effluent from the ponds to meet applicable effluent limits.



(C)  Contain or treat the 10-year, 24-hour precipitation event (“design event”) unless a lesser design event is approved by the regulatory authority based on terrain, climate, other site-specific conditions and on a demonstration that the effluent limits referenced in §817.42 of this part will be met.



(D)  Provide a nonclogging dewatering device adequate to maintain the detention time required under paragraph (c)(1)(iii)(B) of this section.



(E)  Minimize short circuiting to the extent possible.



(F) Provide periodic sediment removal sufficient to maintain adequate volume for the design event.



(G)  Ensure against excessive settlement.



(H)  Be free of sod, large roots, frozen soil, and acid-forming or toxic-forming materials.



(I)  Be compacted properly.



(2)  Spillways.  A sedimentation pond must include either a combination of principal and emergency spillways or single spillway configured as specified in §817.49(a)(9) of this part.



(d)  Other treatment facilities.  (1)  You must design other treatment facilities to treat the 10-year, 24-hour precipitation event unless the regulatory authority approves a lesser design event based upon terrain, climate, other site-specific conditions, and a demonstration that the effluent limits referenced in §817.42 of this part will be met.



(2)  You must design other treatment facilities in accordance with the applicable requirements of paragraph (c) of this section.



(e)  Exemptions.  The regulatory authority may grant an exemption from the requirements of this section if—



(1)  The disturbed drainage area within the total disturbed area is small; and



(2)  You demonstrate that siltation structures and alternate sediment control measures are not necessary for drainage from the disturbed area to meet the effluent limits referenced in §817.42 of this part and the applicable water quality standards for the receiving waters.






§ 817.57  What additional performance standards apply to activities in, through, or adjacent to perennial and intermittent streams?



(a)(1)  General prohibition.  You, the permittee or operator, may not conduct underground mining activities in or through a perennial or intermittent stream, or that would disturb the surface of land within 100 feet, measured horizontally, of a perennial or intermittent stream, unless the regulatory authority authorizes you to do so in the permit after making the findings required under § 784.28 of this chapter.	Comment by bevans: Will the surface effects of underground mining be considered in this section or reference it to the subsidence section?



(2)  Clean Water Act requirements.  You may conduct underground mining activities in waters of the United States only if those activities would not result in significant degradation to those waters or cause or contribute to the violation of applicable state, federal, or tribal water quality standards developed pursuant to the Clean Water Act, as determined through certification under section 401 of the Clean Water Act or issuance of a permit under section 402 or section 404 of the Clean Water Act.



(b)  Requirements for mining through or diverting perennial and intermittent streams.  This paragraph applies to you if your permit authorizes you to mine through or divert a perennial or intermittent stream in accordance with a plan submitted under § 784.28 of this chapter and approved as part of the permit.



(1)  You must comply with the designs and construction and maintenance plans approved in the permit.



(2)  You must restore the form and ecological function of the stream segment as expeditiously as practicable, either as part of the construction of a permanent stream-channel diversion or as part of the construction of a restored stream channel when the area in which the stream was located before mining is no longer needed for surface mining activities.



(i)  Form.  A restored stream channel or a stream-channel diversion need not exactly replicate the channel morphology that existed before mining, but it must have a channel morphology comparable to the premining form of the affected stream segment in terms of channel slope, sinuosity, water depth, bankfull depth, bankfull width, width of the flood-prone area, and dominant in-stream substrate.



(ii)  Function.  A restored stream channel or a stream-channel diversion need not contain precisely the same biota as it did before mining, but it must have a biological condition comparable to the premining biological condition, including benthic and other aquatic communities that fulfill a similar role in stream ecology. 



(iii)  Bond requirements.  The performance bond calculations for the operation must include a specific line item for restoration of the ecological function of the stream segment.  You must demonstrate full restoration of both form and function before final bond release under §800.42(d) of this chapter.



(iv)  Sequencing.  (A)  You must restore the form and ecological function of the first stream segment that you mine through before you may mine through the next segment.  You must adhere to a similar process for mining through succeeding segments.



(B)  As an alternative to the requirements of paragraph (b)(2)(iv)(A) of this section, you may mine through additional stream segments without first demonstrating restoration of the form and ecological function for each segment on a successive basis if you demonstrate, and the regulatory authority finds, that you or other mining operations have successfully restored similar stream segments under similar conditions using the same type of mining and reclamation plan.



(3)  Upon completion of construction of a stream-channel diversion or restored stream channel or, you must obtain a certification from a qualified registered professional engineer that the stream-channel diversion or restored stream channel meets all construction requirements of this section and is in accordance with the design approved in the permit.



(4)  Enhancement requirements.  If the stream segment to be mined through or diverted is in a degraded condition before mining, you must implement measures to enhance the form and ecological function of the segment as part of the restoration or diversion process, consistent with the fish and wildlife enhancement requirements of §817.97 of this part. 






§ 817.71  Disposal of excess spoil:  General requirements.  



(a)  General.  You, the permittee or operator, must place excess spoil in designated disposal areas within the permit area in a controlled manner to—



(1)  Minimize the adverse effects of leachate and surface water runoff from the fill on surface water, groundwater, and the biological condition of perennial and intermittent streams within the permit area.



(2)  Prevent material damage to the hydrologic balance outside the permit area.



(3)  Ensure mass stability and prevent mass movement during and after construction.



(4)  Ensure that the final fill surface configuration is suitable for revegetation and is compatible with the natural surroundings and the approved postmining land use.



(5)  Minimize disturbances to and adverse impacts on fish, wildlife, and related environmental values to the extent possible, using the best technology currently available.



(6)  Ensure that the fill will not increase peak flows from precipitation events or thaws, when compared with premining peak flows.



(7)  Ensure that the fill will not preclude any existing or approved use of surface water or groundwater or, for surface waters downstream of the fill, any designated use under section 101(a) or 303(c) of the Clean Water Act.



(b)  Stability requirements.  (1)  You must design and construct the fill to attain a minimum long-term static safety factor of 1.5.  The foundation and abutments of the fill must be stable under all conditions of construction.



(2)  When the slope in the disposal area exceeds 2.8h:1v (36 percent), or any lesser slope designated by the regulatory authority based on local conditions, you must construct keyway cuts (excavations to stable bedrock) or rock-toe buttresses to ensure fill stability.



(c)  Compliance with permit.  You must construct the fill in accordance with the design and plans submitted under §784.35 of this chapter, as certified by a registered professional engineer experienced in the design of earth and rock fills, and as approved as part of the permit.



(d)  Handling of organic matter and topsoil.  You must remove all topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §817.22 of this part.  



(e)  Drainage control requirements.  (1)  You must divert runoff from areas above the fill and runoff from the surface of the fill into stabilized diversion channels designed to—



(i)  Meet the requirements of §817.43 of this part; and



(ii)  Safely pass the runoff from a 100-year, 6-hour precipitation event, as determined from the appropriate regional Natural Resources Conservation Service storm distribution.



(2)  You must grade the top surface of a completed fill such that the final slope after settlement will be toward properly designed drainage channels.  Uncontrolled surface drainage may not be directed over the outslope of the fill.



(f)  Underdrains.  (1)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, you must design and construct underdrains and temporary diversions as necessary to control erosion, prevent water infiltration into the fill, and ensure stability.  



(2)(i)  Underdrains must consist of durable rock or pipe, be designed and constructed using current, prudent engineering practices, and meet any design criteria established by the regulatory authority.



(ii)  Rock underdrains must be constructed of durable, nonacid-forming, nontoxic-forming rock (e.g., natural sand and gravel, sandstone, limestone, or other durable rock) that does not slake in water or degrade to soil material, and which is free of coal, clay or other nondurable material.



(iii)  Perforated pipe underdrains must be corrosion-resistant and have characteristics consistent with the long-term life of the fill.



(iv)  The underdrain system must be designed to carry the anticipated infiltration of water due to precipitation, snowmelt, and water from seeps and springs in the foundation of the disposal area away from the excess spoil fill. 



(v)  The underdrain system must be protected from material piping, clogging, and contamination by an adequate filter system designed and constructed using current, prudent engineering practices to ensure the long-term functioning of the underdrain system.  



(g)  Placement of excess spoil.  (1)  You must transport and place excess spoil in a controlled manner in horizontal lifts not exceeding 4 feet in thickness; concurrently compacted as necessary to ensure mass stability and to prevent mass movement during and after construction; and graded so that surface and subsurface drainage is compatible with the natural surroundings.



(2)  You may not use any excess spoil transport and placement technique that involves end-dumping, wing-dumping, cast-blasting, gravity placement, or casting spoil downslope.



(3)  (i)  You must encapsulate acid-forming, toxic-forming, and combustible materials with low-permeability, nonacid-forming, nontoxic-forming, and noncombustible material to—



(A)  Control the impact on surface water and groundwater in accordance with §817.38 of this part;



(B)  Prevent sustained combustion; and



(C)  Minimize adverse effects on plant growth and the approved postmining land use.



(ii)  If sufficient cover material is not available, you must treat or otherwise neutralize these materials to achieve the same results.



(iii)  You may not place acid-forming or toxic-forming materials within 100 feet horizontally of any perennial or intermittent stream.



(h)  Final configuration.  (1)  The final configuration of the fill must be suitable for the approved postmining land use, compatible with the surrounding terrain, and consistent with natural landforms to the extent practicable.



(2)  You may construct terraces on the outslope of the fill if required for stability, to control erosion, to conserve soil moisture, or to facilitate the approved postmining land use.  The grade of the outslope between terrace benches may not be steeper than 2h: 1v (50 percent).



(3)  You must configure the top surface of the fill to restore a ridge-and-valley topography when that landform is—



(i)  Generally consistent with the premining topography (the postmining configuration may exceed surrounding terrain elevations when necessary to achieve the desired topography and minimize placement of excess spoil in streams);



(ii)  Practicable; and



(iii)  Compatible with stability and postmining land use considerations.



(i)  Impoundments and depressions.  No permanent impoundments are allowed on the completed fill.  Small depressions may be constructed if they are needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these depressions are consistent with the hydrologic reclamation plan approved under §784.22 of this chapter and do not result in elevated levels of parameters of concern in discharges from the fill.



(j)  Topsoil redistribution.  The final graded surface of the fill must be covered with topsoil or substitute material in accordance with §817.22 of this part.



(k)  Surface area stabilization.  You must provide slope protection to minimize surface erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are not riprapped or otherwise protected, upon completion of construction.



(l)  Inspections.  A qualified registered professional engineer, or other qualified professional specialist under the direction of the professional engineer, must inspect the fill during construction.  The professional engineer or specialist must be experienced in the construction of earth and rock fills.



(1)  Complete inspections that include the entire fill must be made at least quarterly throughout construction, with additional complete inspections conducted during critical construction periods.  Critical construction periods include, at a minimum—



(i)  Foundation preparation, including the removal of all organic matter and topsoil; 



(ii)  Placement of underdrains and protective filter systems; 



(iii)  Installation of final surface drainage systems; and 



(iv)  Final grading and revegetation of the fill.



(2)  The engineer or specialist also must—



(i)  Conduct daily examinations during placement and compaction of fill materials.



(ii)  Maintain a log recording the daily examinations for each fill.  The log must include a description of the specific work locations, excess spoil placement methods, compaction adequacy, lift thickness, suitability of fill material, special handling of acid-forming and toxic-forming materials, deviations from the approved permit, and remedial measures taken.



(3)  The qualified registered professional engineer must provide a certified report to the regulatory authority promptly after each complete inspection conducted under paragraph (l)(1) of this section.  The report must—



(i)  Certify that the fill has been constructed and maintained as designed and in accordance with the approved plan and this chapter.



(ii)  Identify and discuss any evidence of instability, structural weakness, or other hazardous conditions.  If one of more of those conditions exists, you must submit an application for a permit revision that includes appropriate remedial design specifications.



(iii)  Include a review and summary of the logs maintained under paragraph (l)(2)(ii) of this section.



(4)(i)  The certified report on the drainage system and protective filters must include color photographs taken during and after construction, but before underdrains are covered with excess spoil.  If the underdrain system is constructed in phases, each phase must be certified separately.



(ii)  The photographs accompanying each certified report must be taken in adequate size and number with enough terrain or other physical features of the site shown to provide a relative scale to the photographs and to specifically and clearly identify the site.



(5)  You must retain a copy of each complete inspection report at or near the mine site.



(m)  Coal mine waste.  You may dispose of coal mine waste in excess spoil fills only if approved by the regulatory authority and only if—



(1)  You demonstrate, and the regulatory authority finds in writing, that there is no credible evidence that the disposal of coal mine waste in the excess spoil fill will cause or contribute to a violation of applicable federal, state, or tribal water quality standards or effluent limitations or result in material damage to the hydrologic balance outside the permit area.



(2)  The waste is placed in accordance with §§ 817.81 and 817.83 of this part.



(3)  The waste is nontoxic-forming, nonacid-forming, and non-combustible.



(4)  The waste is of the proper characteristics to be consistent with the design stability of the fill.



(n)  Underground disposal.  You may dispose of excess spoil in underground mine workings only in accordance with a plan approved by the regulatory authority and the Mine Safety and Health Administration under §784.26 of this chapter.






§ 817.74  Disposal of excess spoil:  Preexisting benches.

(a)  General.  The regulatory authority may approve the disposal of excess spoil through placement on a preexisting bench on a previously mined area or a bond forfeiture site if—

(1)  The proposed permit area includes the portion of the preexisting bench on which the spoil will be placed;

(2)  The proposed operation will comply with the applicable requirements of §817.102 of this part; and

(3)  The requirements of this section are met.

(b)  Handling of organic matter and topsoil.  You must remove all available topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §817.22 of this part. 



(c)(1)  The fill must be designed and constructed using current, prudent engineering practices.

(2)  The design must be certified by a registered professional engineer.

(3)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, the fill design must include diversions and underdrains as necessary to control erosion, prevent water infiltration into the fill, and ensure stability.

(d)  The spoil must be placed on the solid portion of the bench in a controlled manner and concurrently compacted as necessary to attain a long-term static safety factor of 1.3 for all portions of the fill.  Any spoil deposited on any fill portion of the bench must be treated as an excess spoil fill under §817.71 of this part.

(e)  You must grade the spoil placed on the preexisting bench—

(1)  Achieve a stable slope that does not exceed the angle of repose.

(2)  Eliminate the preexisting highwall to the maximum extent technically practical, using all reasonably available spoil as that term is defined in §701.5 of this chapter.

(3)  Minimize erosion and water pollution both on and off the site.

(f)  All disturbed areas, including diversion channels that are not riprapped or otherwise protected, must be revegetated upon completion of construction.

(g)  You may not construct permanent impoundments on preexisting benches on which excess spoil is placed under this section. 

(h)  The final configuration of the fill on the preexisting bench must—

(1)  Be compatible with natural drainage patterns and the surrounding area.

(2)  Support the approved postmining land use.

(i)  The regulatory authority may approve the disposal of excess spoil from an upper actively mined bench to a lower preexisting bench by means of gravity transport, provided that—

(1)  The gravity-transport courses are designated on a site-specific basis as part of the permit application.

(2)  You demonstrate, and the regulatory authority finds in writing, that the gravity-transport courses have been designed to ensure a minimum long-term static safety factor of 1.3, to prevent hazards to health and safety, and to ensure that damage will be minimized between the benches, outside the transport courses, and downslope of the lower bench should excess spoil accidentally move.

(3)(i)  All gravity-transported excess spoil, including that excess spoil immediately below the gravity-transport courses and any preexisting spoil that is disturbed, is rehandled and placed in horizontal lifts in a controlled manner, concurrently compacted as necessary to ensure mass stability and to prevent mass movement, and graded so that surface and subsurface drainage is compatible with the natural surroundings.

(ii)  Undisturbed preexisting spoil on the bench prior to the current mining operation need not be rehandled except where necessary to ensure stability of the fill.

(4)(i)  You construct a safety berm constructed on the solid portion of the lower bench prior to gravity transport of the excess spoil.

(ii)  The safety berm must be designed and constructed to prevent gravity-transported excess spoil from leaving the bench.

(iii)  Where there is insufficient material on the lower bench to construct a safety berm, only that amount of excess spoil necessary for the construction of the berm may be gravity-transported to the lower bench prior to construction of the berm.

(5)  Excess spoil is not allowed on the downslope below the upper bench except on designated gravity-transport courses properly prepared in accordance with paragraph (b) of this section.  Upon completion of the fill, no excess spoil may remain on the designated gravity-transport course between the two benches.  Each transport course must be reclaimed in accordance with the requirements of this part.




§ 817.81  Coal mine waste:  General requirements. 



(a)  If you, the permittee, intend to dispose of coal mine waste in an area other than the mine workings or excavations, you must place the waste in new or existing disposal areas within a permit area.  



(b)  You must haul or convey and place the coal mine waste in a controlled manner to—



(1)  Minimize the adverse effects of leachate and surface-water runoff on the quality and quantity of surface water and groundwater within the permit area.



(2)  Ensure mass stability and prevent mass movement during and after construction.



(3)  Ensure that the final disposal facility is suitable for reclamation and revegetation compatible with the natural surroundings and the approved postmining land use.



(4)  Not create a public hazard.



(5)  Prevent combustion. 



(6)  Ensure that there is no increase in peak flows from precipitation events or thaws.



(7)  Ensure that the coal mine waste will not preclude any existing or approved use of surface water or groundwater or, for surface waters downstream of the coal mine waste disposal facility, any designated use under section 101(a) or 303(c) of the Clean Water Act. 



(c)  Coal mine waste material from activities located outside a permit area may be disposed of within the permit area only if approved by the regulatory authority.  Approval must be based upon a showing that disposal will be in accordance with the standards of this section.  



(d)  Design and construction requirements.  (1)(i)  You must design and construct the coal mine waste disposal facilities using current, prudent engineering practices and any design and construction criteria established by the regulatory authority.



(ii)  A qualified registered professional engineer, experienced in the design and construction of similar earth and waste structures, must certify the design of the disposal facility.  The engineer must specifically certify that any existing and planned underground mine workings in the vicinity of the disposal facility will not adversely impact the stability of the structure.



(iii)  You must construct the disposal facility in accordance with the design and plans submitted under §784.25 of this chapter and approved in the permit, as certified by a qualified registered professional engineer experienced in the design and construction of similar earth and waste structures.



(2)  You must design and construct the disposal facility to attain a minimum long-term static safety factor of 1.5.  The foundation and abutments must be stable under all conditions of construction.  



(e)  Foundation and site preparation.  (1) You must perform sufficient foundation investigations, as well as any necessary laboratory testing of foundation material, to determine the design requirements for foundation stability.  The analyses of the foundation conditions must take into consideration the effect of underground mine workings, if any, upon the stability of the disposal facility.  



(2)  You must remove all topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §817.22 of this part. 



(f)  Emergency procedures.  (1)  If any examination or inspection discloses that a potential hazard exists, you must inform the regulatory authority promptly of the finding and of the emergency procedures formulated for public protection and remedial action.



(2)  If adequate procedures cannot be formulated or implemented, you must notify the regulatory authority immediately.  The regulatory authority then must notify the appropriate agencies that other emergency procedures are required to protect the public.  



(g)  Underground disposal.  You may dispose of coal mine waste in underground mine workings only in accordance with a plan approved by the regulatory authority and the Mine Safety and Health Administration under § 784.26 of this chapter.




§ 817.83  Coal mine waste:  Refuse piles.

(a)  General.  Refuse piles must meet the requirements of §817.81, the additional requirements of this section, and the requirements of §§77.214 and 77.215 of this title.

(b)  Drainage control.  (1)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, the design must include diversions and underdrains as necessary to control erosion, prevent water infiltration into the disposal facility, and ensure stability.

(2)  You may not divert uncontrolled surface drainage over the outslope of the refuse pile.  You must divert runoff from the areas above the refuse pile and runoff from the surface of the refuse pile into stabilized diversion channels designed to meet the requirements of §817.43 of this part to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in accordance with the appropriate regional Natural Resources Conservation Service storm distribution.  Runoff diverted from undisturbed areas need not be commingled with runoff from the surface of the refuse pile.

(3)  Underdrains must comply with the requirements of §817.71(f).

(c)  Surface area stabilization.  You must provide slope protection to minimize surface erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are not riprapped or otherwise protected, upon completion of construction.

(d)  Final configuration.  (1)  The final configuration of the refuse pile must be suitable for the approved postmining land use.  Terraces may be constructed on the outslope of the refuse pile if required for stability, erosion control, conservation of soil moisture, or facilitation of the approved postmining land use.  The grade of the outslope between terrace benches may not be steeper than 2h:1v (50 percent).

(2)  No permanent impoundments or depressions are allowed on the completed refuse pile.  

(3)  Following final grading of the refuse pile, you must cover the coal mine waste with a minimum of 4 feet of the best available, nontoxic and noncombustible material in a manner that does not impede drainage from the underdrains.  The regulatory authority may allow less than 4 feet of cover material based on physical and chemical analyses showing that the requirements of §§817.111 through 817.116 of this part will be met.

(e)  Inspections.  You must comply with the inspection and examination requirements of §817.71(l) of this part.  




§ 817.84  Coal mine waste:  Impounding structures.

(a)  New and existing impounding structures constructed of coal mine waste or intended to impound coal mine waste must meet the requirements of §817.81 of this chapter.

(b)  You may not use coal mine waste for construction of impounding structures unless you demonstrate to the satisfaction of the regulatory authority that the stability of such a structure conforms to the requirements of this part and that the use of coal mine waste will not have a detrimental effect on downstream water quality or the environment due to acid seepage through the impounding structure.  The stability of the structure and the potential impact of acid mine seepage through the impounding structure must be discussed in detail in the design plan submitted to the regulatory authority in accordance with §784.25 of this chapter.

(c)(1)  You must design, construct, and maintain each impounding structure constructed of coal mine waste or intended to impound coal mine waste in accordance with paragraphs (a) and (c) of §817.49 of this part.

(2)  You may not retain these structures permanently as part of the approved postmining land use.

(3)  Each impounding structure constructed of coal mine waste or intended to impound coal mine waste that meets the criteria of §77.216(a) of this title must have sufficient spillway capacity to safely pass, adequate storage capacity to safely contain, or a combination of storage capacity and spillway capacity to safely control, the probable maximum precipitation of a 6-hour precipitation event or greater event as specified by the regulatory authority.

(d)  You must design spillways and outlet works to provide adequate protection against erosion and corrosion.  Inlets must be protected against blockage.

(e)  Drainage control.  You must divert runoff from areas above the disposal facility or runoff from surface of the facility that may cause instability or erosion of the impounding structure into stabilized diversion channels designed to meet the requirements of §817.43 of this part and designed to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in accordance with the appropriate regional Natural Resources Conservation Service storm distribution.

(f)  For an impounding structure constructed of or impounding coal mine waste, at least 90 percent of the water stored during the design precipitation event must be removed within the 10-day period following the design precipitation event.


[bookmark: 30:3.0.1.11.47.0.1.36]§ 817.97  Protection of fish, wildlife, and related environmental values.



(a)  You, the permittee, must, to the extent possible using the best technology currently available, minimize disturbances and adverse impacts on fish, wildlife, and related environmental values and achieve enhancement of those resources where practicable, as described in detail in the fish and wildlife protection and enhancement plan approved in the permit under §784.16 of this chapter.



(b)  Endangered and threatened species.  (1)  You may not conduct any underground mining activity that is likely to jeopardize the continued existence of endangered or threatened species listed by the Secretary or that is likely to result in the destruction or adverse modification of designated critical habitats of such species in violation of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).



(2)  You must promptly report to the regulatory authority any state-listed or federally-listed endangered or threatened species within the permit area of which you become aware.



(3)  Upon notification, the regulatory authority will consult with the appropriate state and federal fish and wildlife agencies and, after consultation, identify whether, and under what conditions, you may proceed.



(4)  You must comply with any species-specific protective measures required by the regulatory authority after consultation with the U.S. Fish and Wildlife Service in accordance with the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), with respect to the continuation and approval of surface coal mining and reclamation operations under a regulatory program.



(c)  Bald and golden eagles.  (1)  You may not conduct any underground mining activity in a manner that would result in the unlawful taking of a bald or golden eagle, its nest, or any of its eggs.



(2)  You must promptly report to the regulatory authority any golden or bald eagle nest within the permit area of which you become aware.



(3)  Upon notification, the regulatory authority will consult with the U.S. Fish and Wildlife Service and, when appropriate, the state fish and wildlife agency and, after consultation, identify whether, and under what conditions, you may proceed.



(d)  Nothing in this chapter authorizes the taking of an endangered or threatened species or a bald or golden eagle, its nest, or any of its eggs in violation of the Endangered Species Act of 1973, 16 U.S.C. 1531 et seq., or the Bald and Golden Eagle Protection Act, 16 U.S.C. 668-668d.



(e)  You must, to the extent possible, using the best technology currently available—



(1)  Ensure that electric power lines and other transmission facilities used for, or incidental to, underground mining activities on the permit area are designed and constructed to minimize electrocution hazards to raptors, except where the regulatory authority determines that such requirements are unnecessary.



(2)  Locate, construct, operate, and maintain haul and access roads and sedimentation control structures in a manner that avoids or minimizes impacts on important fish and wildlife species or other species protected by state or federal law.



(3)  Design fences, overland conveyors, and other potential barriers to permit passage for large mammals, except where the regulatory authority determines that such requirements are unnecessary.



(4)  Fence, cover, or use other appropriate methods to exclude wildlife from ponds that contain hazardous concentrations of toxic-forming materials.



(5)  Reclaim and reforest lands that were forested at the time of application and other lands that would revert to forest under conditions of natural succession in a manner that enhances recovery of the native forest ecosystem as expeditiously as possible. 



(f)  Wetlands and habitats of unusually high value for fish and wildlife.  To the extent possible, you must avoid disturbances to, restore or replace, and, where practicable, enhance wetlands, riparian vegetation along rivers and streams and bordering ponds and lakes, and habitats of unusually high value for fish and wildlife.



(g)  Where fish and wildlife habitat is the postmining land use, you must select and arrange the plant species to be used for revegetation to maximize the benefits to fish and wildlife. Plant species should be native to the area and must be selected on the basis of the following criteria:



(1)  Their proven nutritional value for fish or wildlife.



(2)  Their value as cover for fish or wildlife.



(3)  Their ability to support and enhance fish and wildlife habitat after the release of performance bonds.  



(4)  Their ability to sustain natural succession by allowing the establishment and spread of plant species across ecological gradients.  You may not use invasive plant species that are known to inhibit natural succession.



(h)  Where cropland is the postmining land use, and where appropriate for wildlife-management and crop-management practices, you must intersperse crop fields with trees, hedges, or fence rows to break up large blocks of monoculture and to diversify habitat types for birds and other animals.



(i)  Where residential, public service, commercial, industrial, or intensive recreational uses are the postmining land use, you must, to the extent consistent with that use, establish—



(1)  Greenbelts utilizing non-invasive, preferably native plants that provide food or cover for wildlife.



(2)  A 300-foot buffer comprised of native species, including species with riparian characteristics, along each bank of all perennial and intermittent streams within the permit area.  If the land was forested at the time of application or if it would revert to forest under conditions of natural succession, the species planted must consist of native tree and understory species.



(j)  Where forestry, whether managed or unmanaged, is the postmining land use, you must plant native tree and understory species to the extent that doing so is not inconsistent with the type of forestry in the postmining land use.  In all cases, you must intersperse forest plantings with native trees and shrubs of high value to wildlife.



(k)  You must design and arrange plantings in a manner that optimizes benefits to wildlife to the extent practicable and consistent with the postmining land use.




§ 817.102  Backfilling and grading:  General requirements.



(a)  You, the permittee or operator, must backfill all mined areas and grade all disturbed areas in accordance with landforming principles and the plan approved in the permit under §784.12(d) of this chapter to—



(1)(i)  Restore the approximate original contour, including restoration of the approximate original drainage basin area, basin relief, drainage pattern, drainage density, hillslope configuration, and drainage channel forms.



(ii)  The elevation of the backfilled and graded area may not deviate from the premining elevation by more than ±20% of the difference between the premining surface elevation and the bottom elevation of the lowest coal seam mined, with allowances for minor shifts in the location of premining features and landforms, as provided in §780.12(d)(3) of this chapter.

(iii)  You must demonstrate restoration of the approximate original contour by cross-section analysis using the digital terrain models required under paragraph (h) of this section.



(iv)  The requirement to restore the approximate original contour does not apply to—



(A) [Formerly paragraph (k)(1)] Sites for which the regulatory authority has approved a variance under § 785.16 of this chapter.



(B) [Formerly paragraph (k)(2)] Incomplete elimination of highwalls as part of remining operations that meet the criteria in § 817.106(b) of this part.



(C)  Excess spoil fills and refuse piles, as provided in the definition of approximate original contour in § 701.5 of this chapter.



(D) [Formerly paragraph (l)] Regrading of settled and revegetated fills at the conclusion of underground mining activities, provided the following conditions are met:



(1)  The settled and revegetated fills are composed of spoil or non-acid-forming or non-toxic-forming underground development waste.



(2)  The spoil or underground development waste is not located so as to be detrimental to the environment, to the health and safety of the public, or to the approved postmining land use.



(3)  You demonstrate, through standard geotechnical analysis, that the spoil or underground development waste has a 1.3 static safety factor for material placed on a solid bench and a 1.5 static safety factor for material not placed on a solid bench.



(4)  The surface of the spoil or underground development waste is revegetated in accordance with §§817.111 and 817.116 of this part.



(5)  Surface runoff is controlled in accordance with §817.43 of this part.



(6)  The regulatory authority determines that disturbance of the existing spoil or underground development waste would increase environmental harm or adversely affect the health or safety of the public.



(2) [Includes former paragraph (g)] Minimize the creation of uniform slopes and terraces.  The regulatory authority may approve cut-and-fill terraces only if—



(i)  They are compatible with the approved postmining land use and are needed to conserve soil moisture, ensure stability, or control erosion on final graded slopes; or



(ii)  Specialized grading, foundation conditions, or roads are required for the approved postmining land use, in which case the final grading may include a terrace of adequate width to ensure the safety, stability, and erosion control necessary to implement the postmining land use.

(3)  When consistent with the premining topography, the approved postmining land use, and safety and stability requirements, use landforming techniques to—



(i)  Create topographic diversity by including elements such as swales, ridgelines, and valleys with varied hillslope configurations, even on sites to which the approximate original contour restoration requirements do not apply.



(ii)  Reestablish a ridge-and-valley topography with curvilinear slopes in which slopes at the head of the valley and side slopes have a convex profile at the top transitioning to a concave profile at the bottom, with ridgelines that are generally convex in profile.



(4)  Eliminate all highwalls, spoil piles, and depressions, except that—



(i) [Formerly paragraph (h)] Small depressions may be constructed if they are needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these depressions are consistent with the hydrologic reclamation plan approved under §784.22 of this chapter and do not result in elevated levels of parameters of concern in discharges from the backfilled and graded area.



(ii) [Formerly paragraph (i)] The regulatory authority may approve the retention of permanent impoundments if they meet the requirements of §§ 817.49 and 817.56 of this part and if they are suitable for the approved postmining land use.



(iii)  Highwalls may be retained on previously mined areas to the extent provided in § 817.106(b) of this part.



(iv)  Modified highwall remnants may be retained to the extent necessary to replace similar natural landforms removed by the mining operation.  The regulatory program must establish the conditions under which these highwall remnants may be retained and the modifications that must be made to restore the form and function of similar premining landforms.



(5)  Achieve a postmining slope that does not exceed either the angle of repose or such lesser slope as is necessary to achieve a minimum long-term static safety factor of 1.3 and to prevent slides.



(6)  Minimize erosion and water pollution, including discharges of pollutants for which no numerical effluent limitations guidelines or standards have been established, both on and off the site.



(7)  Support the approved postmining land use.



(b)  You must return all spoil to the mined-out area.  This requirement does not apply to—



(1)  Excess spoil disposed of in accordance with §§ 817.71 through 817.74 of this part.



(2) [Formerly paragraph (d)] Spoil placed outside the mined-out area in non-steep slope areas to restore the approximate original contour by blending the spoil into the surrounding terrain if the following requirements are met:



(i)  All vegetation and other organic materials are removed from the area outside the mined-out area before placement of the spoil.  These materials may not be burned or buried; they must be stored, redistributed, or used in the manner specified in § 817.22 of this part.



(ii)  Topsoil on the area outside the mined-out area is removed, segregated, stored, and redistributed in accordance with § 817.22 of this part.



(c)  You must compact spoil and waste materials when necessary to ensure stability or to prevent leaching of toxic materials, but, to the extent possible, avoid compacting materials placed in what will be the root zone of the species planted in accordance with the revegetation plan approved under §784.12(g) of this chapter.



(d) [Existing paragraph (d) moved to paragraph (a)(3)] (1)  You must cover all exposed coal seams and encapsulate all acid-forming materials, toxic-forming materials, and combustible materials exposed, used, or produced during mining with nontoxic and noncombustible material.  If covering or encapsulation is not feasible, you must treat or otherwise neutralize those materials.



(2)  You must demonstrate that the method selected under paragraph (d)(1) will be adequate to—



(i)  Control impacts on surface water, groundwater, and the biological condition of perennial and intermittent streams in accordance with § 817.38 of this part.



(ii)  Prevent sustained combustion.



(iii)  Minimize adverse effects on plant growth and the approved postmining land use.



(f)  You must dispose of any coal mine waste placed in the mined-out area in accordance with §§ 817.81 and 817.83 of this part, except that a long-term static safety factor of 1.3 will apply instead of the 1.5 factor specified in § 817.81(d)(2) of this part.



(g)  You must prepare final-graded surfaces in a manner that minimizes erosion and provides a surface for replacement of soil materials that will minimize slippage.



(h)(1)(i)  You must submit a terrain analysis of the permit and adjacent areas to the regulatory authority at the following times:



(A)  Within 30 days of completing final grading of each 25% increment of the total area to be disturbed under the approved reclamation plan.



(B)  Annually on a schedule specified by the regulatory authority.



(C)  As part of any application for Phase 1 bond release under §800.42(b) of this chapter.



(ii)  The analysis must document that the configuration of backfilled and graded areas, excess spoil fills, and refuse piles is in compliance with the configuration approved in the permit under §784.12(d) of this chapter, subject to the tolerances specified in paragraph (a)(1)(ii) of this section.



(iii)  The analysis must be accompanied by—



(A)  Supporting geo-referenced digital terrain models of sufficient resolution to adequately represent terrain features.



(B)  An affidavit attesting to the accuracy of both the analysis and the models.  Both your agent and a licensed professional engineer must sign the affidavit.



(2)  The regulatory authority may waive or modify the terrain analysis requirements of paragraph (h)(1) of this section if the total cumulative area of all contiguous permits and permit revisions issued to a single permittee is smaller than 40 acres or if the area from which coal has been removed includes only lands eligible for remining.



(3) The requirements of paragraph (h)(1) and (h)(2) apply only to areas where surface configuration changes have occurred within the previous 12 months.






§817.111  Revegetation: General requirements.

(a)  You, the permittee, must establish a diverse, effective, permanent vegetative cover on regraded areas and on all other disturbed areas except—

(1)  Water areas approved as part of or in support of the postmining land use.

(2)  The surfaces of roads approved as part of or in support of the postmining land use.

(3)  Rock piles and other rock or non-vegetative features created to restore or enhance wildlife habitat in accordance with the fish and wildlife protection and enhancement plan approved under §784.16 of this chapter.

(4)  Any other area that contains an impervious surface, such as a building or a parking lot, approved as part of or in support of the postmining land use.  This provision applies only to structures and facilities constructed before expiration of the revegetation responsibility period.

(b)  The vegetative cover must—

(1)  Comply with the revegetation plan approved in the permit under §784.12(g) of this chapter. 

(2)  Be consistent with the postmining land use and the plant communities described in §783.19 of this chapter.

(3)  Be at least equal in extent of cover to the natural vegetation of the area.

(c)  Volunteer species that are desirable components of the plant communities described in the permit application under §783.19 of this chapter and that are not inconsistent with the postmining land use may be considered in determining whether the requirements of §§ 817.111 and 817.116 have been met.

[Remainder of §817.111 moved to §784.12(g); paragraphs (d) and (e) below are drawn from existing 817.113 and 817.114.]

(d)  You must stabilize all areas upon which you have distributed topsoil, topsoil supplements, or topsoil substitutes.  You may use one or a combination of the following methods, unless the regulatory authority determines that neither method is necessary to stabilize the surface and control erosion—

(1)  Establishing a temporary vegetative cover consisting of noncompetitive and non-invasive species, either native or domesticated or a combination thereof.

(2)  Applying a suitable mulch free of weed and noxious plant seeds..  Native hay mulch must be used to the extent that it is available.

(e)  You must plant all disturbed areas with the species needed to establish a permanent vegetative cover during the first normal period for favorable planting conditions after distribution of the topsoil or other plant-growth medium.  The normal period for favorable planting conditions is the generally accepted local planting time for the type of plant materials approved in the revegetation plan.
§ 817.115  Revegetation responsibility period.  [Formerly §817.116(c)]

(a)(1)  The period of extended responsibility for successful revegetation will begin after the last year of augmented seeding, fertilizing, irrigation, or other work, excluding husbandry practices that are approved by the regulatory authority in accordance with paragraph (b) of this section.

(2)  In areas of more than 26.0 inches of annual average precipitation, the period of responsibility will continue for a period of not less than—

(i)  Five full years, except as provided in paragraph (a)(2)(ii) of this section.

(A)  The vegetation parameters for grazing land, pasture land, or cropland must equal or exceed the approved success standard during the growing season of any 2 years of the responsibility period, except the first year.

(B)  On all other areas, the parameters must equal or exceed the applicable success standard during the growing season of the last year of the responsibility period.

(ii)  Two full years for lands eligible for remining included in a permit approved under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover standard during the growing season of the last year of the responsibility period.

(3)  In areas of 26.0 inches or less average annual precipitation, the period of responsibility will continue for a period of not less than:

(i)  Ten full years, except as provided in paragraph (a)(3)(ii) of this section.

(A)  The vegetation parameters for grazing land, pasture land, or cropland must equal or exceed the approved success standard during the growing season of any two years after year six of the responsibility period.

(B)  On all other areas, the parameters must equal or exceed the applicable success standard during the growing season of the last year of the responsibility period.

(ii)  Five full years for lands eligible for remining included in a permit approved under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover standard during the growing seasons of the last two consecutive years of the responsibility period.

(b)  The regulatory authority may approve selective husbandry practices, excluding augmented seeding, fertilization, or irrigation, provided it obtains prior approval from OSM in accordance with § 732.17 of this chapter that the practices are normal husbandry practices, without extending the period of responsibility for revegetation success and bond liability, if those practices can be expected to continue as part of the postmining land use or if discontinuance of the practices after the liability period expires will not reduce the probability of permanent revegetation success.  Approved practices must be normal husbandry practices within the region for unmined lands having land uses similar to the approved postmining land use of the disturbed area, including such practices as disease, pest, and vermin control; and any pruning, reseeding, and transplanting specifically necessitated by such actions.




§ 817.116  Revegetation: Standards for success.

(a)  The regulatory authority must select standards for revegetation success and statistically valid sampling techniques for measuring revegetation success.  The standards and techniques must be made available to the public in written form.

(b)  The standards for success applied to a specific permit must reflect the revegetation plan requirements of §784.12(g) of this chapter and must be based upon the following data—

(1)  The plant community and vegetation information required under §783.19 of this chapter.

(2)  The soil type and productivity information required under §783.21 of this chapter.

(3)  The land use information and productivity data required under §783.22 of this chapter.

(4)  The postmining land use approved under §784.24 of this chapter, but only to the extent that the approved postmining land use is actually implemented before expiration of the revegetation responsibility period.  Otherwise, the site must be revegetated in a manner that will restore the plant community native to the area and the revegetation success standards must reflect this requirement.

(c)  Except for the areas identified in §817.111(a) of this part, standards for success must include—

(1)  Species diversity.

(2)  Areal distribution.

(3)  Ground cover, except for land used for cropland.

(4)  Production, for land used for cropland, pasture, or grazing land.

(5)  Stocking, for areas revegetated with woody plants.

(d)  The ground cover, production, or stocking of the revegetated area will be considered equal to the approved success standard for those parameters when the measured values are not less than 90 percent of the success standard, using a 90-percent statistical confidence interval (i.e., a one-sided test with a 0.10 alpha error).

(e)(1)  For all areas to be revegetated with woody plants, the regulatory authority must specify minimum stocking and planting arrangements on the basis of local and regional conditions and after consultation with and approval by the state agencies responsible for the administration of forestry and wildlife programs.  Consultation and approval may occur on either a program-wide basis or a permit-specific basis.

(2)  At a minimum, the areas that must be revegetated with woody plants include those portions of the permit area with forest cover during part or all of the 5 years preceding the date of application, except for the areas identified in §817.111(a) of this part.

(f)(1)  Only those species of trees and shrubs approved in the revegetation plan under §784.12(g) of this chapter or volunteer trees and shrubs of species that meet the requirements of §817.111(c) of this part may be counted in determining whether stocking standards have been met.  

(2)(i)  At the time of final bond release under §800.42(d) of this chapter, at least 80 percent of the trees and shrubs used to determine success must have been in place for 60 percent of the applicable minimum period of responsibility under §817.115 of this part.

(ii)  Trees and shrubs counted in determining revegetation success must be healthy and have been in place for not less than two growing seasons.  Any replanting must be done by means of transplants to allow for proper accounting of stocking.

(iii)(A)  For purposes of paragraph (f)(2)(ii) of this section, volunteer trees and shrubs of species that meet the requirements of §817.111(c) of this part may be deemed equivalent to planted specimens two years of age or older.

(B)  Suckers on shrubby vegetation can be counted as volunteer plants when it is evident that the shrub community is vigorous and expanding.

(iv)  The requirements of paragraph (f)(2)(i) of this section will be deemed met when records of woody vegetation planted show that—

(A)  No woody plants were planted during the last two growing seasons of the responsibility period; and

(B)  If any replanting of woody plants took place earlier during the responsibility period, the total number planted during the last 60 percent of that period is less than 20 percent of the total number of woody plants required to meet the stocking standard.

(3)  Vegetative ground cover on areas planted with trees or shrubs must be of a nature that allows for natural invasion and succession of native plants. 

(g)  Special provision for areas to be developed within 2 years.  Portions of the permit area to be developed for industrial, commercial, or residential use less than 2 years after regrading is completed need not meet production or stocking standards.  For those areas, the vegetative ground cover must not be less than that required to control erosion.

(h)  Special provision for previously mined areas.  Previously mined areas need only meet a vegetative ground cover standard.  At a minimum, the cover on the revegetated previously mined area must not be less than the ground cover existing before redisturbance and must be adequate to control erosion.

(i)  Special provision for prime farmland.  For prime farmland, the revegetation success standard provisions of §823.15 of this chapter apply in lieu of the requirements of paragraphs (b) through (h) of this section.






[bookmark: 30:3.0.1.11.47.0.1.51]§ 817.133  Postmining land use.



Except as provided in §784.24(c) of this chapter, you, the permittee, must restore all disturbed areas in a timely manner to conditions that are capable of supporting—



(a)  The uses they were capable of supporting before any mining, as described under §783.22 of this chapter; or



(b)  Higher or better uses, as approved under 783.24(b) of this chapter.



[Existing paragraph (b) moved to §§783.22 and 784.24] 



[Existing paragraph (c) moved to §784.24(b)]

[Existing paragraph (d) moved to §785.16]






§ 817.180  Utility installations.

All underground mining activities shall be conducted in a manner which minimizes damage, destruction, or disruption of services provided by oil, gas, and water wells; oil, gas, and coal-slurry pipelines, railroads; electric and telephone lines; and water and sewage lines which pass over, under, or through the permit area, unless otherwise approved by the owner of those facilities and the regulatory authority.	Comment by Dennis Rice: Should this be revised to include the shadow area, as it did when it was originally adopted.  (At that time the permit area included the shadow area.)  Or should it just be left to be determined in accordance with state law?




§ 817.200  Interpretative rules related to general performance standards.

The following interpretations of rules promulgated in part 817 of this chapter have been adopted by the Office of Surface Mining Reclamation and Enforcement.

(a)-(b)  [Reserved]

(c)  Interpretation of § 816.22(e)—Topsoil Removal.  (1)  Results of physical and chemical analyses of overburden and topsoil to demonstrate that the resulting soil medium is equal to or more suitable for sustaining revegetation than the available topsoil, provided that trials, and tests are certified by an approved laboratory in accordance with 30 CFR 816.22(e)(1)(ii), may be obtained from any one or a combination of the following sources:	Comment by Dennis Rice: Will be deleted as obsolete.

(i)  U.S. Department of Agriculture Soil Conservation Service published data based on established soil series;

(ii)  U.S. Department of Agriculture Soil Conservation Service Technical Guides;

(iii)  State agricultural agency, university, Tennessee Valley Authority, Bureau of Land Management or U.S. Department of Agriculture Forest Service published data based on soil series properties and behavior, or

(iv)  Results of physical and chemical analyses, field site trials, or greenhouse tests of the topsoil and overburden materials (soil series) from the permit area.

(2)  If the operator demonstrates through soil survey or other data that the topsoil and unconsolidated material are insufficient and substitute materials will be used, only the substitute materials must be analyzed in accordance with 30 CFR 816.22(e)(1)(i).

(d)  Interpretation of §817.133: Postmining land use.  (1)  The requirements of 30 CFR 784.15(a)(2), for approval of an alternative postmining land use, may be met by requesting approval through the permit revision procedures of 30 CFR 774.13 rather than requesting such approval through the permit application. The original permit application, however, must demonstrate that the land will be returned to its premining land use capability as required by 30 CFR 817.133(a).	Comment by Dennis Rice: Will be incorporated into 780.24 or 817.133.

An application for a permit revision of this type, (i) must be submitted in accordance with the filing deadlines of 30 CFR 774.13, (ii) shall constitute a significant alteration from the mining operations contemplated by the original permit, and (iii) shall be subject to the requirements of 30 CFR part 773 and 775.

(2)  [Reserved]
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Stream Protection Rule

Proposed Rule Text



§ 700.11  Applicability.



(a)  ***



(b)  ***



(c)  ***



(d)  Termination of jurisdiction.  (1)  A regulatory authority may terminate its jurisdiction under the regulatory program over the site of a completed surface coal mining and reclamation operation, or portion thereof, when—



(i)  Initial regulatory program sites.  The regulatory authority determines in writing that under the initial program, all requirements imposed under subchapter B of this chapter have been successfully completed.



(ii)  Permanent regulatory program sites.  The regulatory authority determines in writing that under the permanent program, all requirements imposed under the applicable regulatory program have been successfully completed or, where a performance bond or financial assurance was required, the regulatory authority has made a final decision in accordance with the regulatory program counterpart to part 800 of this chapter to release the performance bond or financial assurance fully.  When a financial assurance has been posted under § 800.18 of this chapter and that assurance remains in effect after release of all other bonds, the regulatory authority may terminate jurisdiction over all aspects of the site except for those covered by the financial assurance.



(2)  Following a termination under paragraph (d)(1) of this section, the regulatory authority must reassert jurisdiction under the regulatory program over a site if it is demonstrated that the bond release or written determination referred to in paragraph (d)(1) of this section was based upon fraud, collusion, or the intentional or unintentional misrepresentation of a material fact, which includes the discovery of a discharge of mining-related parameters of concern, as that term is defined in § 701.5 of this chapter, from the site after termination of jurisdiction. 



(3)  The provisions of paragraph (d)(1) of this section do not apply to the domestic water supply replacement requirements of § 817.40 of this chapter or the structural damage repair or compensation requirements of § 817.121(c)(2) of this chapter.


§ 701.5  Definitions.  



Adjacent area means the area outside the permit area that could experience adverse impacts from the proposed operation, including potential impacts from underground workings.  The scope of the area covered by this term will vary with the context in which it appears in this chapter; i.e., the scope will be determined by the nature of the resource or resources to which each rule refers. 



Approximate original contour means that surface configuration achieved by backfilling and grading of the mined area so that the reclaimed area closely resembles the general surface configuration of the land prior to any mining activities and blends into and complements the drainage pattern of the surrounding terrain, as documented by landform measurements and analyses conducted before, during, and after mining and reclamation.  All highwalls and spoil piles must be eliminated.  This definition does not prohibit the approval of terracing under § 816.102 or §817.102 of this chapter, retention of access roads in accordance with § 816.150 or §817.150 of this chapter, or permanent water impoundments that comply with §§ 816.49, 816.56, and 780.24(b) or §§ 817.49, 817.56, and 817.133 of this chapter.  For purposes of this definition, the term “mined area” does not include excess spoil fills and coal refuse piles.



Backfill means both the earthen materials placed in the void resulting from a surface excavation to extract coal and the process of placing those materials in the void.



Biological condition means the status of aquatic biological resources within a stream or segment of a stream, identified through the application of a multimetric biological assessment protocol in accordance with § 780.19(e) of this chapter.



Cumulative impact area means the area, including the permit area, within which impacts resulting from the proposed operation may interact with the impacts of all previous and anticipated surface and underground mining on surface-water and groundwater systems, including the impacts that existing and anticipated mining will have during mining and reclamation and after final bond release.  At a minimum, anticipated mining must include—



(a)  The proposed operation; 



(b)  All existing surface and underground coal mining operations; 



(c)  Any surface or underground coal mining operation for which a permit application has been submitted to the regulatory authority; 



(d)  Any surface or underground coal mining operation for which a request for an authorization, certification, or permit has been submitted under the Clean Water Act; and 



(e)  All existing and proposed coal mining operations that are required to meet diligent development requirements for leased Federal coal and for which  a resource recovery and protection plan has been either approved or submitted to and reviewed by the authorized officer of the Bureau of Land Management under 43 CFR 3482.1(b). 



Digital terrain model means [To be completed by AOC team].



Durable rock means [To be completed by AOC team].



Ecological function, with respect to streams and wetlands, means the—



(a)  Role that the stream or wetland plays in the hydrologic regime;



(b)  Role that the stream or wetland plays in the transformation and movement of nutrients, sediments, and parameters of concern;



(c)  Contribution of the stream or wetland to food webs, including macroinvertebrates; and



(d)  The habitat that the stream or wetland provides for fish and wildlife.



Ephemeral stream means a stream or segment of a stream with the following characteristics:



(a)  A defined channel and an identifiable streambed are present.  The channel contains an ordinary high-water mark and the channel bottom is always above the local water table.



(b)  Water flows in the channel only in direct response to discrete precipitation events or in response to the melting of snow and ice.  Groundwater is not a source of streamflow.  



Fill means a permanent, non-impounding structure constructed under §§ 816.71 through 816.83 or §§ 817.71 through 817.83 of this chapter for the purpose of disposing of excess spoil or coal mine waste generated by surface coal mining operations.  It may or may not involve burying waters of the United States and thus is not synonymous with the term fill material as used in connection with section 404 of the Clean Water Act and as defined in 33 CFR 323.2(e) and 40 CFR 232.2.  



Groundwater means subsurface water that fills available openings in rock or soil materials to the extent that they are considered water-saturated.



Intermittent stream means a stream or segment of a stream with the following characteristics:



(a)  A defined channel and an identifiable streambed are present.  The channel contains an ordinary high-water mark and the channel bottom is below the local water table for at least part of the year.



(b)  Water flows in the channel for only part of the year, with those flows originating from both surface runoff and groundwater discharge.



(c)  The biological, hydrological, and physical characteristics commonly associated with the seasonal conveyance of water are present, while the biological, hydrological, and physical characteristics commonly associated with the continuous conveyance of water typically are absent. 



(d)  The biological community includes species that are aquatic during a part of their life cycle, are capable of diapause or other dormancy periods, or move to perennial water sources in dry conditions.  More than 25 percent of the organisms present, as determined in accordance with § 780.19(e) of this chapter, are representative of taxa with the morphological, physiological, or behavioral adaptations for living in flowing water in the region.  



Landform and landforms refer to the natural physical features that comprise the terrain of the land.  They are described in terms of elevation, slope, orientation, exposed rock, soil type, water features, surface drainage pattern, drainageway characteristics, and other physical attributes of the land surface.



Landforming is a design and grading technique that attempts to replicate the appearance and function of the natural terrain by constructing slopes, drainageways, and other landforms that blend in with the natural surroundings in an environmentally compatible fashion while meeting any relevant stability requirements.  When the goal is to reestablish a perennial or intermittent stream, this technique also involves the selective placement of low-permeability materials in the backfill or fill to create the aquitards necessary to support streamflow.



Material damage to the hydrologic balance outside the permit area means any quantifiable adverse impact from surface coal mining and reclamation operations or from underground mining activities on the quality or quantity of surface water or groundwater, or on the biological condition of a stream, that would preclude any designated use under sections 101(a) and 303(c) of the Clean Water Act or any existing or reasonably foreseeable use of surface water or groundwater outside the permit area.



Mountaintop removal mining means surface mining activities in which the mining operation extracts an entire coal seam or seams running through the upper fraction of a mountain, ridge, or hill, except as provided in § 824.11(b)(2) of this chapter, by removing substantially all the overburden above the coal seam and creating a level plateau or a gently rolling contour, with no highwalls remaining, that is capable of supporting one or more of the postmining land uses identified in §785.14 of this chapter.   [Moved from §785.14(b)]



Parameters of concern means those chemical, physical, and biological characteristics of surface water or groundwater that could be altered by surface or underground mining activities in a manner that would adversely impact surface-water or groundwater quality or the biological condition of a stream.



Perennial stream means a stream or segment of a stream with the following characteristics:



(a)  A defined channel and an identifiable streambed are present.  The channel includes an ordinary high-water mark.



(b)  In a typical year, water flows continuously in the channel during the entire calendar year as a result of both surface runoff and groundwater discharge.  The term does not include any stream or reach of a stream that meets the definition of an intermittent stream or an ephemeral stream, but it does include stream segments in which continuous flow ceases because of a protracted period of deficient precipitation or meltwater relative to historical norms as determined under §780.19(c) of this chapter.



(c)  The biological, hydrological, and physical characteristics commonly associated with the continuous conveyance of water are present.



(d)  The stream supports aquatic organisms year-round.  More than 25 percent of the organisms present, as determined in accordance with § 780.19(e) of this chapter, are representative of taxa with the morphological, physiological, or behavioral adaptations for living in flowing water in the region.  



Reclamation means those actions taken to restore mined land and associated disturbed areas to a condition in which the land is capable of supporting the postmining land use  and all other requirements of the regulatory program have been met.  This term also includes those actions taken to remediate or treat discharges from the mined area and other discharges that are hydrologically connected to the mined area.



Reclamation plan means the plan for reclamation of surface coal mining operations under parts 780, 784, and 785 of this chapter.






§ 773.5  How must the regulatory authority coordinate the permitting process with requirements under other laws?



(a)  To avoid duplication, each regulatory authority must provide for the coordination of review of permit applications and issuance of permits for surface coal mining operations with applicable requirements of the following laws and their implementing regulations:



(1)  The Clean Water Act (33 U.S.C. 1251 et seq.).



(2)  The Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.).



(3)  The Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.).



(4)  The Migratory Bird Treaty Act of 1918 (16 U.S.C. 703 et seq.).



(5)  The Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d).



(b)  In addition to the requirements of paragraph (a) of this section, each federal regulatory program must provide for coordination of the review of permit applications and issuance of permits for surface coal mining operations with applicable requirements of the following laws and their implementing regulations:



(1)  The National Historic Preservation Act of 1966 (16 U.S.C. 470 et seq.). 



(2)  The Archeological and Historic Preservation Act of 1974 (16 U.S.C. 469 et seq.).



(3)  The Archaeological Resources Protection Act of 1979 (16 U.S.C. 470aa et seq.), where Federal and Indian lands covered by that Act are involved.



(4)  The National Environmental Policy Act of 1970 (42 U.S.C. 4371 et seq.).



(c)  The regulatory authority must consult with the agencies responsible for issuing permits, authorizations, and certifications under paragraph (a)(1) of this section.  Consultation will include best efforts to coordinate permit application review and issuance of permits as well as to minimize differences in baseline data collection, analysis, and monitoring requirements to the extent practicable and consistent with each agency’s mission, statutory requirements, and implementing regulations.






[bookmark: 30:3.0.1.7.33.0.1.6]§ 773.7  Review of permit applications.



(a)  General.  The regulatory authority must review an application for a permit, revision, or renewal; consider written comments and objections submitted and records of any informal conference or hearing held on the application; and issue a written decision either granting, requiring modification of, or denying the application.



(b)  When will the regulatory authority make a decision on a permit application?  (1)  If an informal conference is held under § 773.6(c) of this part, the regulatory authority will issue a decision on the application within 60 days of the close of the conference.



(2)  If no informal conference is held under § 773.6(c) of this part, the regulatory authority must issue a decision on the application within a reasonable time established in the regulatory program.  In determining what constitutes a reasonable time or times, the regulatory authority must consider the following factors:



(i)  The time needed for proper site investigations.



(ii)  The complexity of the permit application.



(iii)  Whether there are any written objections on file.



(iv)  Whether the application previously has been approved or disapproved, in whole or in part.



(v)  The time required for coordination of permitting activities with other agencies under § 773.5 of this part.



(c)  Who has the burden of proof?  The applicant for a permit, revision of a permit, or the transfer, sale, or assignment of permit rights has the burden of establishing that the application is in compliance with all requirements of the regulatory program.




§ 773.15  What findings must the regulatory authority make before approving a permit application?



The regulatory authority may not approve an application for a permit or a significant revision of a permit unless the application affirmatively demonstrates and the regulatory authority finds, in writing, on the basis of information set forth in the application or from information otherwise available that is documented in the approval, that—



(a)  The application is accurate and complete and the applicant has complied with all applicable requirements of the Act and the regulatory program.



(b)  The applicant has demonstrated that reclamation as required by the Act and the regulatory program can be accomplished under the reclamation plan contained in the permit application.



(c)  The proposed permit area is—



(1)  Not within an area under study or administrative proceedings under a petition, filed pursuant to parts 764 and 769 of this chapter, to have an area designated as unsuitable for surface coal mining operations, unless the applicant demonstrates that, before January 4, 1977, he has made substantial legal and financial commitments in relation to the operation covered by the permit application; or



(2)  Not within an area designated as unsuitable for surface coal mining operations under parts 762 and 764 or 769 of this chapter or within an area subject to the prohibitions of § 761.11 of this chapter.



(d)  For mining operations where the private mineral estate to be mined has been severed from the private surface estate, the applicant has submitted to the regulatory authority the documentation required under § 778.15(b) of this chapter.



(e)  The regulatory authority has made an assessment of the probable cumulative impacts of all anticipated coal mining on the hydrologic balance in the cumulative impact area and has determined that the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area.



(f)  The applicant has demonstrated that any existing structure will comply with § 701.11(d) of this chapter, and the applicable performance standards of subchapter B or K of this chapter.



(g)  The applicant has paid all reclamation fees from previous and existing operations as required by subchapter R of this chapter.



(h)  The applicant has satisfied the applicable requirements of part 785 of this chapter.



(i)  The applicant has, if applicable, satisfied the requirements for approval of a long-term, intensive agricultural postmining land use.



(j)  The operation is not likely to either jeopardize the continued existence of endangered or threatened species or result in destruction or adverse modification of their critical habitats, as determined under the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.).



(k)  The regulatory authority has taken into account the effect of the proposed permitting action on properties listed on and eligible for listing on the National Register of Historic Places.  This finding may be supported in part by inclusion of appropriate permit conditions or changes in the operation plan protecting historic resources, or a documented decision that the regulatory authority has determined that no additional protection measures are necessary.



(l)  For a proposed remining operation where the applicant intends to reclaim in accordance with the requirements of § 816.106 or § 817.106 of this chapter, the site of the operation is a previously mined area, as that term is defined in § 701.5 of this chapter.



(m)  The applicant is eligible to receive a permit, based on the reviews under §§ 773.7 through 773.14 of this part.



(n)  The applicant has demonstrated that—



(1)  The operation has been designed to prevent the creation of postmining discharges that would require long-term treatment.



(2)  There is no credible evidence that would support a presumption that the design of the proposed operation will not work as intended to prevent postmining discharges that require long-term treatment. 






§ 773.17  What conditions must the regulatory authority place on each permit issued?



The regulatory authority must include the following conditions in each permit issued:



(a)  You, the permittee, may conduct surface coal mining and reclamation operations only on those lands that are specifically designated as the permit area on the maps submitted with the application and authorized for the term of the permit and that are subject to the performance bond or other equivalent guarantee in effect pursuant to subchapter J of this chapter.



(b)  You must conduct all surface coal mining and reclamation operations only as described in the approved application, except to the extent that the regulatory authority otherwise directs in the permit.



(c)  You must comply with the terms and conditions of the permit, all applicable requirements of the Act, and the requirements of the regulatory program.



(d)  Without advance notice, delay, or a search warrant, upon presentation of appropriate credentials, you must allow authorized representatives of the Secretary and the regulatory authority to—



(1)  Have the right of entry provided for in §§ 842.13 and 840.12 of this chapter; and



(2)  Be accompanied by private persons for the purpose of conducting an inspection in accordance with parts 840 and 842 of this chapter, when the inspection is in response to an alleged violation reported to the regulatory authority by the private person.



(e)  You must take all possible steps to minimize any adverse impact to the environment or public health and safety resulting from noncompliance with any term or condition or the permit, including, but not limited to—



(1)  Any accelerated or additional monitoring necessary to determine the nature and extent of noncompliance and the results of the noncompliance;



(2)  Immediate implementation of measures necessary to comply; and



(3)  Warning, as soon as possible after learning of such noncompliance, any person whose health and safety is in imminent danger due to the noncompliance.



(f)  As applicable, you must comply with § 701.11(d) and subchapter B or K of this chapter for compliance, modification, or abandonment of existing structures.



(g)  You or the operator must pay all reclamation fees required by subchapter R of this chapter for coal produced under the permit for sale, transfer or use, in the manner required by that subchapter.



(h)  You must obtain authorization under sections 402 and 404 of the Clean Water Act, 33 U.S.C. 1342 and 1344, and certification under section 401 of the Clean Water Act, 33 U.S.C. 1341, before conducting any activities that require authorization or certification under those provisions of the Clean Water Act.



(i)  At least quarterly, you must review the monitoring data collected under §§ 816.35 through 816.37 or §§ 817.35 through 817.37 of this chapter.  If the data indicate that values or trends in values for any surface water or groundwater parameters have reached the corrective action level specified in the cumulative hydrologic impact assessment prepared under § 780.21 or § 784.21 of this chapter, you must—



(1)  Notify the regulatory authority.



(2)  Either demonstrate that the values or trends for the parameters of concern are not the result of the mining operation or develop revised operation and reclamation plans demonstrating how, subject to the approval of the regulatory authority, you will modify the operation to avoid creating material damage to the hydrologic balance outside the permit area.



(3)  Cease mining and permanently reclaim the site under § 816.132 or § 817.132 of this chapter if you are unable to develop or implement appropriate corrective measures.






§ 774.15  Permit renewals.



(a)  General.  A valid permit, issued pursuant to an approved regulatory program, carries with it the right of successive renewal, within the approved boundaries of the existing permit, upon expiration of the term of the permit.



(b)  Application requirements and procedures.  (1)  You, the permittee, must file an application for renewal of a permit at least 120 days before expiration of the existing permit term.



(2)  You must file an application in the form required by the regulatory authority.  At a minimum, your application must include the following information—



(i)  Your name and address.



(ii)  The term of the renewal requested.;



(iii)  The permit number or other identifier.



(iv)  Evidence that the liability insurance policy for the operation will continue in full force and effect during the proposed renewal term or that you will have adequate self-insurance under § 800.60 of this chapter for the proposed renewal term.



(v)  Evidence that the performance bond for the permit will continue in full force and effect for the proposed renewal term.  



(vi)  A copy of the newspaper notice and proof of publication, as required by § 778.21 of this chapter.



(vii)  Additional revised or updated information required by the regulatory authority.



(viii)  An update of the determination of the probable hydrologic consequences of mining prepared under § 780.20 or § 784.20 of this chapter, or documentation that the findings in the existing PHC determination are still valid.



(3)  Applications for renewal are subject to the public notification and public participation requirements of §§ 773.6 and 773.19(b) of this chapter.



(4)  If an application for renewal includes any proposed revisions to the permit, those revisions must be identified and processed in accordance with § 774.13 of this part.



(c)  Approval process.  (1)  Criteria for approval.  The regulatory authority must approve a complete and accurate application for permit renewal, unless it finds, in writing that—



(i)  The terms and conditions of the existing permit are not being satisfactorily met.



(ii)  The present surface coal mining and reclamation operations are not in compliance with the environmental protection standards of the Act and the regulatory program, applying the standards set forth in §§ 773.12 through 773.15 of this chapter.



(iii)  The requested renewal substantially jeopardizes your continuing ability to comply with the Act and the regulatory program on existing permit areas.



(iv)  You have not provided evidence of having continuing liability insurance or self-insurance coverage as required under § 800.60 of this chapter.



(v)  You have not provided evidence that any performance bond required to be in effect for the operation will continue in full force and effect for the proposed renewal term. 



(vi)  You have not posted any additional bond required by the regulatory authority under subchapter J of this chapter.



(vii)  You have not provided any additional revised or updated information required by the regulatory authority.



(viii)  Monitoring results under §§ 816.35 through 816.37 or §§ 817.35 through 817.37 of this chapter or the updated determination of probable hydrologic consequences prepared under paragraph (b)(2)(viii) of this section indicate that the findings in the cumulative hydrologic impact assessment prepared under § 780.21 or § 784.21 of this chapter are no longer accurate.



(2)  Burden of proof.  In the determination of whether to approve or deny a renewal of a permit, the burden of proof is on the opponents of renewal.



(3)  Alluvial valley floor variance.  Land areas previously identified in the reclamation plan for the original permit as exempt from the standards contained in paragraphs (A) and (B) of section 510(b)(5)of the Act and the requirements of paragraphs (c) through (e) of § 785.19 of this chapter will retain their exempt status for the term of the renewal.



(d)  Renewal term.  The term for any permit renewal must not exceed the term of the original permit under § 773.19(c) of this chapter.



(e)  Notice of decision.  The regulatory authority must send copies of its decision to the applicant, to each person who filed comments or objections on the renewal, to each party to any informal conference held on the permit renewal, and to OSM if OSM is not the regulatory authority.



(f)  Administrative and judicial review.  Any person having an interest which is or may be adversely affected by the decision of the regulatory authority has the right to administrative and judicial review under part 775 of this chapter.


PART 777—GENERAL CONTENT REQUIREMENTS FOR PERMIT APPLICATIONS

Sec.

§ 777.1     Scope.

§ 777.10   Information collection.

§ 777.11   Format and content requirements.

§ 777.13   What requirements apply to the collection and reporting of technical data and the use of models?

§ 777.14   Maps and plans: General requirements.

§ 777.15   What must an application include to be determined to be administratively complete?

§ 777.17   Permit fees.



§ 777.1   Scope.

This part provides minimum requirements concerning the general content of permit applications under a regulatory program.

§ 777.11   Format and content requirements.

(a)  An application must—

(1)  Contain current information, as required by this subchapter.

(2)  Be clear and concise.

(3)  Be filed in the format required by the regulatory authority.

(b)  If used in the application, referenced materials must either be provided to the regulatory authority by the applicant or be readily available to the regulatory authority.  If provided, relevant portions of referenced published materials must be presented briefly and concisely in the application by photocopying or abstracting and with explicit citations.

(c)  Applications for permits; revisions; renewals; or transfers, sales or assignments of permit rights must be verified under oath, by a responsible official of the applicant, that the information contained in the application is true and correct to the best of the official's information and belief.

§ 777.13  What requirements apply to the collection and reporting of technical data and the use of models?

(a)  All technical data submitted in the application must be accompanied by the names of persons or organizations that collected and analyzed the data, the dates that the data were collected and analyzed, and descriptions of the methodology used to collect and analyze the data.

(b)  Technical analyses must be planned by or under the direction of a professional qualified in the subject to be analyzed.

(c) [Formerly §780.21(a)] Water-quality sampling and analysis.  All water-quality analyses performed to meet the requirements of this subchapter must be conducted according to either the methodology in 40 CFR parts 136 and 434 or the methodology in the 21st (2005) edition of "Standard Methods for the Examination of Water and Wastewater," which is incorporated by reference.  The Director of the Federal Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  "Standard Methods for the Examination of Water and Wastewater" is a joint publication of the American Public Health Association, the American Water Works Association, and the Water Pollution Control Federation.  It is readily available from commercial sources.  You may inspect a copy of this document at the Administrative Record Room, Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this document at the National Archives and Records Administration (NARA). For information on the availability of this material at NARA, call 202-741-6030 or go to http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.



(d) [Formerly §780.21(d)] Use of models.  You may use modeling techniques, interpolation, or statistical techniques to prepare the permit application, but all models must be calibrated using actual site-specific data.  In addition, the regulatory authority may disallow the use of models or require that you supplement models and similar techniques with actual, site-specific data. 



§ 777.14   Maps and plans: General requirements.

(a)(1)  Maps submitted with applications must be presented in a consolidated format, to the extent possible, and include all the types of information that are set forth on topographic maps of the U.S. Geological Survey of the 1:24,000 scale series.

(2)  Maps of the proposed permit area must be at a scale of 1:6,000 or larger.

(3)  Maps of the adjacent area must clearly show the lands and waters within that area and must be at a scale determined by the regulatory authority, but in no event smaller than 1:24,000.

(b)  All maps and plans submitted with the application must distinguish among each of the phases during which surface coal mining operations were or will be conducted at any place within the life of operations.  At a minimum, distinctions must be clearly shown among those portions of the life of operations in which surface coal mining operations occurred—

(1)  Prior to August 3, 1977;

(2)  After August 3, 1977, and prior to either—

(i)  May 3, 1978; or

(ii)  In the case of an applicant or operator which obtained a small operator's exemption in accordance with §710.12 of this chapter, January 1, 1979;

(3)  After May 3, 1978 (or January 1, 1979, for persons who received a small operator's exemption) and prior to the approval of the applicable regulatory program;

(4)  After the estimated date of issuance of a permit by the regulatory authority under the approved regulatory program.

§ 777.15  What must an application include to be determined to be administratively complete?

An administratively complete application for a permit to conduct surface coal mining operations must include at a minimum—

(a)  For surface mining activities, the information required under parts 778, 779, and 780 of this chapter, and, as applicable to the operation, part 785 of this chapter.

(b)  For underground mining activities, the information required under parts 778, 783, and 784 of this chapter, and, as applicable to the operation, part 785 of this chapter.




PART 779–SURFACE MINING PERMIT APPLICATIONS–MINIMUM REQUIREMENTS FOR INFORMATION ON ENVIRONMENTAL RESOURCES AND CONDITIONS

Sec.

§ 779.1    Scope.

§ 779.2    Objectives.

§ 779.4    Responsibilities.

§ 779.10  Information collection.

§ 779.16  Information on topography and landforms.

§ 779.17  Information on cultural, historic, and archeological resources.

§ 779.18  Climatic information.

§ 779.19  Vegetation information.

§ 779.20   Information on fish and wildlife resources.

§ 779.21  Information on soils.

§ 779.22  Land use information.

§ 779.24  Maps, plans, and cross sections.



*****






§ 779.16  Information on topography and landforms.

(a)  General requirements.  Your permit application must include—



(1)  A digital terrain model displaying the contour, elevation, aspect, and other measurable physical attributes of the land surface within the proposed permit and adjacent areas at the time of application.

(2)  A qualitative and quantitative description of the landforms within the proposed permit and adjacent areas at the time of application and, if required by the regulatory authority, within representative drainage basins in the vicinity of the proposed permit area, prepared using digital terrain models.  This description must include, but is not limited to—



(i)  Landform measurements and relationships.



(ii)  Drainage basin area, drainage density, and channel frequency.



(iii)  Topographic configuration including relief ratio, slope, and aspect distributions.



(iv)  Stream channel order distribution and the lengths, longitudinal profile, cross-section dimensions, and measurements of bankfull hydraulic geometry for those channels.



(3)  A qualitative description of the geomorphic and fluvial condition of the landform within the proposed permit and adjacent areas at the time of application and, if required by the regulatory authority, representative drainage basins in the vicinity of the proposed permit area.

(b)  Exceptions.  The regulatory authority may waive or modify the requirements of paragraph (a) of this section if the proposed permit area, including the total cumulative area of contiguous permits and permit revisions issued to a single operator or permittee, is smaller than 40 acres or if the area from which coal is to be extracted includes only lands eligible for remining.






§ 779.17  Information on cultural, historic, and archeological resources. [Formerly located at §779.12(b) in existing rules]

(a)  Your permit application must describe the nature of cultural, historic, and archeological resources listed or eligible for listing on the National Register of Historic Places and known archeological sites within the proposed permit and adjacent areas.  The description must be based on all available information, including, but not limited to, information from the State Historic Preservation Officer and from local archeological, historical, and cultural preservation agencies.

(b)  The regulatory authority may require you, the applicant, to identify and evaluate important historic and archeological resources that may be eligible for listing on the National Register of Historic Places, through—

(1)  Collection of additional information,

(2)  Conduct of field investigations, or

(3)  Other appropriate analyses.



§ 779.18  Climatic information.

The regulatory authority may require that your permit application contain a statement of the climatic factors that are representative of the proposed permit area, including:

(a)  The average seasonal precipitation.

(b)  The average direction and velocity of prevailing winds.

(c)  Seasonal temperature ranges.

 (d)  Additional data that the regulatory authority deems necessary to ensure compliance with the requirements of this subchapter.




§ 779.19  Vegetation information.



(a)  You must identify, describe, and map—



(1)  Existing vegetation types and plant communities on the proposed permit and adjacent areas and within any proposed reference areas.  The description and map must be adequate to evaluate whether the vegetation provides important habitat for fish and wildlife and whether the site contains native plant communities of local or regional significance.



(2)  The plant communities that would exist on the proposed permit area under conditions of natural succession. 



(b)  To comply with the requirements of paragraph (a) of this section, you must—



(1)  Use the National Vegetation Classification Standard.



(2)  Describe any forest cover in accordance with the Society of American Foresters’ publication “Forest Cover Types of the United States and Canada.”  The Director of the Federal Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  This publication is available for sale on the Society of American Foresters publications page at http://www.safnet.org/market/storebooks.htm#policy series.  You may inspect a copy of this document at the Administrative Record Room, Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this document at the National Archives and Records Administration (NARA).  For information on the availability of this material at NARA, call 202-741-6030 or go to http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.



(c)  With the approval of the regulatory authority, you may use other generally accepted vegetation classification methods in lieu of the methods specified in paragraph (b) of this section.



(d)  Your application must include a discussion of the potential for reestablishing the plant communities identified in paragraph (a) of this section after the completion of mining.




§ 779.20  Information on fish and wildlife resources. [Formerly located at §780.16(a)]



(a)  General.  Your permit application must include information on fish and wildlife resources for the proposed permit and adjacent areas.



(b)  Scope and level of detail.  The regulatory authority will determine the scope and level of detail for this information in consultation with state and federal agencies with responsibilities for fish and wildlife.  The scope and level of detail must be sufficient to design the protection and enhancement plan required under § 780.16 of this chapter.



(c)  Site-specific resource information requirements.  Your application must include site-specific resource information if the proposed permit or adjacent areas contain or are likely to include one or more of the following—



(1)  Animals or plants listed or proposed for listing as endangered or threatened under the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), critical habitats designated under that law, or species or habitats protected by similar state statutes.



(2)  Habitats of unusually high value for fish and wildlife such as important streams, wetlands, riparian areas, cliffs supporting raptors, significant migration corridors, specialized reproduction or wintering areas, areas offering special shelter or protection, and areas that support populations of endemic species that are vulnerable because of restricted ranges, limited mobility or reproductive capacity, or specialized habitat requirements. 



(3)  Other species or habitats identified through agency consultation as requiring special protection under state or federal law, including species identified as sensitive by a state or federal agency.



(4)  Perennial or intermittent streams. 



(5)  Native plant communities of local or regional ecological significance.



(d)  Fish and Wildlife Service review. [Formerly part of §780.16(c)] (1)  The applicable regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to review and comment on the resource information required under this section.  



(2)  The regulatory authority must provide this information to the Service within 10 days of receipt of the request from the Service.



(3)(i)  The regulatory authority must document its disposition of any comments from the Service that pertain to the information required under paragraph (c)(1) of this section.



(ii)  If the regulatory authority decides not to implement a Service recommendation to which paragraph (d)(3(i) of this section applies, the disposition document must explain the rationale for that decision.



(iii)  The dispute resolution provisions of the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with respect to the approval of surface coal mining and reclamation operations under a regulatory program will govern any disagreements under paragraph (c)(3)(ii) of this section.



(e)  Designation of areas in which adverse impacts are prohibited.  In coordination with state and federal fish and wildlife agencies and agencies responsible for implementation of the Clean Water Act, the regulatory authority may use the information provided under this section and information gathered from other agencies to determine whether, based on scientific principles and analyses, any stream segments or watersheds in the proposed permit or adjacent areas are of such exceptional environmental value that any adverse mining-related impacts must be prohibited.


§ 779.21  Information on soils.

Your permit application must include—

(a)  A reconnaissance inspection to determine whether the proposed permit area may contain prime farmland, as required by § 785.17(b)(1) of this chapter. 

(b)(1)  A map showing the soil mapping units located within the proposed permit area, if the National Cooperative Soil Survey has completed and published a soil survey of the area.

(2)  A link to the applicable soil survey information at http://websoilsurvey.nrcs.usda.gov/app/ for the soil types mapped under paragraph (b)(1) of this section.  You may elect to provide this information in paper form.

(3)  The soil survey information required by § 785.17(b)(3) of this chapter if the reconnaissance inspection conducted under paragraph (a) of this section indicates that prime farmland may be present.




§ 779.22  Land use information.  [Formerly §780.23(a)]



Your permit application must contain a statement of the condition, capability, and productivity of the land within the proposed permit area, including—



(a)(1)  A map and narrative identifying and describing the land use or uses in existence at the time of the filing of the application; and



(2)  A narrative describing other uses that the land is capable of supporting.



(3)  If the land use or uses changed within the preceding 5 years, you must describe the historical use of the land.



(4)  For any previously mined area within the proposed permit area, you must describe the land use in existence before any mining, to the extent that information is available.



(b)  A narrative analysis of—



(1)  The capability of the land before any mining to support a variety of uses, giving consideration to soil and foundation characteristics, topography, vegetative cover, and the hydrology of the proposed permit area; and



(2)  The productivity of the proposed permit area before mining, expressed as average yield of food, fiber, forage, or wood products obtained under high levels of management, as determined by—



(i)  Actual yield data; or



(ii)  Yield estimates for similar sites based on current data from the U.S. Department of Agriculture, state agricultural universities, or appropriate state natural resources or agricultural agencies.




§ 779.24  Maps, plans, and cross sections.

(a)  In addition to the maps, plans, digital models, and information required by other sections of this part, your permit application must include maps and, when appropriate, plans and cross sections showing—

(1)  All boundaries of lands and names of present owners of record of those lands, both surface and subsurface, included in or contiguous to the permit area.

(2)  The boundaries of land within the proposed permit area upon which the applicant has the legal right to enter and begin surface mining activities.

(3)  The boundaries of all areas proposed to be affected over the estimated total life of the proposed surface mining activities, with a description of size, sequence, and timing of the mining of subareas for which it is anticipated that additional permits will be sought.

(4)  The location of all buildings on and within 1,000 feet of the proposed permit area, with identification of the current use of the buildings.

(5)  The location of surface and subsurface manmade features within, passing through, or passing over the proposed permit area, including, but not limited to electric transmission lines, pipelines, constructed drainageways, irrigation ditches, and agricultural drainage tile fields.

(6)  The location and boundaries of any proposed reference areas for determining the success of revegetation.

(7) [Formerly part of §780.21(b)(1)] The location and ownership of existing wells, springs, and other groundwater resources within the proposed permit and adjacent areas.  This information may be provided in a table if approved by the regulatory authority.

(8)  The depth, if available, of each water well within the proposed permit and adjacent areas.  This information may be provided in a table if approved by the regulatory authority.

(9)  [Formerly part of §780.21(b)(2)]The name, location, ownership, and description of all surface-water bodies and features, such as streams, ponds, lakes, other impoundments, wetlands, and natural drainageways, within the proposed permit and adjacent areas.  to the extent appropriate, this information may be provided in a table cross-referenced to a map if approved by the regulatory authority.

(10)  The locations of water supply intakes for current users of surface water flowing into, from, and within a hydrologic area defined by the regulatory authority.

(11)  The location of any public water supplies and extent of any wellhead protection zones located within one-half mile, measured horizontally, of the proposed permit area.

(12) [Formerly part of §780.21(b)(2)] The location of any existing discharge to any surface-water body within the proposed permit and adjacent areas, including any discharge into or from an active or abandoned  mine including, but not limited to, a mine-water treatment or pumping facility, that is hydrologically connected to the proposed permit area or that is located within one-half mile, measured horizontally,  of the proposed permit area.

(13)  Each public road located in or within 100 feet of the proposed permit area.

(14)  The boundaries of any public park and locations of any cultural or historical resources listed or eligible for listing in the National Register of Historic Places and known archeological sites within the permit and adjacent areas.

(15)  Each cemetery that is located in or within 100 feet of the proposed permit area.

(16)  Any land within the proposed permit area which is within the boundaries of any units of the National System of Trails or the Wild and Scenic Rivers System, including study rivers designated under section 5(a) of the Wild and Scenic Rivers Act.



(17)  The elevations and geographic coordinates of test borings and core samplings, including the location of any subsurface water encountered. 



(18)  The location of aquifers and the estimated elevation of the water table.



(19)  The Elevations and locations of monitoring stations used to gather data for water quality and quantity, fish and wildlife, other biological surveys, and air quality, if required, in preparation of the application.



(20)  The nature, depth, and thickness of the coal seams to be mined, any coal or rider seams above the seam to be mined, each stratum of the overburden, and the stratum immediately below the lowest coal seam to be mined.



(21)  All coal outcrop lines and the strike and dip of the coal to be mined within the proposed permit area.



(22)  The location and extent of known workings of active, inactive, or abandoned underground mines underlying the proposed permit and adjacent areas.



(23)  Any underground mine openings to the surface within the proposed permit and adjacent areas.



(24)  The location and extent of existing or previously surface-mined areas within the proposed permit area.



(25)  The location and dimensions of existing areas of spoil, coal mine waste, and non-coal mine waste, dams, embankments, other impoundments, and water treatment and air pollution control facilities within the proposed permit area.



(26)  The location and depth, if available, of gas and oil wells within the proposed permit area and water wells in the permit area and adjacent area. 



(27)  Other relevant information required by the regulatory authority.

(b)  Maps, plans, and cross sections required by paragraph (a) of this section must be—



(1)  Prepared by, or under the direction of, and certified by a qualified, registered, professional engineer, a professional geologist, or in any state that authorizes land surveyors to prepare and certify such cross sections, maps and plans, a qualified, registered, professional, land surveyor, with assistance from experts in related fields such as landscape architecture.



(2)  Updated when required by the regulatory authority.



(c)  The regulatory authority may require that you submit the materials required by this section in a digital format when appropriate.
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§ 780.11  General description of proposed operations.

Your application must contain a description of the mining operations proposed to be conducted during the life of the mine within the proposed permit area, including, at a minimum, the following—

(a)  A narrative description of—

(1)  The type and method of coal mining procedures and proposed engineering techniques.

(2)  Anticipated annual and total number of tons of coal to be produced.

(3)  The major equipment to be used for all aspects of the proposed operations.

(b)  A narrative explaining the construction, modification, use, maintenance, and removal of the following facilities (unless retention of those facilities is necessary or appropriate for the postmining land use approved under § 780.24 of this part)—

(1)  Dams, embankments, and other impoundments.

(2)  Overburden and topsoil handling and storage areas and structures.

(3)  Coal removal, handling, storage, cleaning, and transportation areas and structures.

(4)  Spoil, coal processing waste, and non-coal waste removal, handling, storage, transportation, and disposal areas and structures.

(5)  Mine facilities.

(6)  Water and air pollution control facilities.




[Note:  Existing §§780.12 and 780.13 are redesignated as §§780.14 and 780.15, respectively.]

§ 780.12  What must the reclamation plan include?  [Formerly §780.18]



(a)  General requirements.  Your permit application must contain a plan for reclamation of the lands to be disturbed within the proposed permit area.  The plan must show how you will comply with the reclamation requirements of the regulatory program.  At a minimum, the plan must include all information required under this part and the plans and information required by paragraphs (b) through (l) of this section.



(b)  Reclamation timetable.  The reclamation plan must contain a detailed timetable for the completion of each major step in the reclamation plan, including, but not limited to, backfilling, grading, topsoil redistribution, planting, demonstration of revegetation success, restoration of the form and ecological function of all reconstructed stream channels, and application for each phase of bond release under § 800.42 of this chapter.



(c)  Reclamation cost estimate.  The reclamation plan must contain a detailed estimate of the cost of reclamation, using current standardized construction cost estimation methods and equipment cost guides, of those elements of the proposed operations that are required to be covered by a performance bond under subchapter J of this chapter, with supporting calculations for the estimates;



(d)  Backfilling and grading plan.  (1)  The reclamation plan must contain a plan for backfilling the mined area, compacting the backfill (but only to the extent necessary to achieve stability requirements and limit infiltration to minimize discharges of parameters of concern), and grading the disturbed area in accordance with §§ 816.102 through 816.107 of this chapter, using the best technology currently available.



(2)  The plan must be accompanied by digital terrain models, contour maps, and cross sections that show in detail the anticipated final surface elevations and configuration of the proposed permit area, including drainage patterns and other landform features to be restored or created.  The digital models must include three-dimensional, extractable digital data sufficient to conduct an independent analysis.



(3)  The plan must provide for reestablishment of topographical features and landforms that resemble premining topographical features and landforms, although there may be minor lateral shifts in the location of those features and landforms to accommodate the mining process.  If the final surface configuration in the plan otherwise differs from the premining digital terrain models, maps, and cross sections submitted under §779.16 of this chapter, you must explain why a deviation from the premining configuration is necessary or appropriate under paragraphs (a)(1) through (a)(4) of §816.102 of this chapter. 



(e)  Soil handling plan.  (1)(i)  The reclamation plan must include a plan and schedule for removal, storage, and redistribution of topsoil, subsoil, organic matter, and other material to be used as a final growing medium in accordance with § 816.22 of this chapter.



(ii) [Formerly located at 816.22(e).] The plan submitted under paragraph (e)(1)(i) of this section must require that the B horizon, C horizon, and other underlying strata, or portions thereof, be removed and segregated, stockpiled, and redistributed to the extent that those horizons or strata are necessary to achieve optimal rooting depths or to comply with the revegetation requirements of §§ 816.111 and 816.116 of this chapter.

(iii)  The plan submitted under paragraph (e)(1)(i) of this section must explain how you will handle and store soil materials to avoid contamination by acid-forming or toxic-forming materials and to minimize deterioration of desirable soil characteristics.



(2)  If you propose to use selected overburden materials as a supplement to or  substitute for the existing topsoil or subsoil on the proposed permit area, you must demonstrate, and the regulatory authority must find in writing, that—



(i)  Either the quality of the existing topsoil and subsoil is inferior to that of other overburden materials available within the proposed permit area or the quantity of the existing topsoil and subsoil on the proposed permit area is insufficient to provide the optimal rooting depth or meet other growth requirements of the species to be planted.  In the latter case, the plan must require that all available existing topsoil and subsoil, regardless of the amount, be removed, stored, and redistributed as part of the final growing medium.



(ii)  The use of selected overburden materials in combination with or in place of the topsoil or subsoil will result in a soil medium that is as suitable as or more suitable than the existing topsoil and subsoil to sustain vegetation consistent with the postmining land use and the revegetation plan under paragraph (g) of this section and that will provide a rooting depth that is equal or superior to the existing topsoil and subsoil.



(iii)  The overburden materials that you select are the best materials available in the proposed permit area to support the species to be planted.



(3)(i)  The regulatory authority will specify the—



(A)  Chemical and physical analyses and the field trials or greenhouse tests that you must conduct to demonstrate the suitability of overburden materials for use as supplements to or substitutes for the existing topsoil and subsoil.



(B)  Sampling and analytical techniques that you must use for purposes of paragraph (e)(3)(i)(A) of this section.



(ii)  At a minimum, the demonstrations required by paragraph (e)(2) of this section must be based upon—



(A)  The results of a statistically valid sample of premining soils and overburden strata within the proposed permit area.



(B)  The physical and chemical soil characteristics and rooting zones needed to support the type of vegetation to be established on the reclaimed area.



(C)  A comparison and analysis of the thickness, total depth, texture, percent coarse fragments, pH, thermal toxicity, and areal extent of the different kinds of soil horizons and overburden materials available within the proposed permit area.



(4)  If you propose to use soil supplements or substitutes under paragraph (e)(2) of this section, you must include a plan for testing and evaluating the substitute or supplemental materials during both removal and redistribution to ensure that only approved materials are removed and redistributed.



(f)  Surface stabilization plan.  The reclamation plan must contain a plan for stabilizing road surfaces, redistributed soil materials, and other exposed surface areas to effectively control erosion and air pollution attendant to erosion in accordance with §§ 816.95, 816.150, and 816.151 of this chapter.



(g)  Revegetation plan.  (1)  The reclamation plan must include a plan for revegetation consistent with §§ 816.111 through 816.116 of this chapter, including, but not limited to, descriptions of—



(i)  The schedule for revegetation of the area to be disturbed.



(ii)  Site preparation techniques, including measures to be taken to avoid or, if avoidance is not possible, to minimize and alleviate compaction of the root zone during backfilling, grading, soil redistribution, and planting.



(iii)  Any soil tests to be performed, together with an explanation of whether lime and fertilizer applications will be made in response to those tests and, if so, for what length of time.



(iv)  The species to be planted to achieve temporary erosion control or other soil stabilization measures to be implemented in lieu of planting a temporary cover.



(v)  The species to be planted to achieve or complement the postmining land use and to enhance fish and wildlife habitat.



(vi)  Planting and seeding techniques to be used, including planting arrangements, seeding or stocking rates, whether mulch will be applied and, if so, the type of mulch and the method of application.



(vii)  Whether irrigation will be conducted and, if so, to what extent and for what length of time.



(viii)  Any pest or disease control measures or other normal husbandry practices to be used.



(ix)  The standards and evaluation techniques proposed to be used to determine the success of revegetation.



(2) [Incorporates existing §816.111(a)(1) and (3)] Except as provided in paragraphs (g)(4) and (g)(5) of this section, the species and planting rates and arrangements selected as part of the revegetation plan must be designed to create a diverse, effective, permanent vegetative cover that is consistent with the vegetative communities described in §779.19 of this chapter and at least equal in extent of cover to the natural vegetation of the area.

(3) [Incorporates existing §816.111(a)(2), (a)(4), and (b) in revised form] The species selected as part of the revegetation plan must—

(i)  Be native to the area.  The regulatory authority may approve the use of introduced species as part of the permanent vegetative cover for the site only if those species are non-invasive and if they are both necessary and desirable to achieve the postmining land use.

(ii)  Be capable of stabilizing the soil surface from erosion to the extent that control of erosion is consistent with establishment of a permanent vegetative cover that resembles native plant communities in the area.

(iii)  Be compatible with the approved postmining land use.

(iv)  Have the same seasonal characteristics of growth as the vegetative communities described in §779.19 of this chapter.

(v)  Be capable of self-regeneration and natural succession.

(vi)  Be compatible with the plant and animal species of the area.

(vii)  Meet the requirements of applicable state and federal seed, poisonous and noxious plant, and introduced species laws and regulations.

(4) [Incorporates existing §816.111(c)] The regulatory authority may grant an exception to the requirements of paragraphs (g)(3)(i), (iv), and (v) of this section when necessary to achieve a quick-growing, temporary, stabilizing cover on disturbed and regraded areas, and the species selected to achieve this purpose are consistent with measures to establish permanent vegetation.

(5) [Incorporates existing §816.111(d)] The regulatory authority may grant an exception to the requirements of paragraphs (g)(2), (g)(3)(i), (g)(3)(iv), and (g)(3)(v) of this section for those areas with a long-term, intensive, agricultural postmining land use.  



(6)  A professional forester or ecologist must develop and certify all revegetation plans that rely primarily upon the establishment of trees and shrubs.  These plans must include site-specific planting prescriptions for canopy trees, understory trees and shrubs, and herbaceous ground cover compatible with establishment of those trees and shrubs.  The plan must use native species exclusively unless those species are either inconsistent with the postmining land use or unavailable commercially.



(h)  Coal resource conservation plan.  The reclamation plan must contain a description of the measures to be used to maximize the use and conservation of the coal resource while utilizing the best appropriate technology currently available to maintain environmental integrity, as required by § 816.59 of this chapter.



(i)  Disposal of combustible materials.  The reclamation plan must contain a description of measures to be employed to ensure that all non-vegetative debris and materials constituting a fire hazard are disposed of in accordance with §§ 816.89 and 816.102 of this chapter, and a description of the contingency plans developed to preclude sustained combustion of such materials.



(j)  Management of mine openings, boreholes, and wells.  The reclamation plan must contain a description, including appropriate cross sections and maps, of the measures to be used to seal or manage mine openings, and to plug, case, or manage exploration holes, boreholes, wells, and other openings within the proposed permit area, in accordance with §§ 816.13 through 816.15 of this chapter.



(k)  Compliance with Clean Air Act and Clean Water Act.  The reclamation plan must contain a description of the steps that you have taken or will take to comply with the requirements of the Clean Air Act (42 U.S.C. 7401 et seq.), the Clean Water Act (33 U.S.C. 1251 et seq.), and other applicable air and water quality laws and regulations and health and safety standards.



(l) [Moved from existing §780.23(b)(3) for consistency with section 508(a)(8) of the Act] Consistency with land use plans and landowner plans.  The reclamation plan must contain a description of the consideration that you have given to making the proposed operation consistent with applicable state and local land use plans and programs and with the plans of the owner of the surface.




§ 780.13  What additional maps and plans must you provide with your application? [Formerly §780.14]



(a)  In addition to the maps and plans required under §779.24 and other provisions of this subchapter, your application must include maps and plans of the proposed permit area showing—



(1) [Incorporates former paragraph (b)(2)] The lands proposed to be affected throughout the operation, including the sequence and timing of mining, backfilling, grading, and other reclamation activities.



(2) [Formerly paragraph (b)(3)] Each area of land for which a performance bond or other equivalent guarantee will be posted under subchapter J of this chapter.



(3)  Any change that the proposed operations will cause in a facility or feature identified under § 779.24 of this chapter. 



(4)  All buildings, utility corridors, and facilities to be used or constructed within the proposed permit area.



(5)  Each coal storage, cleaning and loading area.



(6)  Each topsoil, spoil, coal mine waste, and noncoal mine waste storage area.



(7)  Each water diversion, collection, conveyance, treatment, storage, and discharge facility to be used, including the location of each point at which water will be discharged from the proposed permit area to a surface-water body.



(8)  Each air pollution collection and control facility.



(9)  Each source of waste and each waste disposal facility relating to coal processing or pollution control.



(10)  Each feature and facility to be constructed to protect or enhance fish and wildlife and related environmental values.



(11)  Each explosive storage and handling facility.



(12)  Locations of each siltation structure, permanent water impoundment, refuse pile, and coal mine waste impoundment for which plans are required by § 780.25 of this part, and the location of each excess spoil fill for which plans are required under § 780.35 of this part.



(13)  Each segment of a perennial or intermittent stream that is to be mined through, buried, or diverted, together with the location of any stream channel to be restored and any proposed temporary or permanent stream-channel diversion.



(14)  Each segment of a perennial or intermittent stream that is to be enhanced under the plan submitted in accordance with § 780.16(a)(3) of this part.



(b)  Except as provided in §§ 780.25(a)(2), 780.25(a)(3), 780.35, 816.74(c), and 816.81(c) of this chapter, cross-sections, maps, and plans required under paragraphs (a)(5), (6), (7), (11), and (12) of this section must be prepared by, or under the direction of, and certified by a qualified registered professional engineer, a professional geologist, or, in any state that authorizes land surveyors to prepare and certify cross-sections, maps, and plans, a qualified, registered, professional land surveyor, with assistance from experts in related fields such as landscape architecture.



(c)  The regulatory authority may require that you submit the materials required by this section in a digital format when appropriate.




§ 780.14  Requirements for existing structures.  [Formerly §780.12]



******



§ 780.15  Plans for the use of explosives.  [Formerly §780.13]

(a)  Blasting plan.  Your application must contain a blasting plan for the proposed permit area, explaining how you will comply with the requirements of §§ 816.61 through 816.68 of this chapter.  At a minimum, this plan must include—

(1)  Ground vibration and airblast limitations, together with an explanation of the basis for those limitations.

(2)  The methods to be applied in controlling the adverse effects of blasting operations.

(3)  An explanation of how each explosive storage and handling facility will be secured and monitored to prevent access by unauthorized persons and vehicles.

(b)  Blast monitoring system.  Your application must contain a description of any system to be used to monitor compliance with the standards of § 816.67 of this chapter, including the type, capability, and sensitivity of any blast-monitoring equipment and proposed procedures and locations of monitoring.

(c)  Blasting near underground mines.  Your application must state whether you plan to conduct blasting operations within 500 feet, in any direction, of any active underground mine.  If so, the blasting plan must specify that you will obtain the approval of the state and federal regulatory authorities concerned with the health and safety of underground miners before conducting any blasting within a 500-foot radius of any active underground mine workings.





[Note:  Existing §780.15  Air pollution control plan is being proposed for removal to fulfill a commitment made by OSM at 46 FR 1161, Jan, 10, 1983, in response to a court decision striking down OSM’s authority to regulate air pollution under SMCRA, except for air pollution attendant to erosion.  The 1983 rulemaking removed all requirements in 30 CFR 816.95 for fugitive dust control practices and replaced them with soil stabilization requirements.]






§ 780.16  Fish and wildlife protection and enhancement plan.



[Note:  Paragraph (a) of the existing rules has been moved to §779.20.]



(a)  What must this plan contain?  Your application must include a fish and wildlife protection and enhancement plan that is consistent with the requirements of § 816.97 of this chapter and that is specific to the resources identified under §779.20 of this chapter.  The plan must include the following elements:



(1)  Protection of threatened and endangered species.  Describe how you will comply with the Endangered Species Act, 16 U.S.C. 1531 et seq., including any species-specific protection and enhancement plans developed in accordance with that law and any biological opinions implementing that law.



(2)  General protection requirements.  Describe how, to the extent possible using the best technology currently available, you will minimize disturbances and adverse impacts on fish, wildlife, and related environmental values. At a minimum, you must explain how you will—



(i)  Time operations to avoid or minimize disruption of critical fish and wildlife life cycle events, including migration, nesting, breeding, calving, and spawning.



(ii)  Phase mining and reclamation operations to minimize the extent to which the area is actively disturbed at any given time.



(iii)  Retain forest cover and other native vegetation as long as possible and time the removal of that vegetation to minimize adverse impacts on aquatic and terrestrial species.



(iv)  Establish buffer zones for perennial and intermittent streams  in accordance with §780.28 of this part.  When a perennial or intermittent stream is located in a forested area, maintain an intact forested buffer of at least 300 feet between the operation and the stream to the extent possible.



(v)  Locate and design roads, utilities, and other transportation and support facilities to avoid or minimize adverse impacts on fish, wildlife, and related environmental values.



(vi)  Periodically evaluate the impacts of the operation on fish, wildlife, and related environmental values in the permit and adjacent areas and use that information to modify operations or take other action to avoid or minimize adverse impacts on those values.



(vii)  Locate excess spoil fills, coal mine waste disposal facilities, and sedimentation ponds where they will cause the least overall adverse environmental impact.



(viii)  Select non-invasive, preferably native, species for revegetation that either promote or do not inhibit the long-term development of wildlife habitat.



(ix)  Avoid mining through perennial or intermittent streams or disturbing riparian habitat adjacent to those streams.  When avoidance is not possible, minimize both the time during which mining operations disrupt those streams and the length of stream segments that are disturbed.



(3)  Enhancement requirements.  (i)  Describe how you will achieve enhancement of fish, wildlife, and related environmental values where practicable.  Potential enhancement measures include, but are not limited to—



(A)  Using the backfilling and grading process to create postmining surface configurations that include new high quality, functional wetlands or other habitats of high value to fish and wildlife.



(B)  Designing and constructing permanent impoundments, including any impoundments approved as part of the reclamation plan for the final cut of an area mining operation, to maximize their value to fish and wildlife.



(C)  Creating rock piles and other permanent landscape features of value to raptors and other wildlife for nesting and shelter, to the extent that those features are consistent with premining features and the approved postmining land use.



(D)  Reestablishing native plant communities.  This may include restoring the communities that existed before mining, establishing communities consistent with the native plant communities that would result from natural succession, or establishing communities that will support wildlife species of local, state, or national concern.



(E)  Revegetating with native species that will create diverse wildlife habitats even when the approved postmining land use is not fish and wildlife habitat.



(F)  Installing perches and nest boxes.



(G)  Establishing a 300-foot vegetative buffer of species native to the area, including native plants with riparian characteristics, along the banks of perennial and intermittent streams that lacked a buffer of this nature before mining.



(H)  Reclaiming previously mined areas outside the area to be mined.



(I)  Fencing livestock away from streams and stream banks.



(J)  Establishing conservation easements, with an emphasis on preserving riparian vegetation and 300-foot forested buffers for perennial and intermittent streams.



(K)  Implementing measures to reduce or eliminate existing sources of surface-water or groundwater pollution. 



(L)  Reestablishing native forests or other native plant communities on lands outside the area to be mined. 



(ii)(A)  The enhancement measures described in paragraph (a)(3) of this section are not limited to the area to be mined.



(B)  To the extent that measures to be taken outside the area to be mined would involve disturbance of the land surface, you must include the land to be disturbed within the proposed permit area.



(iii)(A)  You must include enhancement measures whenever the proposed operation would result in the permanent loss of native forest, other native plant communities, or a segment of a perennial or intermittent stream.



(B)  The scope of the enhancement measures under paragraph (a)(3)(iii)(A) of this paragraph must be commensurate with the magnitude of the permanent adverse impacts of the proposed operation.



(C)  Enhancement measures to be taken outside the area to be mined must be located within the same watershed as the proposed operation.  When opportunities for enhancement are not available within that watershed, you must propose and implement enhancement measures in the closest adjacent watershed, as approved by the regulatory authority.



(D)  The regulatory authority must include completion of the enhancement measures under paragraph (a)(3)(iii)(A) of this paragraph as a permit condition.



(b)  You should consult the technical guides published by the Natural Resources Conservation Service at http://efotg.nrcs.usda.gov/treemenuFS.aspx to identify appropriate site-specific conservation practices for inclusion in the fish and wildlife protection and enhancement plan under paragraph (a) of this section.



(c)  Fish and Wildlife Service review.  (1)  The applicable regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to review and comment on the protection and enhancement plan required under paragraph (a) of this section.  



(2)  The regulatory authority must provide this plan to the Service within 10 days of receipt of the request from the Service.



(3)(i)  The regulatory authority must document its disposition of any comments from the Service that pertain to the information required under paragraph (a)(1) of this section.



(ii)  If the regulatory authority decides not to implement a Service recommendation to which paragraph (c)(3(i) of this section applies, the disposition document must explain the rationale for that decision.



(iii)  The dispute resolution provisions of the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with respect to the approval of surface coal mining and reclamation operations under a regulatory program will govern any disagreements under paragraph (c)(3)(ii) of this section.






[bookmark: 30:3.0.1.7.39.0.1.11][Note:  Existing §780.18 has been redesignated as §780.12.]



§ 780.19  Baseline information on hydrology, geology, and stream biology.



(a)  General. [Formerly §780.22(a)] (1)  Your permit application must include information on the hydrology, geology, and stream biology of the proposed permit and adjacent areas in sufficient detail to assist in—



(i)  Determining the probable hydrologic consequences of the operation upon the quality and quantity of surface water and groundwater in the proposed permit and adjacent areas, as required under § 780.20 of this part;



(ii)  Determining the nature and extent of both the hydrologic reclamation plan required under § 780.22 of this part and the monitoring plans required under § 780.23 of this part; 



(iii)  Preparing the cumulative hydrologic impact assessment under § 780.21 of this part, including an evaluation of whether the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area, as that term is defined in §701.5 of this chapter; and



(iv)  Determining whether reclamation as required by this chapter can be accomplished.



(2)(i)  The regulatory authority must either corroborate a sample of the baseline information in the application or arrange for a third party to conduct the corroboration at your expense.  Corroboration may include, but is not limited to, simultaneous sample collection and analysis, use of field measurements, or comparison of application data with application or monitoring data from adjacent operations.



(ii)  If the regulatory authority issues a permit based on substantially inaccurate baseline information, the permit will be void from the date of issuance and have no legal effect.  Under those circumstances, you must cease mining-related activities and begin to reclaim the site.



(b)  Groundwater information. [Formerly §780.21(b)(1)] (1)  Your permit application must include information sufficient to document seasonal variations in the quality, quantity, and usage of groundwater, including all surface discharges, within the proposed permit and adjacent areas.



(2)  If an underground mine pool is present within the proposed permit or adjacent areas, you must prepare an assessment of the seasonal characteristics of the mine pool unless you demonstrate, and the regulatory authority finds, that the mine pool is not hydrologically connected to the proposed permit area.  You also must discuss impacts on any underground mine pools in the PHC determination required under §780.20 of this part.



(3)  The regulatory authority may require the installation of monitoring wells when necessary to document seasonal variations. 



(4)  Water quality descriptions.  At a minimum, groundwater quality descriptions must include baseline information on—



(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride.



(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium. 



(iii)  pH.



(iv)  Selenium.



(v)  Specific conductance corrected to 25°C.



(vi)  Total alkalinity.



(vii)  Total dissolved solids.



(viii)  Hot acidity.



(ix)  Total iron.



(x)  Total manganese.



(5)  Water quantity descriptions.  At a minimum, groundwater quantity descriptions must include seasonal variations in approximate rates of groundwater discharge or usage and the depth to the water table in—



(i)  Each coal seam to be mined;



(ii)  Each water-bearing stratum above the lowest coal seam to be mined; and



(iii)  Each potentially impacted stratum below the lowest coal seam to be mined.



(6)  Sampling requirements.  (i)  To document seasonal variations in water quality, you must collect samples from each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must test those samples for the parameters listed in paragraph (b)(1) of this section at the same frequency.



(ii)  To document seasonal variations in water quantity, you must take the measurements listed in paragraph (b)(2) of this section at each location at equally spaced monthly intervals for a minimum of 12 consecutive months.



(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) of this section as necessary when data available from the National Oceanic and Atmospheric Administration or similar databases indicate that the region in which the proposed operation is located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the specified baseline data collection period.



(c)  Surface-water information. [Formerly §780.21(b)(2)] Your permit application must include information sufficient to document seasonal variation in surface-water quality, quantity, and usage within the proposed permit and adjacent areas.



(1)  Water quality descriptions.  At a minimum, surface water quality descriptions must include baseline information on—



(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride.



(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium.



(iii)  pH.



(iv)  Selenium.



(v)  Specific conductance corrected to 25°C.



(vi)  Total alkalinity.



(vii)  Total dissolved solids.



(viii)  Hot acidity.



(ix)  Total iron.



(x)  Total manganese.



(xi)  Total suspended solids.



(xii)  Any other parameter for which effluent limitations guidelines and standards have been established under 40 CFR part 434.



(2)  Water quantity descriptions.  (i)  At a minimum, surface-water quantity descriptions must include baseline information on peak flow magnitude and frequency, existing usage for all designated uses under sections 101(a) and 303(c) of the Clean Water Act, and seasonal flow variations for perennial, intermittent, and ephemeral streams and other discharges within the proposed permit and adjacent areas.



(ii)  You also must provide records of precipitation amounts for the proposed permit area, using on-site, self-recording devices.  Precipitation records must be adequate to generate and calibrate a hydrologic model of the site, should such a model be required by the regulatory authority.



(3)  Sampling requirements.  (i)  To document seasonal variations in water quality, you must collect samples from each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must test those samples for the parameters listed in paragraph (c)(1) of this section at the same frequency.



(ii)  To document seasonal variations in water quantity, you must take the measurements listed in paragraph (c)(2) of this section at each location at equally spaced monthly intervals for a minimum of 12 consecutive months.  You must employ generally accepted professional flow measurement techniques.  Visual observations are not acceptable. 



(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) of this section as necessary when data available from the National Oceanic and Atmospheric Administration or similar databases indicate that the region in which the proposed operation is located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the specified baseline data collection period.



(4)  Stream assessments.  Your application must identify all perennial, intermittent, and ephemeral streams within the proposed permit and adjacent areas and include an assessment of those streams.  At a minimum, the assessment must include—



(i)  The landform information required by §779.16 of this chapter.



(ii)  Measurements of channel slope, sinuosity, water depth, alluvial groundwater depth, depth to bedrock, bankfull depth, bankfull width, width of the flood-prone area, and dominant in-stream substrate at a scale and frequency adequate to characterize all stream segments. 



(iii)  A description of riparian zone vegetation, including—



(A)  Any hydrophytic vegetation within and adjacent to the stream channel.



(B)  The percentage of the riparian zone that is forested.



(C)  The percentage of channel canopy coverage.



(iv)  The biological condition of each stream segment, as required by paragraph (e) of this section.



(v)  The location of the channel head on terminal reaches of each stream segment.



(vi)  Identification of all stream segments within the proposed permit and adjacent areas that appear on the list of impaired surface waters prepared under section 303(d) of the Clean Water Act, if the proposed operation will discharge to those streams.  Your application must identify the stressors and associated Total Maximum Daily Loads for those stream segments, if applicable.

(vii)  A description of existing land uses and their distribution within the cumulative impact area.



(d)  Additional information for discharges from previous coal mining operations.  If the proposed permit and adjacent areas include any discharges from previous coal mining operations, you must sample those discharges during low-flow conditions of the receiving stream on a one-time basis and analyze the samples for both the parameters listed in paragraph (c)(1) of this section and both total and dissolved fractions of the following parameters—



(1)  Aluminum.



(2)  Arsenic.



(3)  Barium.



(4)  Beryllium.



(5)  Cadmium.



(6)  Copper.



(7)  Lead.



(8)  Mercury.



(9)  Nickel.



(10)  Selenium.



(11)  Silver.



(12)  Thallium.



(13)  Zinc.



(e)  Biological condition information.  (1)  Your permit application must include an assessment of the biological condition of –



(i)  Each perennial, intermittent, or ephemeral stream within the proposed permit area; and



(ii)  Each perennial, intermittent, or ephemeral stream within the adjacent area that would receive discharges from the proposed operation.



(2)  In conducting this assessment, you must use protocols approved by the state or tribal agency responsible for preparing the water quality inventory required under section 305(b) of the Clean Water Act or other protocols utilized by the agencies responsible for implementing the Clean Water Act.



(3)  At a minimum, you must include a list of the presence and abundance of aquatic organisms identified to the lowest practicable taxonomic level for each stream segment within the permit and adjacent areas.



(f)  Geologic information. [Formerly § 780.22(b), (c), and (d)] (1)  At a minimum, your permit application must include a description of the geology of the proposed permit and adjacent areas down to and including the deeper of either the stratum immediately below the lowest coal seam to be mined or any aquifer below the lowest coal seam to be mined that may be adversely impacted by mining.  The description must include the areal and structural geology of the proposed permit and adjacent areas and other parameters that influence the required reclamation and the occurrence, availability, movement, quantity, and quality of potentially impacted surface water and groundwater.  It must be based on—



(i)  The maps, plans, and cross sections required by § 779.24 of this chapter.



(ii)  Geological literature.



(iii)  Analyses of samples collected from test borings; drill cores; or fresh, unweathered, uncontaminated samples from rock outcrops from the proposed permit area, down to and including the deeper of either the stratum immediately below the lowest coal seam to be mined or any aquifer below the lowest seam to be mined that may be adversely impacted by mining.  The analyses must include:



(A)  Logs showing the lithologic characteristics, including physical properties and thickness, of each stratum and the location of any groundwater.



(B)  Chemical analyses identifying those strata that may contain acid-forming materials, toxic-forming materials, or alkalinity-producing materials and the extent to which each stratum contains those materials. 



(C)  Chemical analyses of the coal seam for acid-forming or toxic-forming materials, including total sulfur and pyritic sulfur.



(iv)  Any additional geologic information that the regulatory authority determines to be necessary to protect the hydrologic balance or to meet the performance standards of this chapter. 



(2)  You may request the regulatory authority to waive the requirements of paragraph (f)(1)(iii) of this section, in whole or in part.  The regulatory authority may grant the waiver request only after finding in writing that the collection and analysis of that data is unnecessary because other representative information is available to the regulatory authority in a satisfactory form.



(g)  Cumulative impact area information. [Formerly §780.21(c)] (1)  The regulatory authority will obtain the hydrologic, geologic, and biological information necessary to assess the probable cumulative hydrologic impacts of the proposed operation and all anticipated mining on surface-water and groundwater systems in the cumulative impact area, as required by § 780.21 of this part, from the appropriate federal or state agencies, to the extent that the information is available from those agencies.  



(2)  If the information is not available from those agencies, you must gather and submit this information to the regulatory authority as part of the permit application before the regulatory authority may approve your application.  You also may submit data and analyses from nearby mining operations if the site of those operations is representative of the proposed operations in terms of topography, hydrology, geology, geochemistry, and method of mining.



(3)  The regulatory authority may not approve the permit application until the necessary hydrologic, geologic, and biological information for the cumulative impact area is available, either from other agencies or from you, the applicant.



(h)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area includes only lands eligible for remining, you may request that the regulatory authority reduce or waive the baseline information requirements of this section.



(ii)  The regulatory authority may approve your request if it determines that the requirements of §§780.19(a), 780.20, and 780.21 of this part can be met with less information or on the basis of information already available from other operations in the vicinity of the proposed operation.



(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority may waive the biological condition information requirements of paragraph (e) of this section if you demonstrate, and if the regulatory authority finds in writing, that your operation will not—



(A)  Mine through or bury a perennial, intermittent, or ephemeral stream;



(B)  Create a point-source discharge to any perennial, intermittent, or ephemeral stream; or



(C)  Modify the base flow of any perennial or intermittent stream.



(ii)  Paragraph (h)(2)(i) will apply only if other information available to the regulatory authority adequately describes the biological condition of streams within the proposed permit and adjacent areas.



(i)  Coordination with Clean Water Act agencies.  The regulatory authority will consult with the agencies responsible for issuing permits, authorizations, and certifications under the Clean Water Act and make best efforts to minimize differences in baseline data collection points and parameters to the extent practicable and consistent with each agency’s mission, statutory requirements, and implementing regulations.




§ 780.20  Determination of the probable hydrologic consequences (PHC) of mining and reclamation operations.  [Formerly §780.21(f)]



(a)  Content of PHC determination.  Your permit application must contain a determination of the probable hydrologic consequences of the proposed operation upon the quality and quantity of surface water and groundwater and the biological condition of perennial and intermittent streams under seasonal flow conditions for the proposed permit and adjacent areas.  The determination must be based on an analysis of the baseline hydrologic, geologic, biological, and other information required under § 780.19 of this part.  It must include findings on:  



(1)  Whether the operation may cause material damage to the hydrologic balance outside the permit area.



(2)  Whether acid-forming or toxic-forming materials are present that could result in the contamination of surface water or groundwater.



(3)  Whether the proposed operation may result in contamination, diminution, or interruption of an underground or surface source of water within the proposed permit or adjacent areas that is used for a domestic, agricultural, industrial, or other legitimate purpose.



(4)  Whether the proposed operation will either intercept or create  aquifers in surface mine spoil or underground mine voids. 



(5)  What impact the proposed operation will have on:  



(i)  Sediment yields from the area to be disturbed;



(ii)  Water quality within the proposed permit and adjacent areas, including, at a minimum—



(A)  Major anions including, at a minimum, bicarbonate, sulfate, and chloride.



(B)  Major cations, including, at a minimum, calcium, magnesium, sodium, and potassium.



(C)  pH.



(D)  Selenium.



(E)  Specific conductance corrected to 25°C.



(F)  Total alkalinity.



(G)  Total dissolved solids.



(H)  Hot acidity.



(I)  Total iron.



()J  Total manganese.



(K)  Total suspended solids.



(L)   Other water quality parameters of local importance, as determined by a review of the baseline information required under § 780.19 of this part.



(iii)  Flooding and precipitation runoff patterns and characteristics in accordance with §780.29 of this part.



(iv)  Peak flow magnitude and frequency for perennial, intermittent, and ephemeral streams within the proposed permit and adjacent areas. 



(v)  Seasonal variations in streamflow.



(vi)  The availability of groundwater and surface water, including the impact of any diversion of surface or subsurface flows to underground mine workings or any changes in watershed size as a result of the postmining surface configuration.



(vii)  The biological condition of streams within the proposed permit and adjacent areas. 



(viii)  Other characteristics as required by the regulatory authority.  



(b)  Supplemental information. [Formerly §780.21(b)(3)] The regulatory authority must require that you, the applicant, submit supplemental information if the PHC determination indicates that the proposed operation may result in adverse impacts to the hydrologic balance or to the biological condition of streams within the proposed permit or adjacent areas, or that acid-forming or toxic-forming material is present that may result in the contamination of groundwater or surface water.  The supplemental information must be adequate to fully evaluate the probable hydrologic consequences and to plan remedial and reclamation activities.  It may include additional drilling, geochemical analyses of overburden materials, aquifer tests, hydrogeologic analyses of the water-bearing strata, analyses of flood flows, or analyses of other water-quality or water-quantity characteristics.



(c)  Subsequent reviews of PHC determinations.  (1)  The regulatory authority must review each application for a permit revision to determine whether a new or updated PHC determination is needed.



(2)  The regulatory authority must require that you prepare a new or updated PHC determination if the review under paragraph (c)(1) of this section finds that one is needed.  




§ 780.21  Cumulative hydrologic impact assessment (CHIA).  [Formerly §780.21(g)]



(a)  General.  (1)  The regulatory authority must prepare an assessment of the probable cumulative hydrologic impacts of the proposed operation and all anticipated mining upon surface-water and groundwater systems in the cumulative impact area.  This assessment, which is known as the CHIA, must be sufficient to determine, for purposes of permit approval, whether the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area, as that term is defined in § 701.5 of this chapter. 



(2)  In preparing the CHIA, the regulatory authority will consider relevant information on file for other mining operations located within the cumulative impact area or in similar watersheds. 



(3)  As provided in §780.19(g) of this part, the regulatory authority may not approve your permit application until the hydrologic, geologic, and biological information needed to prepare the CHIA is available, either from other federal and state agencies or from you.



(b)  Contents.  At a minimum, the CHIA must include—



(1)  A map and a description of the cumulative impact area, as that term is defined in §701.5 of this chapter.



(2)  A description of all previous, existing, and anticipated surface and underground mining within the cumulative impact area.



(3)  A description of baseline hydrologic information for the cumulative impact area, including qualitative and quantitative information concerning the usage of surface water and groundwater, the quality and quantity of surface water and groundwater, and the biological condition of streams.



(4)  A discussion of any potential concerns identified in the PHC determination required under § 780.20 of this part.



(5)  A quantitative assessment of how all anticipated mining may potentially impact each baseline parameter, and how those impacts might affect the hydrologic balance outside the proposed permit area.



(6)  Quantitative criteria defining material damage to the hydrologic balance outside the permit area on a site-specific basis in terms of parameters of concern.



(7)  Threshold values for water quality and quantity parameters that, when detected by the monitoring required under §§ 816.35 and 816.36 of this chapter, will trigger reassessment of the PHC determination and CHIA, as well as the development and implementation of appropriate corrective measures under § 773.17(i) of this chapter.



(8)  An evaluation, with references to supporting data and analyses, of whether the CHIA will support a finding that the proposed operation has been designed to prevent material damage to the hydrologic balance outside the permit area.  To support this finding, the CHIA must contain the following determinations—



(i)  After taking into account seasonal variations in flow, the amount and concentration of parameters of concern discharged to groundwater and surface water during all phases of mining and reclamation at all times of the year will not cause material damage to the biological condition of the receiving stream.



(ii)  The proposed operation has been designed to ensure that both the mining operation and the final configuration of the reclaimed area will not result in increased peak flows from precipitation events or thaws, when compared with premining peak flows.



(iii)  The total volume of flow from the reclaimed area, during every season of the year, will not vary in a way that would preclude or disrupt any existing or approved use of surface water or groundwater or any designated use of surface water under section 101(a) or 303(c) of the Clean Water Act. 



(iv)  Perennial and intermittent streams located outside the permit area but within the cumulative impact area will continue to have sufficient base flow and recharge capacity; i.e., perennial stream segments will retain perennial flows and intermittent stream segments will retain at least intermittent flows both during and after mining and reclamation.



(v)  The cumulative effects of the proposed operation on streams located outside the permit area will not result in a change in stream classification or preclude any designated use under section 101(a) or 303(c) of the Clean Water Act.



(c)  Subsequent reviews.  (1)  The regulatory authority must review each application for a permit revision to determine whether a new or updated CHIA is needed.



(2)  The regulatory authority must reevaluate the CHIA during the midterm permit review required by § 774.10 of this chapter and during the permit renewal process to determine whether the CHIA remains accurate and whether the material damage criteria and corrective action thresholds in the CHIA and the permit are adequate to ensure that material damage to the hydrologic balance outside the permit area will not occur.  This evaluation must include a review of all water monitoring data from both this operation and all other mining permits issued within the cumulative impact area.



(3)  The regulatory authority must prepare a new or updated CHIA if the review conducted under paragraph (c)(1) or (c)(2) of this section finds that one is needed.






§ 780.22  Hydrologic reclamation plan and alternative water sources. [Formerly §780.21(h)]



(a)  Hydrologic reclamation plan.  Your permit application must include a plan, with maps and descriptions, demonstrating how the proposed operation will comply with the applicable provisions of this subchapter and subchapter K of this chapter that relate to protection of the hydrologic balance.  The plan must—



(1)  Be specific to local hydrologic conditions.



(2)  Include preventive or remedial measures for any potential adverse hydrologic consequences identified in the PHC determination prepared under § 780.20 of this part.  These measures must describe the steps that you will take during mining and reclamation through final bond release under § 800.42(d) of this chapter to—



(i)  Minimize disturbances to the hydrologic balance within the proposed permit and adjacent areas.



(ii)  Prevent material damage to the hydrologic balance outside the proposed permit area.



(iii)  Meet applicable federal and state water quality laws and regulations.



(iv)  Protect the rights of existing water users in accordance with paragraph (b) of this section and §816.40 of this chapter.



(v)  Avoid acid or toxic drainage to surface waters or degradation of groundwater.



(vi)  Prevent, to the extent possible using the best technology currently available, additional contributions of suspended solids to streamflow.



(vii)  Provide water-treatment facilities when needed.



(viii)  Control surface-water runoff.



(ix)  Restore the approximate premining recharge capacity. 

(3)  Address the impacts of any transfers of water among active and abandoned mines within the proposed permit and adjacent areas.



(4)  Describe the steps that you will take during mining and reclamation through final bond release to protect and enhance aquatic life and related environmental values to the extent possible using the best technology currently available.



(b)  Alternative water source information. [Formerly §780.21(e)] (1)  If the PHC determination prepared under § 780.20 of this part indicates that the proposed mining operation may result in contamination, diminution, or interruption of an underground or surface source of water within the proposed permit or adjacent areas that is used for a domestic, agricultural, industrial, or other legitimate purpose, your application must demonstrate that alternative water sources are both available and feasible to develop.  The alternative water sources must be of suitable quality and sufficient in quantity to support existing premining uses and approved postmining land uses.  



(2)  If you cannot identify an alternative water source that is both suitable and available, you must modify your application to prevent the proposed operation from contaminating, interrupting, or diminishing any water supply protected under §816.40 of this chapter.



(3)(i)  When a suitable alternative water source is available, your operation plan must require that the alternative water supply be developed and installed on a permanent basis before your operation may adversely affect an existing water supply protected under §816.40 of this chapter.



(ii)  Paragraph (b)(3)(i) of this section will not apply immediately if you demonstrate, and the regulatory authority finds, that the proposed operation also would adversely affect the replacement supply.  In that case, your plan must require provision of a temporary replacement water supply until it is safe to install the permanent replacement water supply required under paragraph (b)(3)(i) of this section.



(4)  Your application also must describe how you will provide both temporary and permanent replacements for any unexpected losses of water supplies protected under §816.40 of this chapter.




§ 780.23  Monitoring plans and related requirements.  [Existing §780.23 will be redesignated as §780.24]



(a)  Groundwater monitoring plan. [Formerly §780.21(i)] (1)  General.  Your permit application must include a groundwater monitoring plan adequate to evaluate the impacts of the mining operation on groundwater in the proposed permit and adjacent areas and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.  The plan must—



(i)  Identify the parameters to be monitored.



(ii)  Specify the sampling frequency for each parameter.



(iii)  Establish a sufficient number of appropriate monitoring sites within the zone of potential influence of the proposed operation.  At a minimum, the plan must include—



(A)  Monitoring sites located up-gradient and down-gradient of the proposed operation;



(B)  Monitoring wells placed in backfilled portions of the permit area after backfilling and grading of all or a portion of the permit area is completed; and



(C)  If required by the regulatory authority, monitoring wells in underground mine workings that are hydrologically connected to the proposed permit area. 



(iv)  Describe how the monitoring data will be used to determine the impacts of the operation upon the hydrologic balance and the biological condition of streams within the permit and adjacent areas.  



(v)  Describe how the water samples will be collected, preserved, stored, and transmitted for analysis. 



(2)  Parameters.  (i)  The plan must provide for the monitoring of parameters that relate to the suitability of the groundwater to support existing and approved uses, including the premining and postmining land uses, the biological condition of streams, and the uses of those streams as designated under section 101(a) or 303(c) of the Clean Water Act.



(ii)  At a minimum, the plan must require that the following parameters be measured at each location every three months, with data submitted to the regulatory authority at the same frequency:



(A)  Major anions, including, at a minimum, bicarbonate, chloride, and sulfate.



(B)  Major cations, including, at a minimum, calcium, magnesium, potassium, and sodium.



(C)  pH.



(D)  Selenium.



(E)  Specific conductance corrected to 25°C.



(F)  Total alkalinity.



(G)  Total dissolved solids.



(H)  Hot acidity.



(I)  Total iron.



(J)  Total manganese.



(K)  Water levels, discharge rates, or yield rates.



(L)  Any parameter listed in §780.19(d) of this part, if detected by the sampling conducted under that paragraph.



(M)  Any other parameters of local significance, as determined by the regulatory authority, based upon the information and analyses required under §§ 780.19 through 780.21 of this part.



(3)  Regulatory authority review and action.  (i)  Upon completing review of the application, the regulatory authority may require that you revise the plan to increase the frequency of monitoring, to require monitoring of additional parameters, or to require monitoring at additional locations, if the additional requirements would contribute to protection of the hydrologic balance. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.  At a minimum, the plan must require monitoring of all parameters for which material damage thresholds and corrective action trigger values are established pursuant to the cumulative hydrologic impact assessment.



(4)  Exception.  If you can demonstrate, on the basis of the PHC determination prepared under §780.20 of this part or other available information that a particular water-bearing stratum in the proposed permit and adjacent areas does not serve as an aquifer that is essential to maintain  the hydrologic balance within the cumulative impact area, the regulatory authority may waive monitoring of that stratum.  



(b)  Surface-water monitoring plan. [Formerly §780.21(j)] (1)  General.  Your permit application must include a surface-water monitoring plan adequate to evaluate the impacts of the mining operation on surface water in the proposed permit and adjacent areas and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.  The plan must—



(i)  Identify the water quantity and quality parameters to be monitored.



(ii)  Require on-site measurement of precipitation amounts at specified locations within the permit area, using self-recording devices.  Measurement of precipitation amounts must continue through Phase II bond release under §800.42(c) of this chapter or any longer period specified by the regulatory authority. 



(iii)  Specify the sampling frequency for each parameter to be monitored.



(iv)  Establish a sufficient number of appropriate locations within the potential zone of influence of the proposed operation at which the parameters identified in paragraphs (b)(1)(ii) and (b)(2) of this section will be monitored.  At a minimum, the plan must include locations upstream and downstream of the proposed operation.



(v)  Describe how the monitoring data will be used to determine the impacts of the operation upon the hydrologic balance, including water quality, water quantity, and the magnitude and frequency of peak flows, and the biological condition of streams within the proposed permit and adjacent areas.  



(vi)  Describe how the water samples will be collected, preserved, stored, and transmitted for analysis. 



(2)  Parameters.  (i)  General requirements.  The plan must provide for the monitoring of parameters that relate to the—



(A)  Applicable effluent limitation guidelines and standards under 40 CFR part 434.



(B)  Findings and predictions in the PHC determination prepared under §780.20 of this part.



(C) Surface-water runoff control plan prepared under §780.29 of this part.



(D)  Biological condition of streams and other surface-water bodies;



(E)  Suitability of the surface water to support existing and approved uses, including the premining and postmining land uses, and any designated uses under section 101(a) or 303(c) of the Clean Water Act. 



(ii)  Monitoring locations other than point-source discharges.  For all monitoring locations other than point-source discharges, the plan must require that the following parameters be measured at each location at least every 3 months, with data submitted to the regulatory authority at the same frequency: 



(A)  Flow rates.  The plan must require use of generally accepted professional flow measurement techniques.  Visual observations are not acceptable.



(B)  Major anions, including, at a minimum, bicarbonate, chloride, and sulfate.



(C)  Major cations, including, at a minimum, calcium, magnesium, potassium, and sodium.



(D)  pH.



(E)  Selenium.



(F)  Specific conductance corrected to 25°C.



(G)  Total alkalinity.



(H)  Total dissolved solids.



(I)  Hot acidity.



(J)  Total iron.



(K)  Total manganese.



(L)  Total suspended solids.



(M)  Any parameter listed in §780.19(d) of this part, if detected by the sampling conducted under that paragraph.



(N)  Any other parameters of local significance, as determined by the regulatory authority, based upon the information and analyses required under §§ 780.19 through 780.21 of this part.



(O)  Any other parameters for which the National Pollutant Discharge Elimination System permitting authority establishes effluent limits. 



(iii)  Point-source discharges.  For point-source discharges, the plan must—



(A)  Provide for monitoring in accordance with 40 CFR parts 122, 123, and 434 and as required by the National Pollutant Discharge Elimination System permitting authority.



(B)  Require measurement of flow rates of point-source discharges, using generally accepted professional flow measurement techniques.



(iv)  Section 404 requirements.  The plan must incorporate any site-specific monitoring requirements imposed by the agency responsible for administration of section 404 of the Clean Water Act.

(3)  Regulatory authority review and action.  (i)  Upon completing review of your application, the regulatory authority may require that you revise the plan to increase the frequency of monitoring, to require monitoring of additional parameters, or to require monitoring at additional locations, if the additional requirements would contribute to protection of the hydrologic balance. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.  At a minimum, the plan must require monitoring of all parameters for which material damage thresholds and corrective action trigger values have been established pursuant to the cumulative hydrologic impact assessment.



(c)  Biological condition monitoring plan.  (1)  General.  Your permit application must include a plan for monitoring the biological condition of perennial and intermittent streams within the proposed permit and adjacent areas.  The plan must be adequate to evaluate the impacts of the mining operation on the biological condition of those streams and to determine in a timely manner whether corrective action is needed to prevent the operation from causing material damage to the hydrologic balance outside the permit area.



(2)  Monitoring techniques.  (i)  The plan must identify the biological metrics to be monitored, the sampling frequency (at least annually), and monitoring site locations.  It must require that monitoring data be submitted to the regulatory authority on an annual basis.



(ii)  The plan must adhere to the protocols established by the state or tribal authority responsible for preparing the water quality inventory under section 305(b) of the Clean Water Act in the jurisdiction in which the proposed operation is located or other protocols utilized by the agencies responsible for implementing the Clean Water Act.



(iii)  The plan must explain how the proposed techniques will be sufficient to monitor the impacts of the operation on the biological condition of all perennial or intermittent streams within the proposed permit and adjacent areas without unnecessarily depleting the populations of the species being monitored.



(3)  Regulatory authority review and action.  (i)  Upon completing review of your application, the regulatory authority may require that you revise the plan to adjust monitoring locations, the frequency of monitoring, and the species to be monitored. 



(ii)  After completing preparation of the cumulative hydrologic impact assessment required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the monitoring plan and require that you make any necessary changes.



(d)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area includes only lands eligible for remining, you may request that the regulatory authority modify the groundwater and surface-water monitoring requirements of paragraphs (a) and (b) of this section and modify or waive the biological condition monitoring plan requirements of paragraph (c) of this section.



(ii)  The regulatory authority may approve your request if it determines that a less extensive monitoring plan will be adequate to monitor the impacts of the proposed operation on groundwater and surface water, based upon an evaluation of the quality of groundwater and surface water and the biological condition of the receiving stream at the time of application.



(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority may waive the biological condition monitoring plan requirements of paragraph (c) of this section if you demonstrate, and if the regulatory authority finds in writing, that your operation will not—



(A)  Mine through or bury any perennial, intermittent, or ephemeral stream;



(B)  Create a point-source discharge to any perennial or intermittent stream; or



(C)  Modify the base flow of any perennial or intermittent stream.



(ii)  If you meet all the criteria of paragraph (d)(2)(i) of this section with the exception of paragraph (d)(2)(i)(B) of this section, you may request, and the regulatory authority may approve, limiting the biological condition monitoring requirements of paragraph (c) of this section to only the stream that will receive the point-source discharge.



(e)  Coordination with Clean Water Act agencies.  The regulatory authority will consult with the agencies responsible for issuing permits, authorizations, and certifications under the Clean Water Act and make best efforts to minimize differences in monitoring locations and reporting requirements to the extent practicable and consistent with each agency’s mission, statutory requirements, and implementing regulations.






§ 780.24  Postmining land use plan.  [Formerly §780.23(b), paragraph (a) moved to §779.22.]



(a)  What information must my application contain?  Your application must—



(1)  Describe and map the proposed use or uses  of the land within the proposed permit area following reclamation, based on the categories of land uses listed in the definition of land use in §701.5 of this chapter.



(2)  Discuss the utility and capability of the reclaimed land to support a variety of other uses, including the uses that the land was capable of supporting before any mining, as identified under §779.22 of this chapter, regardless of the proposed postmining land use.



(3)  Explain how the proposed postmining land use is consistent with existing state and local land use policies and plans.  



(4)  Include a copy of the comments concerning the proposed postmining use that you receive from the—



(i)  Legal or equitable owner of record of the surface of the proposed permit area; and



(ii)  State and local government agencies that would have to initiate, implement, approve, or authorize the proposed use of the land following reclamation.



(5)  Explain in detail how the proposed postmining land use will be achieved and what support activities may be needed to do so. 



(6)  Include any materials that the regulatory authority needs to make a decision under paragraph (b) of this section.



(b) [Moved from existing § 816.133(c)] Requirements for alternative postmining land uses.  (1)  Paragraph (b) of this section applies to you if you propose to restore the proposed permit area or a portion thereof to a condition capable of supporting a higher or better use rather than to a condition capable of supporting the use or uses that the land supported before any mining. 



(2)  The regulatory authority may approve a higher or better use as an alternative postmining land use only if, after consultation with the landowner or the land management agency having jurisdiction over the lands, the regulatory authority finds, in writing, that your application demonstrates that the proposed use or uses meet the following requirements—



(i)  There is a reasonable likelihood for achievement of the proposed use, as documented by construction contracts, economic forecasts, land use planning agency studies, or zoning.



(ii)  The proposed use does not present any actual or probable hazard to public health or safety or any threat of water diminution or pollution.



(iii)  The proposed use will not—



(A)  Be impractical or unreasonable.



(B)  Be inconsistent with applicable land use policies or plans.



(C)  Involve unreasonable delay in implementation.  Under this criterion, the regulatory authority may not approve retention of mining-related structures other than roads and impoundments for potential future use as part of the postmining land use.  If a structure is not in use as part of the approved postmining land use by the end of the revegetation responsibility period specified in § 816.115 of this chapter, you must remove the structure and reclaim the land upon which it was located.  The amount of bond required for the permit must include the cost of removing the structure and reclaiming the land.



(D)  Cause or contribute to a violation of federal, state, or local laws.



(E)  Have a substantially greater adverse impact on the biological condition of perennial and intermittent streams than would occur if the land were restored to a condition capable of supporting the uses that it was capable of supporting before any mining.



(F)  Cause changes in peak flows from the reclaimed area to the extent that the changes would result in material damage to the hydrologic balance outside the permit area.  



(G)  Cause the total volume of flow from the reclaimed area, during every season of the year, to vary in a way that would preclude any existing or approved use of surface water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of the Clean Water Act.



(iv)  The revegetation plan requires the use of native tree and shrub species for revegetation of all portions of the proposed permit area that were forested at the time of application or that would revert to forest under conditions of natural succession, provided that the planting of trees on those lands would not be inconsistent with achievement of the proposed postmining land use.



(c)  Special provision for previously mined areas. [Formerly the last sentence of §816.133(b)] If the land was previously mined and cannot be reclaimed to the land use that existed before any mining because of the previously mined condition, you may propose, and the regulatory authority may approve, any appropriate postmining land use that is both achievable and compatible with land uses in the surrounding area, provided that you comply with paragraphs (a) and (b)(2)(iv) of this section. 
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(a)  General.  Each application must include a general plan and a detailed design plan for each proposed siltation structure, impoundment, and refuse pile within the proposed permit area.



(1)  Each general plan must—(i)  Be prepared by, or under the direction of, and certified by a qualified, registered, professional engineer, a professional geologist, or in any State which authorizes land surveyors to prepare and certify such plans, a qualified, registered, professional, land surveyor, with assistance from experts in related fields such as landscape architecture.



(ii)  Contain a description, map, and cross section of the structure and its location.



(iii)  Contain hydrologic and geologic information required to assess the hydrologic impact of the structure.



(iv)  Contain an analysis of the potential effect on the structure if subsurface strata subside as a result of past, current, or future underground mining activities within the proposed permit and adjacent areas.



(v)  Contain an analysis of the potential for the impoundment to drain into subjacent underground mine workings, together with an analysis of the impacts of such drainage.



(vi)  Contain a certification statement which includes a schedule setting forth the dates that any detailed design plans for structures that are not submitted with the general plan will be submitted to the regulatory authority.  The regulatory authority shall have approved, in writing, the detailed design plan for a structure before construction of the structure begins.



(2)(i)  Impoundments meeting the criteria for Significant Hazard Class or High Hazard Class (formerly Class B or C) dams in “Earth Dams and Reservoirs,” Technical Release No. 60 (210–VI–TR60, July 2005), published by the U.S. Department of Agriculture, Natural Resources Conservation Service, must comply with the requirements of this section for structures that meet the criteria in §77.216(a) of this title.  Technical Release No. 60 (TR–60) is hereby incorporated by reference.  The Director of the Federal Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  You may review and download the incorporated document from the Natural Resources Conservation Service's Web site at http://www.info.usda.gov/scripts/lpsiis.dll/TR/TR_210_60.htm.  You may inspect and obtain a copy of this document, which is on file at the Administrative Record Room, Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the availability of this document at OSM, call 202–208–2823.  You also may inspect a copy of this document at the National Archives and Records Administration (NARA).  For information on the availability of this material at NARA, call 202–741–6030 or go to http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.



(ii)  Each detailed design plan for a structure that meets the criteria in § 77.216(a) of this title must—



(A)  Be prepared by, or under the direction of, and certified by a qualified registered professional engineer with assistance from experts in related fields such as geology, land surveying, and landscape architecture;



(B)  Reflect any geotechnical investigation, design, and construction requirements for the structure, including any investigations and measures needed to protect against potential adverse impacts from subsidence resulting from underground mine workings underlying or adjacent to the structure;



(C)  Describe the operation and maintenance requirements for each structure; and



(D)  Describe the timetable and plans to remove each structure, if appropriate.



(b)  Siltation structures.  Siltation structures must be designed in compliance with the requirements of § 816.46 of this chapter.



(c)  Permanent and temporary impoundments.  (1)  Permanent and temporary impoundments must be designed to comply with the requirements of § 816.49 of this chapter.



(2)  Each plan for an impoundment meeting the criteria in § 77.216(a) of this title must comply with the requirements of § 77.216–2 of this title.  The plan required to be submitted to the District Manager of MSHA under § 77.216 of this title must be submitted to the regulatory authority as part of the permit application.



(3)  For impoundments not included in paragraph (a)(2) of this section, the regulatory authority may establish, through the regulatory program approval process, engineering design standards that ensure stability comparable to a 1.3 minimum static safety factor in lieu of engineering tests to establish compliance with the minimum static safety factor of 1.3 specified in § 816.49(a)(4)(ii) of this chapter.



(4)  If the structure meets the Significant Hazard Class or High Hazard Class criteria for dams in TR–60 or meets the criteria of § 77.216(a) of this chapter, each plan must include a stability analysis of the structure.  The stability analysis must include, but not be limited to, strength parameters, pore pressures, and long-term seepage conditions.  The plan also must contain a description of each engineering design assumption and calculation with a discussion of each alternative considered in selecting the specific design parameters and construction methods.



(d)  Coal mine waste impoundments and refuse piles.  If you, the permit applicant, propose to place coal mine waste in a refuse pile or impoundment, or if you plan to use coal mine waste to construct an impounding structure, you must comply with the applicable requirements in paragraphs (d)(1) through (d)(3) of this section.



(1)  Requirements related to perennial and intermittent streams.  If you propose to construct a refuse pile or coal mine waste impoundment in or within 100 feet of a perennial or intermittent stream, you must—



(i)  Explain, to the satisfaction of the regulatory authority, why an alternative configuration or coal mine waste disposal method that would not result in placement of coal mine waste in or within 100 feet of a perennial or intermittent stream is not reasonably possible; and



(ii)  Comply with the requirements of § 780.28 of this part concerning activities in or near perennial and intermittent streams.



(2)  Design requirements for refuse piles.  Refuse piles must be designed to comply with the requirements of §§ 816.81 and 816.83 of this chapter.



(3)  Design requirements for coal mine waste impoundments and impounding structures.  Impounding structures constructed of or intended to impound coal mine waste must be designed to comply with the requirements of §§ 816.81 and 816.84 of this chapter, which incorporate the requirements of paragraphs (a) and (c) of § 816.49 of this chapter.  In addition, the design must meet the following requirements—



(i)  The plan for each structure that meets the criteria of § 77.216(a) of this title must comply with the requirements of § 77.216–2 of this title.



(ii)  Each plan for a coal mine waste impoundment must contain the results of a geotechnical investigation to determine the structural competence of the foundation that will support the proposed impounding structure and the impounded material.  An engineer or engineering geologist must plan and supervise the geotechnical investigation.  In planning the investigation, the engineer or geologist must—



(A)  Determine the number, location, and depth of borings and test pits using current prudent engineering practice for the size of the impoundment and the impounding structure, the quantity of material to be impounded, and subsurface conditions.



(B)  Consider the character of the overburden and bedrock, the proposed abutment sites for the impounding structure, and any adverse geotechnical conditions that may affect the particular impoundment.



(C)  Identify all springs, seepage, and groundwater flow observed or anticipated during wet periods in the area of the proposed impoundment.



(D)  Consider the possibility of mudflows, rock-debris falls, or other landslides into the impoundment or impounded material.



(iii) [Formerly located at 816.84(f)] The design must allow at least 90 percent of the water stored in the impoundment during the design precipitation event to be removed within a 10-day period.






§ 780.28  What additional requirements apply to proposed activities in, through, or adjacent to perennial and intermittent streams?



(a)  To what activities does this section apply?  This section applies to applications to conduct surface mining activities in or through perennial or intermittent streams as that term is defined in §701.5 of this chapter, or on the surface of lands within 100 feet, measured horizontally, of such streams.  Those activities include, but are not limited to, mining through or diverting streams; constructing sedimentation ponds, excess spoil fills, and coal mine waste disposal facilities in or near streams; and constructing stream crossings for roads and utilities, as well as the full range of mining and reclamation activities that the application may propose to take place outside the stream but on the surface of lands within 100 feet of the stream.



(b)  What must I include in my application?  Whenever you propose to conduct any surface mining activity in or through a segment of a perennial or intermittent stream, or on the surface of land within 100 feet of a perennial or intermittent stream, you, the permit applicant, must—



(1)  Demonstrate that the proposed activity would not—



(i)  Preclude any premining use, or any designated use under section 101(a) or 303(c) of the Clean Water Act, of the affected stream segment following the completion of mining and reclamation.



(ii)  Have more than a minimal adverse impact on the premining ecological function of the affected stream segment following the completion of mining and reclamation.



(iii)  Result in conversion of the stream segment from intermittent to ephemeral or from perennial to either intermittent or ephemeral.  



(iii)  Cause or contribute to a violation of federal, state, or tribal water quality standards.



(iv)  Cause material damage to the hydrologic balance outside the permit area.



(2)  In areas that were forested at the time of application or that would revert to forest under conditions of natural succession, propose to establish or reestablish a 300-foot forested buffer using native species, including species with riparian characteristics, on each side of the stream as part of the reclamation process, unless doing so would be clearly inconsistent with the postmining land use.

(c)  What special permit application requirements apply if you propose to mine through or divert a stream?  



(1)  The design and location of perennial, intermittent, and ephemeral stream channels to be restored after the completion of mining must be similar to the premining drainage pattern documented under §779.16 of this chapter, unless the regulatory authority approves a different pattern based on stability or fish and wildlife enhancement concerns.



(2)  If you propose to mine through or divert a perennial or intermittent stream, you must—



(i)  Comply with the requirements of paragraph (b)(1) of this section.



(ii)  Demonstrate that there is no reasonable alternative that would avoid mining through or diverting the stream.



(iii)  Design the operation to minimize the extent to which the stream will be mined through or diverted.



(iv)  Demonstrate, based upon a preponderance of the evidence, that you can restore the form and ecological function of the affected stream segment using the techniques in the proposed reclamation plan.



(v)  Comply with the following stream-channel restoration and stream-channel diversion design requirements:



(A)  Designs for permanent stream-channel diversions, temporary stream-channel diversions that will remain in use for 2 or more years, and stream channels to be restored after the completion of mining must adhere to natural channel design techniques so as to restore or approximate the premining characteristics of the original stream channel, including the natural riparian vegetation and the natural hydrological characteristics of the original stream, to promote the recovery and enhancement of the aquatic habitat and to minimize adverse alteration of stream channels on and off the site, including channel deepening or enlargement.



(B)  The hydraulic capacity of all temporary and permanent stream-channel diversions must be at least equal to the hydraulic capacity of the unmodified stream channel immediately upstream and downstream from the diversion.



(C)  All temporary and permanent stream-channel diversions must be designed so that the combination of channel, bank, and flood-plain configuration is adequate to pass safely the peak runoff of a 10-year, 6-hour precipitation event for a temporary diversion and a 100-year, 6-hour precipitation event for a permanent diversion.



(vi)  Submit a certification from a qualified registered professional engineer that the design of all stream-channel diversions and all stream channels to be restored after the completion of mining meets the design requirements of this section and any design criteria established by the regulatory authority.



(vii)  Ensure that the mining and reclamation timetable submitted under §780.12 of this part complies with the sequencing requirements of §816.57(b) of this chapter if you propose to mine through more than one stream segment.



(viii)(A)  Propose to establish or reestablish a 300-foot forested buffer using native species, including species with riparian characteristics, on each side of the new or restored stream channel as part of the reclamation process if that land was forested at the time of application or would revert to forest under conditions of natural succession.



(B)  Paragraph (c)(2)(viii)(A) of this section does not apply to prime farmland historically used for cropland.



(d)  What special provisions apply if you propose to construct excess spoil fills or coal mine waste disposal facilities in a perennial or intermittent stream?



(1)(i)  If you propose to construct an excess spoil fill under §780.35 of this part or a coal mine waste disposal facility under §780.25(d) of this part that would cover all or part of a perennial or intermittent stream, you must comply with the requirements of paragraph (d) of this section in place of the requirements of paragraphs (b) and (c) of this section.



(ii)  If you propose to construct an excess spoil fill under §780.35 of this part or a coal mine waste disposal facility under §780.25(d) of this part that would not cover all or part of a perennial or intermittent stream, but that would disturb the surface of land within 100 feet of a perennial or intermittent stream, you are not subject to the requirements of paragraph (d) of this section, but you must comply with the requirements of paragraphs (b) and (c) of this section.  (2)  If you propose to construct an excess spoil fill or coal mine waste disposal facility of the nature described in paragraph (d)(1)(i) of this section, your application must demonstrate that—



(i)  There is no reasonable alternative that would avoid placement of excess spoil or coal mine waste in the stream.



(ii)  You have designed the operation to minimize the amount of excess spoil or coal mine waste to be placed in the stream to the fullest extent possible.



(iii)  The location and configuration selected for the proposed excess spoil fill or coal mine waste disposal facility represents the alternative with the least adverse impact on fish, wildlife, and related environmental values after evaluating all reasonable alternatives within the proposed permit area and within one haul road mile of the proposed area to be mined.



(iv)  The fish and wildlife enhancement plan submitted under §780.16 of this part includes enhancement measures that would fully offset any adverse impacts that the fill would have on fish, wildlife, and related environmental values. 



(v)  Based upon a preponderance of the evidence, construction of the excess spoil fill or coal mine waste disposal facility will not result in more than a de minimis adverse impact on the biological condition of perennial or intermittent streams or other surface-water bodies located outside the proposed permit area.  You must base this demonstration upon a comparison of the premining baseline biological condition of perennial and intermittent streams and other surface-water bodies within the watershed with the anticipated postmining biological condition of those streams and other surface-water bodies.



(vi)  You have designed the excess spoil fill or coal mine waste disposal facility in a manner that will not cause or contribute to a violation of federal, state, or tribal water quality standards or cause material damage to the hydrologic balance outside the permit area.



(vii)  The revegetation plan under §780.12(g) of this part requires reforestation of the completed excess spoil fill if the land was forested at the time of application or if it would revert to forest under conditions of natural succession.



(e)  What is the regulatory authority’s responsibility?  (1)  The regulatory authority may not approve an application under this section unless it first makes a specific finding that you, the applicant, have fully satisfied the requirements of this section.



(2)  When applicable, the regulatory authority must include the appropriate sequencing requirements of §816.57(b)(2)(iv) of this chapter as a specific condition of permit issuance.
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§ 780.29  Surface-water runoff control plan.



Your application must contain a surface-water runoff control plan that includes the following—



(a)  An analysis of how you will handle surface-water runoff in a manner that will prevent discharges from the proposed permit area, both during and after mining and reclamation, from exceeding the premining discharge for the same size precipitation event, as determined from the appropriate regional Natural Resources Conservation Service storm distribution.



(b)  A surface-water runoff monitoring and inspection program that will provide sufficient precipitation and stormwater discharge data for the proposed permit area to evaluate the effectiveness of the surface-water runoff control practices under paragraph (a) of this section.  The surface-water runoff monitoring and inspection program must specify criteria, including frequency, for monitoring, inspection, maintenance, and reporting activities.  At a minimum, the program must include monitoring locations that adequately represent the drainage distribution across the entire proposed permit area.



(c)  Descriptions, including maps and cross sections, of how diversions will be constructed in compliance with § 816.43 of this chapter.








§ 780.35  What requirements apply to the disposal of excess spoil?



(a)  Applicability.  This section applies to you, the permit applicant, if you propose to generate excess spoil as part of your operation.



(b)  Demonstration of minimization of excess spoil.  (1)  You must submit a demonstration, with supporting calculations and other documentation, that the operation has been designed to minimize, to the extent possible, the volume of excess spoil that the operation will generate.



(2)  The demonstration under paragraph (b)(1) of this section must explain, in quantitative terms, how the maximum amount of overburden will be returned to the mined-out area after considering—



(i)  Applicable regulations concerning backfilling, compaction, grading, and restoration of the approximate original contour. 



(ii)  Safety and stability needs and requirements.



(iii)  The need for minimal backfill setbacks for drainage berms and access roads.



(iv)  Needs and requirements associated with revegetation and the proposed postmining land use.



(v)  Any other relevant regulatory requirements.



(3)  Paragraph (b)(2) of this section does not prohibit the placement of what would otherwise be excess spoil on the mined-out area to heights in excess of the premining elevation if safety and stability requirements are met and if the final surface configuration is compatible with the surrounding terrain and is consistent with natural premining landforms.



(4)  You may not create a final-cut impoundment under § 816.49(b) of this chapter or place coal combustion residues or other noncoal materials in the mine excavation if doing so would result in the creation of excess spoil.



(c)  Fill capacity demonstration.  You must submit a demonstration, with supporting calculations and other documentation, that the designed maximum cumulative volume of all proposed excess spoil fills within the permit area is no larger than the capacity needed to accommodate the anticipated cumulative volume of excess spoil that the operation will generate, as calculated under paragraph (b) of this section.



(d)  Requirements related to perennial and intermittent streams.  If you propose to construct an excess spoil fill in or within 100 feet of a perennial or intermittent stream, you must comply with the requirements of § 780.28 of this part concerning activities in or near perennial or intermittent streams.



(e)  Location.  (1)  You must submit maps and cross-section drawings showing the location and profile of all proposed excess spoil fills.  



(2)  You must locate fills on the most moderately sloping and naturally stable areas available, unless the regulatory authority approves a different location based upon the alternatives analysis under §780.28 of this part or on other requirements of the Act and this chapter.



(3)  Whenever possible, you must place fills on or above a natural terrace, bench, or berm if that location would provide additional stability and prevent mass movement.



(f)  Design plans.  You must submit detailed design plans for each fill, prepared in accordance with the requirements of this section and §§ 816.71 through 816.74 of this chapter.  You must design the fill and appurtenant structures using current prudent engineering practices and any additional design criteria established by the regulatory authority.



(g)  Geotechnical investigation.  (1)  You must submit the results of a geotechnical investigation, with supporting calculations and analyses, of the site of each proposed fill, with the exception of those sites at which spoil will be placed only on a pre-existing bench under § 816.74 of this chapter.



(2)  You must conduct sufficient foundation investigations, as well as any necessary laboratory testing of foundation material, to determine the design requirements for foundation stability for each site.  The information submitted must include—



(i)  A description of the character of the bedrock and any adverse geologic conditions in the area of the proposed fill. 

(ii)  The geographic coordinates and a narrative description of all springs, seepage, mine discharges, and groundwater flow observed or anticipated during wet periods in the area of the proposed fill. 



(iii)  An analysis of the potential effects of any underground mine workings within the proposed permit and adjacent areas, including the effects of subsidence that may occur as a result of previous, existing, and future underground mining activities.



(iv)  A technical description of the rock materials to be utilized in the construction of fills underlain by a rock drainage blanket.



(v)  A stability analysis including, but not limited to, strength parameters, pore pressures, and long-term seepage conditions.  This analysis must be accompanied by a description of all engineering design assumptions and calculations and the alternatives considered in selecting the design specifications and methods.



(h)  Operation and reclamation plans.  You must submit plans for the construction, operation, maintenance, and reclamation of all excess spoil fills in accordance with the requirements of §§ 816.71 through 816.74 of this chapter.



(i)  Additional requirements for keyway cuts or rock-toe buttresses.  If keyway cuts or rock-toe buttresses are required under § 816.71(d) of this chapter, you must provide the—



(1)  Number, location, and depth of borings or test pits, which must be determined according to the size of the fill and subsurface conditions; and



(2)  Engineering specifications used to design the keyway cuts or rock-toe buttresses.  Those specifications must be based upon the stability analysis required under paragraph (g)(2)(v) of this section.



(j)  Design certification.  A qualified registered professional engineer experienced in the design of earth and rock fills must certify that the designs of all proposed fills and appurtenant structures meet the requirements of this section.




§ 785.14  What special provisions apply to mountaintop removal mining?



(a)  Applicability.  This section applies to you if you conduct or intend to conduct mountaintop removal mining, as that term is defined in §701.5 of this chapter.



(b)  Application and approval requirements.  The regulatory authority may issue a permit for mountaintop removal mining, without regard to the approximate original contour restoration requirements of §§ 816.102 and 816.105 of this chapter, if it first finds, in writing, on the basis of a complete application, that the following requirements are met:



(1)  The proposed postmining land use of the lands to be disturbed is an industrial, commercial, agricultural, residential, or public facility (including recreational facilities) use.



(2)  After consultation with the appropriate land-use planning agencies, if any, the regulatory authority deems that the proposed postmining land use constitutes an equal or better economic or public use of the land compared with the premining use.



(3)  You have demonstrated compliance with the requirements for alternative postmining land uses in §780.24(b) of this chapter.



(4)  You have presented specific plans for the proposed postmining land use and appropriate assurances that the use will be—



(i)  Compatible with adjacent land uses.



(ii)  Obtainable according to data regarding expected need and market.



(iii)  Assured of investment in necessary public facilities.



(iv)  Supported by commitments from public agencies where appropriate.



(v)  Practicable with respect to private financial capability for completion of the proposed use.



(vi)  Planned pursuant to a schedule attached to the reclamation plan so as to integrate the mining operation and reclamation with the postmining land use. 



(5)  The proposed operation has been designed by a registered engineer in conformance with professional standards established to assure the stability, drainage, and configuration necessary for the intended use of the site.



(6)  The proposed use is consistent with existing state and local land use plans and programs.



(7)  The regulatory authority has provided, in writing, an opportunity of not more than 60 days to review and comment on the proposed use to—



(i)  The governing body of the unit of general-purpose government in whose jurisdiction the land is located; and



(ii)  Any state or federal agency that the regulatory authority, in its discretion, determines to have an interest in the proposed use.



(8)  You have demonstrated that the proposed operation will comply with the requirements of part 824 of this chapter.



(9)  You have demonstrated that the operation will not damage natural watercourses within the proposed permit and adjacent areas unless that damage will be fully offset by the fish and wildlife enhancement measures developed under §780.16(a)(3) of this chapter.



(10)  You have demonstrated that—



(i)  The proposed operation will not increase the amount of total suspended solids or other parameters of concern discharged to groundwater and surface water from the proposed permit area, when compared to the discharges that would occur if the operation were designed to adhere to approximate original contour restoration requirements.



(ii)  The proposed operation will not increase peak flow discharges from precipitation events or thaws within the permit and adjacent areas, when compared to the discharges that would occur if the operation were designed to adhere to approximate original contour restoration requirements.



(iii)  The total volume of flow from the proposed permit area, during every season of the year, will not vary in a way that would adversely affect any existing or approved use of surface water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of the Clean Water Act.



(11)  The requirements of part 824 of this chapter have been made a specific condition of the permit.



(12)  The revegetation plan proposed and approved under §780.12(g) of this chapter requires that those portions of the proposed permit area that were forested at the time of application or that would revert to forest under conditions of natural succession be revegetated using native tree and understory species, to the extent that this requirement is not inconsistent with attainment of the proposed postmining land use.



(13)  The proposed operation complies with all other requirements of the regulatory program.



(14)  The permit is clearly identified as including mountaintop removal mining.  The permit must clearly identify the acreage and location of mountaintop removal mining areas.



(c)  Subsequent permit reviews.  (1)  The regulatory authority must review any permit issued under this section in accordance with §774.10(a)(2) of this chapter.



(2)  The regulatory authority may modify the terms and conditions of a permit for mountaintop removal mining at any time if it determines that more stringent measures are necessary to insure that the operation is conducted in compliance with the requirements of the regulatory program.






§ 785.16  What special requirements apply to permits incorporating variances from approximate original contour restoration requirements for steep-slope mining?



(a)  Application and approval requirements.  The regulatory authority may issue a permit for non-mountaintop removal, steep-slope surface coal mining operations that includes a variance from the approximate original contour requirements in § 816.102 or § 817.102 of this chapter, as referenced in § 816.107 or § 817.107 of this chapter, respectively.  The permit may contain this variance only if the regulatory authority finds, in writing, that you, the applicant, have demonstrated compliance with the following requirements, on the basis of a complete application:



(1)  After reclamation, the lands within the proposed permit area to which the variance would apply will be suitable for an industrial, commercial, residential, or public (including recreational facilities) postmining land use. 



(2) [Formerly §816.133(d)(2)] The alternative postmining land use requirements of §780.24(b) or § 784.24(b) of this chapter have been met.



(3) [Formerly §816.133(d)(4)] After consultation with the appropriate land use planning agencies, if any, the proposed use is shown to constitute an equal or better economic or public use.



(4) [Formerly §816.133(d)(9)] Federal, state, and local government agencies with an interest in the proposed land use have an adequate period in which to review and comment on the proposed use.



(5) [Formerly §816.133(d)(5)] A qualified registered professional engineer has certified that the operation has been designed in conformance with professional standards established to assure the stability, drainage, and configuration necessary for the intended use of the site.



(6) [Formerly §816.133(d)(6)] The highwall will be completely backfilled with spoil material in a manner that results in a static factor of safety of at least 1.3, using standard geotechnical analysis methods.



(7) [Formerly §816.133(d)(7)] Only the amount of spoil that is necessary to achieve the postmining land use, ensure the stability of spoil retained on the bench, and meet all other requirements of this chapter will be placed off the mine bench.  All spoil not retained on the bench will be placed in accordance with §§ 816.71 and 816.74 or §§ 817.71 and 817.74 of this chapter.



(8)  The variance will not result in the construction of a fill in a perennial or intermittent stream.



(9)  The proposed operation will improve the condition of the watershed of lands within the proposed permit and adjacent areas when compared either with the condition of the watershed before the proposed operation or with the condition that would exist if the site were mined and restored to approximate original contour.  The condition of the watershed will be deemed improved only if the following conditions are met—



(i)  The amount of total suspended solids or other parameters of concern discharged to groundwater or surface water from the proposed permit area will be reduced.



(ii)  Flood hazards within the watershed containing the proposed permit area will be diminished by reduction of peak flow discharges from precipitation events or thaws.



(iii)  The total volume of flow from the proposed permit area, during every season of the year, will not vary in a way that would adversely affect any existing or approved use of surface water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of the Clean Water Act. 



(iv)  The proposed operation will result in a lesser adverse impact on the aquatic ecology of the cumulative impact area than would occur if the area to be mined was restored to its approximate original contour.



(v)  The impact on perennial and intermittent streams within the proposed permit and adjacent areas will be less than the impact that would occur if the area to be mined was restored to its approximate original contour.  The fish and wildlife enhancement measures proposed and approved under §780.16(a)(3) of this chapter may be considered in making this determination.



(vi)  The appropriate state environmental agency has approved the plan.



(10)  The owner of the surface of the lands within the proposed permit area has knowingly requested, in writing, as part of the application, that a variance be granted.  The request must be made separately from any surface owner consent given for the operations under § 778.15 of this chapter and it must show an understanding that the variance could not be granted without the surface owner's request.



(11)  The revegetation plan proposed and approved under §780.12(g) of this chapter requires the use of native tree and understory species to revegetate all portions of the permit area that were forested at the time of application or that would revert to forest under conditions of natural succession.  This requirement does not apply to—



(i)  Permanent impoundments, roads, and other impervious surfaces to be retained following the completion of mining and reclamation.



(ii)  Those portions of the permit area covered by the variance, but only to the extent that compliance with this requirement would be inconsistent with attainment of the postmining land use. 



(12)  The bond posted for the permit includes an amount equal to the cost of regrading the site to approximate original contour and revegetating the regraded land in the event that the approved postmining land use is not implemented before expiration of the revegetation responsibility period under § 816.115 or § 817.115 of this chapter.



(b)  Regulatory authority responsibilities.  (1)  If a variance is granted under this section, the regulatory authority must mark the permit as containing a variance from approximate original contour restoration requirements.



(2)  The regulatory authority must review a permit incorporating a variance under this section not more than 3 years following the issuance of the permit to evaluate the progress and development of the surface coal mining and reclamation operations and to establish that the permittee is proceeding in accordance with the terms of the variance.



(3)  The regulatory authority need not conduct the review required by paragraph (b)(2) of this section if the permittee demonstrates that the operations have been, and continue to be, conducted in compliance with the terms and conditions of the permit and the requirements of the regulatory program. 



(4)  The regulatory authority may modify the terms and conditions of a permit incorporating a variance under this section at any time, if it determines that more stringent measures are necessary to ensure that the operations are conducted in compliance with the requirements of the regulatory program.



(5)  The regulatory authority may grant variances in accordance with this section only if it has promulgated specific rules to govern the granting of variances in accordance with the provisions of this section and any necessary, more stringent requirements.




§ 785.25  What special provisions apply to proposed operations on lands eligible for remining?

(a)  This section applies to you if you intend to apply for a permit to conduct surface coal mining operations on lands eligible for remining, as that term is defined in §701.5 of this chapter.

(b)(1)  Your application must comply with all applicable requirements of this subchapter.

(2)  In addition, to be eligible under the provisions of §773.13 of this chapter concerning unanticipated events or conditions at remining sites, your application must—

(i)  To the extent possible, if not otherwise addressed in the permit application, identify potential environmental and safety problems that could reasonably be anticipated to occur as a result of prior mining activities within the proposed permit area.  This identification must be based on a due diligence investigation that includes visual observations, a record review of past mining operations at or near the site, environmental sampling, and any other relevant available information, including data from prior mining activities and remining operations on similar sites..

(ii)  With regard to potential environmental and safety problems referred to in paragraph (b)(2)(i) of this section, describe the measures that will be taken to ensure that the applicable reclamation requirements of the regulatory program can and will be met.




SUBCHAPTER J—BOND, FINANCIAL ASSURANCE, AND INSURANCE REQUIREMENTS FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS
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§ 800.1  Scope and purpose.



This part sets forth the minimum requirements for filing and maintaining bonds, financial assurances, and insurance coverage for surface coal mining and reclamation operations under regulatory programs in accordance with the Act.



§ 800.4  Regulatory authority responsibilities.



(a)  The regulatory authority must prescribe and furnish forms for filing performance bonds and financial assurances.



(b)  The regulatory authority must prescribe by regulation terms and conditions for performance bonds, financial assurances, and insurance.



(c)  The regulatory authority must determine the amount of the bond for each area to be bonded, in accordance with § 800.14 of this part.  The regulatory authority also must adjust the amount as acreage in the permit area is revised or when other relevant conditions change, in accordance with § 800.15 of this part.  In addition, the regulatory authority must determine the amount of financial assurance required under § 800.18 of this part and adjust it as needed as provided in that section.



(d)  The regulatory authority may accept a self-bond if the permittee meets the requirements of § 800.23 and any additional requirements in the state or federal program.



(e)  The regulatory authority must release liability under a bond or financial assurance instrument in accordance with §§800.40 through 800.44 of this part.



(f)  If the conditions specified in § 800.50 of this part occur, the regulatory authority must take appropriate action to cause all or part of a bond or financial assurance to be forfeited in accordance with procedures of that section.



(g)  The regulatory authority must require in the permit that adequate bond and financial assurance coverage be in effect at all times.  Except as provided in §800.30(b), operating without adequate bond or financial assurance is a violation of a condition of these rules and the permit.




§ 800.5  Definitions.



(a)  Surety bond means an indemnity agreement in a sum certain payable to the regulatory authority, executed by the permittee as principal and which is supported by the performance guarantee of a corporation licensed to do business as a surety in the State where the operation is located.



(b)  Collateral bond means an indemnity agreement in a sum certain executed by the permittee as principal which is supported by the deposit with the regulatory authority of one or more of the following:



(1)  A cash account, which shall be the deposit of cash in one or more federally-insured or equivalently protected accounts, payable only to the regulatory authority upon demand, or the deposit of cash directly with the regulatory authority.



(2)  Negotiable bonds of the United States, a state, or a municipality, endorsed to the order of, and placed in the possession of, the regulatory authority.



(3)  Negotiable certificates of deposit, made payable or assigned to the regulatory authority and placed in its possession or held by a federally-insured bank.



(4)  An irrevocable letter of credit of any bank organized or authorized to transact business in the United States, payable only to the regulatory authority upon presentation.



(5)  A perfected, first-lien security interest in real property in favor of the regulatory authority.



(6)  Other securities with a rating of “A” or higher from either Moody's Investors Service or Standard and Poor's, or an equivalent rating issued by any other nationally recognized statistical rating organization, endorsed to the order of, and placed in the possession of, the regulatory authority.



(c)  Self-bond means an indemnity agreement in a sum certain executed by the applicant or by the applicant and any corporate guarantor and made payable to the regulatory authority, with or without separate surety. 



(d)  Financial assurance means a trust fund, an annuity, or a combination thereof.




[bookmark: 30:3.0.1.10.44.0.1.5]§ 800.10  Requirement to file a bond. [Formerly §800.11]



(a) [Incorporates existing §800.11(d)(1) through (3)]  After approving a permit application submitted under subchapter G of this chapter, the regulatory authority may not issue the permit until you, the permit applicant, file one of the following:



(1)  A performance bond or bonds for the entire permit area;



(2)  A cumulative bond schedule and the performance bond required for full reclamation of the initial area to be disturbed; or



(3)  An incremental bond schedule and the performance bond required for the first increment in the schedule.



(b)  The bond or bonds that you file under paragraph (a) of this section must be—



(1)  In an amount determined under §800.14 of this part.



(2)  On a form prescribed and furnished by the regulatory authority.



(3)  Made payable to the regulatory authority.



(4)  Conditioned upon the faithful performance of all the requirements of the regulatory program and the permit, including the reclamation plan.  



(c)  If the bond or bonds filed under paragraph (a) of this section cover only an identified increment of land within the permit area upon which you will initiate and conduct surface coal mining operations during the initial term of the permit, you must—



(1)  Identify the initial and successive areas or increments for bonding on the permit application map submitted under part 780 or part 784 of this chapter and specify the bond amount to be provided for each area or increment.



(2)  Ensure that independent increments are of sufficient size and configuration to provide for efficient reclamation operations should reclamation by the regulatory authority become necessary pursuant to § 800.50 of this part.



(3)  File additional bond or bonds with the regulatory authority to cover each succeeding increment before you initiate and conduct surface coal mining operations on that increment. 



(d)  You may not disturb any surface area before the regulatory authority accepts the performance bond required for that area.






§ 800.11  Alternative bonding systems. [Formerly §800.11(e)]



(a)  OSM may approve an alternative bonding system as part of a state or federal regulatory program if the system will achieve the following objectives and purposes of the bonding program:



(1)  The alternative must assure that the regulatory authority will have available sufficient money to complete the reclamation plan for any areas which may be in default at any time, except as provided in paragraphs (c) and (d) of this section.



(2)  The alternative must provide a substantial economic incentive for the permittee to comply with all reclamation provisions.



(b)  The alternative bonding system will apply in lieu of the performance bond requirements of this part to the extent specified in the approval and the program.  However, all alternative systems must include provisions analogous to the bond release provisions of §§ 800.40 through 800.44 of this part and the bond forfeiture provisions of §800.50 of this part.



(c)  An alternative bonding system may be structured to include only certain phases of mining and reclamation.



(d)  The following obligations of the permittee are not eligible for coverage by an alternative bonding system—



(1)  Restoration of the ecological function of a stream under §§ 780.28 and 816.57 or §§ 784.28 and 817.57 of this chapter.  The permittee must post a surety bond, collateral bond, or a combination of surety and collateral bonds to cover that responsibility. 



(2)  Treatment of long-term postmining discharges, unless, upon discovery of the discharge, the permittee contributes an amount sufficient to cover all costs that the alternative bonding system will incur to treat the discharge in perpetuity.  Otherwise, consistent with §800.18 of this part, the permittee must post a financial assurance, a collateral bond, or a combination thereof to cover this obligation. 








[bookmark: 30:3.0.1.10.44.0.1.6]§ 800.12  Form of the performance bond.



The regulatory authority must prescribe the form of the performance bond.  Except as otherwise provided in this part, the regulatory authority may allow the permittee to post any of the following forms of bond:



(a)  A surety bond;



(b)  A collateral bond;



(c)  A self-bond; or



(d)  A combination of any of these forms of performance bond. 




[bookmark: 30:3.0.1.10.44.0.1.7]§ 800.13  Period of liability.



(a)(1)  Liability under the performance bond will be for the duration of the surface coal mining and reclamation operation and for a period coincident with the period of extended responsibility for successful revegetation under § 816.115 or § 817.115 of this chapter or until achievement of the reclamation requirements of the regulatory program and the permit, whichever is later.



(2)  With the approval of regulatory authority, a bond may be posted and approved to guarantee specific phases of reclamation within the permit area, provided that the sum of phase bonds posted equals or exceeds the total amount required under §§ 800.14 and 800.15 of this part.  The scope of work to be guaranteed and the liability assumed under each phase bond must be specified in detail.



(b)  Isolated and clearly defined portions of the permit area requiring extended liability may be separated from the original area and bonded separately with the approval of the regulatory authority.



(1)  These areas must be limited in extent and not constitute a scattered, intermittent, or checkerboard pattern of failure.



(2)  With the approval of the regulatory authority, the permittee may apply the provisions of paragraph (b) of this section to the amount of bond posted to guarantee restoration of a stream’s ecological function under §§ 780.28 and 816.57 or §§ 784.28 and 817.57 of this chapter.



(3)  The regulatory authority must include any necessary access roads or routes in the area under extended liability.



(c)  If the regulatory authority approves a long-term, intensive agricultural postmining land use, the revegetation responsibility period specified under § 816.115 or § 817.115 of this chapter will start on the date of initial planting for the long-term agricultural use.



(d)(1)  The bond liability of the permittee includes only those actions that the permittee is required to perform under the permit and regulatory program to complete the reclamation plan for the area covered by the bond. 



(2)  The bond does not cover implementation of an alternative postmining land use approved under § 780.24(b) or § 784.24(b) of this chapter.  The permittee is responsible only for restoring the site to conditions capable of supporting the approved postmining land use.



[bookmark: 30:3.0.1.10.44.0.1.8](3)  Bond liability for prime farmland includes meeting the productivity requirement specified in § 800.42(c) of this part.



(4)  Bond liability for treatment or abatement of long-term postmining discharges is specified in § 800.18 of this part.






§ 800.14  Determination of bond amount.



(a)  The regulatory authority must determine the amount of the bond required for each area to be bonded, based upon, but not limited to—



(1)  The requirements of the permit, including the reclamation plan.



(2)  The probable difficulty of reclamation, giving consideration to the topography, geology, hydrology, and revegetation potential of the permit area and the biological condition of streams within the permit and adjacent areas.



(3)  The estimated reclamation costs submitted by the permit applicant.



(b)(1)  The amount of the bond must be sufficient to assure the completion of the reclamation plan if the work has to be performed by a third party under contract with the regulatory authority in the event of forfeiture.



(2)  The calculations used to determine the amount of bond required under paragraph (b)(1) of this section must specifically identify the amount of bond needed to guarantee restoration of a stream’s ecological function under §§ 780.28 and 816.57 or §§ 784.28 and 817.57 of this chapter.  The permittee may elect to either post a separate bond for this amount or incorporate that amount into the bond posted for the entire permit or increment.  In no event may a self-bond be posted for this purpose.



(c)  When the permit includes a variance from approximate original contour restoration requirements under § 785.16 of this chapter, the amount of the bond must be sufficient to restore the disturbed area to the approximate original contour if the approved postmining land use is not implemented by the end of the applicable revegetation responsibility period under § 816.115 or § 817.115 of this chapter.



(d)  The total bond initially posted for the entire area under one permit may not be less than $10,000.



(e)  The permittee’s financial responsibility under § 817.121(c) of this chapter for repairing or compensating for material damage resulting from subsidence may be satisfied by the liability insurance policy required under § 800.60 of this part.




[bookmark: 30:3.0.1.10.44.0.1.9]§ 800.15  Adjustment of amount.



(a)  The regulatory authority must adjust the amount of the bond or financial assurance required and, if needed, the terms of the acceptance when—



(1)  The area requiring bond coverage increases or decreases.



(2)  The unit cost of future reclamation changes.  



(i)  The regulatory authority may specify periodic times or set a schedule for reevaluating and adjusting the bond amount to fulfill this requirement.



(ii) [Formerly part of paragraph (c)] The permittee may request at any time that the regulatory authority reduce the amount of the performance bond based upon submission of evidence that the permittee's method of operation or other circumstances will reduce the estimated unit costs for the regulatory authority to reclaim the bonded area.



(iii)  The regulatory authority may not use the provisions of this section to reduce the amount of the performance bond to reflect changes in the cost of reclamation resulting from completion of activities required under the reclamation plan.  Bond reduction for completed reclamation activities must comply with the bond release requirements and procedures of §§ 800.40 through 800.44 of this part. 



(3)  The existence of postmining discharges that will require long-term treatment becomes known.



(b)  The regulatory authority must—



(1)  Notify the permittee, the surety, and any person with a property interest in collateral who has requested notification under § 800.21(f) of this part of any proposed adjustment to the bond amount; and



(2)  Provide the permittee an opportunity for an informal conference on the adjustment.



(c)  Bond reductions under paragraphs (a)(1) and (a)(2) of this section are not subject to the bond release requirements and procedures of §§ 800.40 through 800.44 of this part. 



(d)  In the event that an approved permit is revised in accordance with subchapter G of this chapter, the regulatory authority must review the bond amount for adequacy and, if necessary, require adjustment of the bond amount to conform to the permit as revised.



[bookmark: 30:3.0.1.10.44.0.1.10]§ 800.16  General terms and conditions of bond.



(a)  The performance bond must be in an amount determined by the regulatory authority as provided in § 800.14 of this part.



(b)  The performance bond must be payable to the regulatory authority.



(c)  The performance bond must be conditioned upon faithful performance of all the requirements of the regulatory program and the approved permit, including completion of the reclamation plan.



(d)  The duration of the bond must be for the time provided in § 800.13 of this part.



(e)  The bond must provide a mechanism for a bank, surety, or other responsible financial entity to give prompt notice to the regulatory authority and the permittee of any action filed alleging the insolvency or bankruptcy of the surety, the bank, or other responsible financial entity, or alleging any violations that would result in suspension or revocation of the firm’s charter or license to do business.






[bookmark: 30:3.0.1.10.44.0.1.13]§ 800.18  What special provisions apply to financial guarantees for treatment and abatement of postmining discharges?



(a)  Applicability.  (1)  This section applies whenever surface coal mining operations or underground mining activities result in a discharge to surface water or groundwater that—



(i)  Requires treatment; and



(ii)  Continues or may reasonably be expected to continue after the completion of mining, backfilling, grading, and the establishment of revegetation. 



(2)  This section also applies whenever information available to the regulatory authority documents that a discharge of the nature described in paragraph (a)(1) of this section will develop in the future, provided that the quantity and quality of the future discharge can be determined with reasonable probability.



(b)  Type of financial instruments allowed.  (1)  Except as provided in § 800.11(d)(2) of this part, the permittee must post either a financial assurance instrument or a collateral bond to guarantee treatment or abatement of postmining discharges.



(2)  If the permittee elects to post a collateral bond under paragraph (b)(1) of this section, the amount of the bond must include the cost of treating the discharge during the time required to collect and liquidate the bond and convert the proceeds to a financial instrument that will generate interest in an amount sufficient to cover future treatment costs and associated administrative expenses.

(3)  Operations with discharges covered by an alternative bonding system on the date that a state counterpart to this section takes effect may continue to be covered by that system, but any new discharges must comply with paragraphs (b)(1) and (2) of this section. 



(c)  Discharge treatment standards for cost calculations.  The amount of financial assurance or collateral bond required under this section must be calculated based upon the cost of treating the discharge to meet any applicable numerical water quality requirements established either in the permit or under the Clean Water Act and that were in effect at the time that the regulatory authority issues an order requiring posting of a financial assurance or bond.



(d)  Requirements for trust funds and annuities.  (1)  The trust fund or annuity must be established in a manner that guarantees that sufficient moneys will be available when needed to pay for—



(i)  Treatment of discharges in perpetuity, unless the permittee demonstrates, and the regulatory authority finds, based upon a preponderance of the evidence, that treatment will be needed for a lesser time, either because the discharge will attenuate or its quality will improve.  The regulatory authority may accept arrangements that allow the permittee to build the amount of the trust fund or annuity over time, provided—



(A)  The permittee continues to treat the discharge during that time; and



(B)  The regulatory authority retains all performance bonds posted for the permit until the trust fund or annuity reaches a self-sustaining level as determined by the regulatory authority.



(ii)  Maintenance, renovation, and replacement of treatment and support facilities as needed.



(iii)  Final reclamation of the sites upon which treatment facilities are located and areas used in support of those facilities.  



(iv)  Administrative costs borne by the regulatory authority or trustee to implement paragraphs (d)(1)(i) through (iii) of this section.



(2)  The regulatory authority must specify the investment objectives of the trust fund or annuity.



(3)  In structuring the trust fund or annuity, the regulatory authority and the permittee must base calculations on a conservative anticipated rate of return on the proposed investments that is consistent with long-term historical rates of return for similar investments.



(4)  The trust fund or annuity must be in a form approved by the regulatory authority and contain all terms and conditions required by the regulatory authority.



(5)  The trust fund or annuity must irrevocably establish the regulatory authority as the beneficiary of the trust fund or of the proceeds from the annuity.



(6)  The trust fund or annuity must provide that disbursement of money from the trust fund or annuity may be made only upon written authorization of the regulatory authority or according to a schedule established in the agreement accompanying the trust fund or annuity.



(7)  A financial institution or company serving as a trustee or issuing an annuity must be one of the following:



(i)  A national bank chartered by the Office of the Comptroller of the Currency.



(ii)  An operating subsidiary of a national bank chartered by the Office of the Comptroller of the Currency.



(iii)  A bank or trust company chartered by the state in which the operation is located.

(iv)  An insurance company licensed or authorized to do business in the state in which the operation is located or designated by the pertinent regulatory body of that state as an eligible surplus lines insurer.



(v)  Any other financial institution or company with trust powers and with offices located in the state in which the operation is located, provided that the institution's or company's activities are examined or regulated by a state or federal agency.



(e)  Termination.  Termination of the trust fund or annuity may occur only upon the demise of the trustee or the company issuing the annuity or as specified by the regulatory authority upon a determination that one of the following situations exists —



(1)  No further treatment or other reclamation measures are necessary, in which case paragraph (h) of this section will apply.



(2)  A satisfactory replacement bond or financial assurance has been posted in accordance with paragraph (g) of this section.



(3)  The terms of the trust fund or annuity establish conditions for termination and those conditions have been met.



(4)  The trustee’s administration of the trust fund or annuity is unsatisfactory to the regulatory authority, in which case the permittee or the regulatory authority must procure a new trustee. 



(f)  Regulatory authority review and adjustment of amount.  (1)  The regulatory authority must establish a schedule for reviewing the performance of the trustee, the adequacy of the trust fund or annuity, and the accuracy of the assumptions upon which the trust fund or annuity is based.  This review must occur on at least an annual basis.



(2)  The regulatory authority must require that the permittee provide additional resources to the trust fund or annuity whenever the review conducted under paragraph (f)(1) of this section or any other information available to the regulatory authority at any time demonstrates that the trust fund or annuity is no longer adequate to meet the purpose for which it was established.



(g)  Replacement.  With the approval of the regulatory authority, a trust fund or annuity may be replaced in accordance with the provisions of § 800.30(a) of this part.



(h)  Release of liability.  Release of reclamation liabilities and obligations under trust funds and annuities is subject to the applicable bond release provisions of §§ 800.40 through 800.44 of this part. 



(i)  Effect of trust fund or annuity on release of other bonds.  The permittee may apply for, and the regulatory authority may approve, release of any other bonds posted for the permit or permit increment for which the regulatory authority has approved a trust fund or annuity, provided that the permittee and the regulatory authority comply with §§ 800.40 through 800.44 of this part.  This provision applies only if the following conditions exist—



(1)  The trust fund or annuity is both in place and fully funded.



(2)  The area fully meets all applicable reclamation requirements, with the exception of the discharge and the presence of associated treatment and support facilities.

(3)  The trust fund or annuity will serve as the bond for reclamation of the portion of the permit area required for postmining water treatment facilities and access to those facilities.




§ 800.20  Surety bonds.

(a)  A surety bond must be executed by the permittee and a corporate surety licensed to do business in the state where the operation is located.

(b)  Surety bonds must be noncancellable during their terms, except that surety bond coverage for undisturbed lands may be cancelled with the prior consent of the regulatory authority.  The regulatory authority will advise the surety, within 30 days after receipt of a notice to cancel bond, whether the bond may be cancelled on an undisturbed area.




§ 800.21  Collateral bonds.



(a)  Collateral bonds, except for letters of credit, cash accounts, and real property, are subject to the following conditions:



(1)  The regulatory authority must keep custody of collateral deposited by the applicant or permittee until authorized for release or replacement as provided in this part.



(2)  The regulatory authority must value collateral at its current market value, not at face value.



(3)  The regulatory authority must require that certificates of deposit be made payable to or assigned to the regulatory authority, both in writing and upon the records of the bank or other financial institution issuing the certificates.  If assigned, the regulatory authority must require the bank or other financial institution issuing the certificate to waive all rights of setoff or liens against the certificate.



(4)  The regulatory authority may not accept an individual certificate of deposit in an amount in excess of the maximum amount insured by the Federal Deposit Insurance Corporation.



(b)  Letters of credit are subject to the following conditions:



(1)  The letter may be issued only by a bank organized or authorized to do business in the United States;



(2) Letters of credit must be irrevocable during their terms.  The regulatory authority must forfeit and collect on a letter of credit used as security in areas requiring continuous bond coverage if the permittee has not replaced the letter with another letter of credit or other suitable form of bond at least 30 days before the letter’s expiration date.



(3)  The letter of credit must be payable to the regulatory authority upon demand, in part or in full, upon receipt from the regulatory authority of a notice of forfeiture issued in accordance with § 800.50 of this part.



(c)  Real property posted as a collateral bond must meet the following conditions:



(1)  The applicant or permittee must grant the regulatory authority a first mortgage, first deed of trust, or perfected first-lien security interest in real property with a right to sell or otherwise dispose of the property in the event of forfeiture under § 800.50 of this part.



(2)  In order for the regulatory authority to evaluate the adequacy of the real property offered to satisfy collateral requirements, the applicant or permittee must submit a schedule of the real property to be mortgaged or pledged to secure the obligations under the indemnity agreement.  The list must include—



(i)  A description of the property;



(ii)  The fair market value as determined by an independent appraisal conducted by a certified appraiser; and



(iii)  Proof of possession and title to the real property.



(3)  The property may include land that is part of the permit area.  However, land pledged as collateral for a bond under this section may not be disturbed under any permit while it is serving as security under this section.



(d)  Cash accounts are subject to the following conditions:



(1)  The regulatory authority may authorize the permittee to supplement the bond through the establishment of a cash account in one or more federally-insured or equivalently protected accounts made payable upon demand to, or deposited directly with, the regulatory authority.  The total bond, including the cash account, may not be less than the amount determined under §800.14 of this part, as modified by any adjustments under §800.15 of this part, less any amounts released under §§ 800.40 through 800.44 of this part.



(2)  Any interest paid on a cash account will be retained in the account and applied to the bond value of the account unless the regulatory authority has approved the payment of interest to the permittee.



(3)  Certificates of deposit may be substituted for a cash account with the approval of the regulatory authority.



(4)  The regulatory authority may not accept an individual cash account in an amount in excess of the maximum amount insured by the Federal Deposit Insurance Corporation.



(e)(1)  The estimated bond value of all collateral posted as assurance under this section is subject to a margin, which is the ratio of bond value to market value, as determined by the regulatory authority.  The margin must reflect legal and liquidation fees, as well as value depreciation, marketability, and fluctuations that might affect the net cash available to the regulatory authority to complete reclamation.



(2)  The regulatory authority may evaluate the bond value of collateral at any time, but it must conduct that evaluation as part of permit renewal.  Based on the evaluation, the regulatory authority must increase or decrease the amount of performance bond amount required.  In no case may the bond value of collateral exceed the market value.



(f)  Persons who have an interest in collateral posted as a bond, and who desire notification of actions pursuant to the bond, must request such notification in writing to the regulatory authority at the time that the collateral is offered.






§ 800.23  Self-bonds.



(a)  Definitions.  For the purposes of this section only:



Current assets means cash or other assets or resources that are reasonably expected to be converted to cash or sold or consumed within one year or within the normal operating cycle of the business.



Current liabilities means obligations that are reasonably expected to be paid or liquidated within one year or within the normal operating cycle of the business.



Fixed assets means plants and equipment, but does not include land or coal in place.



Liabilities means obligations to transfer assets or provide services to other entities in the future as a result of past transactions.



Net worth means total assets minus total liabilities and is equivalent to owners' equity.



Parent corporation means a corporation which owns or controls the applicant.



Tangible net worth means net worth minus intangibles such as goodwill and rights to patents or royalties.



(b)  The regulatory authority may accept a self-bond from an applicant for a permit if all of the following conditions are met by the applicant or its parent corporation guarantor:



(1)  The applicant designates a suitable agent to receive service of process in the state where the proposed surface coal mining operation is to be conducted.



(2)  The applicant has been in continuous operation as a business entity for a period of not less than 5 years.  Continuous operation means that business was conducted over the 5 years immediately preceding the date of application.



(i)  The regulatory authority may allow a joint venture or syndicate with less than 5 years of continuous operation to qualify under this requirement, if each member of the joint venture or syndicate has been in continuous operation for at least 5 years immediately preceding the date of application.



(ii)  When calculating the period of continuous operation, the regulatory authority may exclude past periods of interruption to the operation of the business entity that were beyond the applicant's control and that do not affect the applicant's likelihood of remaining in business during the proposed surface coal mining and reclamation operations.



(3)  The applicant submits financial information in sufficient detail to show that the applicant meets one of the following criteria:



(i)  The applicant has a current rating for its most recent bond issuance of “A” or higher as issued by either Moody's Investors Service or Standard and Poor's or an equivalent rating from any other nationally recognized statistical rating organization.



(ii)  The applicant has a tangible net worth of at least $10 million, a ratio of total liabilities to net worth of 2.5 times or less, and a ratio of current assets to current liabilities of 1.2 times or greater.



(iii)  The applicant's fixed assets in the United States total at least $20 million, and the applicant has a ratio of total liabilities to net worth of 2.5 times or less, and a ratio of current assets to current liabilities of 1.2 times or greater.



(4)  The applicant submits—



(i)  Financial statements for the most recently completed fiscal year accompanied by a report prepared by an independent certified public accountant in conformity with generally accepted accounting principles and containing the accountant's audit opinion or review opinion of the financial statements with no adverse opinion;



(ii)  Unaudited financial statements for completed quarters in the current fiscal year; and



(iii)  Additional unaudited information as requested by the regulatory authority.



(c)(1)  The regulatory authority may accept a written guarantee for an applicant's self-bond from a parent corporation guarantor, if the guarantor meets the conditions of paragraphs (b)(1) through (b)(4) of this section as if it were the applicant.  This written guarantee will be referred to as a “corporate guarantee.”  The terms of the corporate guarantee must provide for the following:



(i)  If the applicant fails to complete the reclamation plan, the guarantor must do so or the guarantor will be liable under the indemnity agreement to provide funds to the regulatory authority sufficient to complete the reclamation plan, but not to exceed the bond amount.



(ii)  The corporate guarantee will remain in force unless the guarantor sends notice of cancellation by certified mail to the applicant and to the regulatory authority at least 90 days in advance of the cancellation date, and the regulatory authority accepts the cancellation.



(iii)  The cancellation may be accepted by the regulatory authority if the applicant obtains suitable replacement bond before the cancellation date or if the lands for which the self-bond, or portion thereof, was accepted have not been disturbed.



(2)  The regulatory authority may accept a written guarantee for an applicant's self-bond from any corporate guarantor, whenever the applicant meets the conditions of paragraphs (b)(1), (b)(2) and (b)(4) of this section, and the guarantor meets the conditions of paragraphs (b)(1) through (b)(4) of this section.  This written guarantee will be referred to as a “non-parent corporate guarantee.”  The terms of this guarantee must provide for compliance with the conditions of paragraphs (c)(1)(i) through (c)(1)(iii) of this section.  The regulatory authority may require the applicant to submit any information specified in paragraph (b)(3) of this section in order to determine the financial capabilities of the applicant.



(d)(1)  For the regulatory authority to accept an applicant's self-bond, the total amount of the outstanding and proposed self-bonds of the applicant for surface coal mining and reclamation operations may not exceed 25 percent of the applicant's tangible net worth in the United States.



(2)  For the regulatory authority to accept a corporate guarantee, the total amount of the parent corporation guarantor's present and proposed self-bonds and guaranteed self-bonds for surface coal mining and reclamation operations may not exceed 25 percent of the guarantor's tangible net worth in the United States.



(3)  For the regulatory authority to accept a non-parent corporate guarantee, the total amount of the non-parent corporate guarantor's present and proposed self-bonds and guaranteed self-bonds may not exceed 25 percent of the guarantor's tangible net worth in the United States.



(e)  If the regulatory authority accepts an applicant's self-bond, the applicant must submit an indemnity agreement subject to the following requirements:



(1) The indemnity agreement must be executed by all persons and parties who are to be bound by it, including the parent corporation guarantor.  It must bind each party jointly and severally.



(2)  Corporations applying for a self-bond, and parent and non-parent corporations guaranteeing an applicant's self-bond, must submit an indemnity agreement signed by two corporate officers who are authorized to bind their corporations.  A copy of the authorization must be provided to the regulatory authority along with an affidavit certifying that the agreement is valid under all applicable federal and state laws.  In addition, the guarantor must provide a copy of the corporate authorization demonstrating that the corporation may guarantee the self-bond and execute the indemnity agreement.



(3)  If the applicant is a partnership, joint venture or syndicate, the agreement must bind each partner or party who has a beneficial interest, directly or indirectly, in the applicant.



(4)  Pursuant to §800.50, the applicant, parent or non-parent corporate guarantor will be required to complete the approved reclamation plan for the lands in default or to pay to the regulatory authority an amount necessary to complete the approved reclamation plan, not to exceed the bond amount.  If permitted under State law, the indemnity agreement, when under forfeiture,will operate as a judgment against those parties liable under the indemnity agreement.



(f)  A regulatory authority may require self-bonded applicants and parent and non-parent corporate guarantors to submit an update of the information required under paragraphs (b)(3) and (b)(4) of this section within 90 days after the close of each fiscal year following the issuance of the self-bond or corporate guarantee.



(g)  If at any time during the period when a self-bond is posted, the financial conditions of the applicant or the parent or non-parent corporate guarantor change so that the criteria of paragraphs (b)(3) and (d) of this section are not satisfied, the permittee must notify the regulatory authority immediately and post an alternate form of bond in the same amount as the self-bond within 90 days.  Should the permittee fail to post an adequate substitute bond, the provisions of §800.30(b) of this part will apply.






§ 800.30  Replacement of bonds and financial assurance instruments.



(a)  Replacement upon request of permittee.  The regulatory authority may allow you, the permittee, to replace existing bonds and financial assurance instruments with other bonds and financial assurance instruments that provide equivalent coverage.  However, the regulatory authority may not release existing performance bonds or financial assurance instruments until you have submitted, and the regulatory authority has approved, acceptable replacement performance bonds or financial assurance instruments.  



(b)  Replacement by order of the regulatory authority. [Formerly §800.16(e)(2)] (1)  Upon the incapacity of a bank, surety, or other responsible financial entity by reason of bankruptcy, insolvency, or suspension or revocation of a charter or license, you will be deemed to be without bond coverage and you must promptly notify the regulatory authority.



(2)  Upon receipt of notification under §800.16(e) of this part or from you under paragraph (b)(1) of this section, the regulatory authority must issue an order requiring that you submit replacement bond or financial assurance coverage within a reasonable time, not to exceed 90 days.



(3)  If you do not post adequate bond or financial assurance by the end of the time allowed, the regulatory authority must issue a notice of violation requiring that you post adequate bond or financial assurance coverage.  If you are actively conducting surface coal mining operations, the notice of violation also must require that you cease coal extraction and reclaim the site in accordance with the provisions of § 816.132 or § 817.132 of this chapter. 






[bookmark: 30:3.0.1.10.44.0.1.16]§ 800.40  How do I apply for release of performance bonds?



(a)  When may I file an application for bond release?  You, the permittee, may file an application with the regulatory authority for the release of all or part of a performance bond only at times or during seasons authorized by the regulatory authority.  The times or seasons appropriate for the evaluation of certain types of reclamation will be established in either the regulatory program or your permit. 



(b)  What must I include in my application for bond release?  You must include—



(1)  The application form and information required by the regulatory authority.



(2)  A certified copy of an advertisement that you have placed at least once a week for four successive weeks in a newspaper of general circulation in the locality of the surface coal mining operation.  You must submit the copy within 30 days after you file the application under paragraph (b)(1) of this section.  The advertisement must contain—



(i)  Your name. 



(ii)  The permit number and approval date.



(iii)  The number of acres and the precise location of the land for which you are requesting bond release.  



(iv)  The type and amount of the bond filed and the portion for which you seek release. 



(v)  The type and dates of reclamation work performed. 



(vi)  A description of the results that you have achieved under the approved reclamation plan, including an analysis of the results of monitoring conducted under §§ 816.35 through 816.37 of this chapter.



(vii)  The name and address of the regulatory authority to which written comments, objections, or requests for public hearings and informal conferences on the bond release application may be submitted pursuant to § 800.44 of this section. 



(3)  Copies of letters that you have sent to adjoining property owners, local governmental bodies, planning agencies, sewage and water treatment authorities, and water companies in the locality of the surface coal mining and reclamation operation, notifying them of your intention to seek release of the bond.



(4)  A notarized statement certifying that all applicable reclamation activities have been accomplished in accordance with the requirements of the regulatory program and the approved reclamation plan.  You must submit a separate certification for each application and each phase of bond release.




§ 800.41  How will the regulatory authority process my application for bond release?



(a)(1)  Upon receipt of a complete application for bond release, the regulatory authority will, within 30 days, or as soon thereafter as weather conditions permit, conduct an inspection of the site and an evaluation of the reclamation work performed and the reclamation work remaining. 



(2)  A complete application is one that includes all items required under § 800.40 of this part.



(3)  The evaluation will consider, among other factors, the degree of difficulty to complete any remaining reclamation, whether pollution of surface and subsurface water is occurring, the probability of future occurrence of such pollution, and the estimated cost of abating such pollution. 



(b)(1)  The regulatory authority will notify the surface owner, agent, or lessee before conducting the inspection and offer that person an opportunity to participate with the regulatory authority in making the inspection. 



(2)  The regulatory authority may arrange with you to allow access to the permit area, upon request by any person with an interest in bond release, for the purpose of gathering information relevant to the proceeding.



(c)  The regulatory authority will provide written notification of its decision on your bond release application to you, the surety (if any), any other persons with an interest in bond collateral who have requested notification under § 800.21(f) of this part, persons who filed objections in writing, and objectors who were a party to the hearing proceedings, if any.  The regulatory authority will provide this notification—



(1)  Within 60 days after you file the application, if there is no public hearing under § 800.44 of this part, or



(2)  Within 30 days after a public hearing has been held under § 800.44 of this part.




§ 800.42  What are the criteria for bond release?



(a)  General.  (1)  Except as provided in paragraphs (a)(2) through (a)(5) of this section, the regulatory authority may release all or part of the bond for the permit area or an increment thereof if the regulatory authority is satisfied that you have accomplished the required reclamation for the permit area or increment in accordance with paragraphs (b) through (d) of this section.



(2)  The regulatory authority may not release any bond under this section if, after an evaluation of the monitoring data submitted under §§ 816.35 through 816.37 or §§ 817.35 through 817.37 of this chapter, it determines that adverse trends exist that may result in material damage to the hydrologic balance outside the permit area.



(3)  If a postmining discharge requiring treatment exists either on the permit area or at a point that is hydrologically connected to the permit area, you must post a financial assurance under §800.18 of this part before any portion of the bond for the permit area may be released.



(4)  If the permit area or increment includes a variance from restoration of the approximate original contour under §785.16 of this chapter, the portion of the bond described in §785.16(a)(12) of this chapter may not be released in whole or in part until the approved postmining land use is implemented or until the site is restored to approximate original contour and revegetated in accordance with §§ 816.111 and 816.116 or §§ 817.111 and 817.116 of this chapter.



(5)  The bond amount described in §780.24(b)2)(iii)(C) or §784.24(b)2)(iii)(C) of this chapter may not be released either until the structure is in use as part of the postmining land use or until the structure is removed and the site upon which it was located is reclaimed in accordance with part 816 or part 817 of this chapter.



(b)  Phase I.  (1)  The regulatory authority may release a maximum of 60 percent of the bond for a bonded area after you complete Phase I reclamation for that area in accordance with the approved reclamation plan.  Phase I reclamation includes backfilling, grading, and drainage control.  Soil replacement is optional at this stage.



(2)  The amount of bond that the regulatory authority retains after Phase I release must be adequate to ensure that the regulatory authority will have sufficient funds for a third party to complete the remaining portion of the reclamation plan, including restoration of the form and ecological function of streams under §816.57 or §817.57 of this chapter, in the event of forfeiture.





(c)  Phase II.  (1)  The regulatory authority may release an additional amount of bond after you complete Phase II reclamation, which consists of soil replacement (if not accomplished as part of Phase I reclamation) and successfully establishing revegetation on the area in accordance with the approved reclamation plan.  The regulatory authority must establish standards defining successful establishment of vegetation for purposes of this paragraph. 



(2)  The amount of bond that the regulatory authority retains after Phase II release must be sufficient to cover the cost of having a third party reestablish revegetation for the revegetation responsibility period under § 816.115 or § 817.115 of this chapter.  In addition, it must be adequate to ensure that the regulatory authority will have sufficient funds for a third party to complete the remaining portion of the reclamation plan, including restoration of the form and ecological function of streams under §816.57 or §817.57 of this chapter, in the event of forfeiture. 



(3)  The regulatory authority may not release any part of the bond under paragraph (c)(1) of this section if the lands to which the release would apply are contributing suspended solids to streamflow or runoff outside the permit area in excess of the requirements set by subchapter K of this chapter.



(4)  The regulatory authority may not release any part of the bond under paragraph (c)(1) of this section until soil productivity for any prime farmland on the area to which the release would apply has returned to levels of yield equivalent to those of nonmined land of the same soil type in the surrounding area under equivalent management practices as determined from the soil survey performed under part 823 of this chapter.

(5)  When the regulatory authority has approved retention of a silt dam as a permanent impoundment under § 816.49(b) or § 817.49(b) of this chapter, the regulatory authority may approve Phase II bond release for the area of the impoundment if the requirements of §816.56 or §817.56 of this chapter have been met and provisions for sound future maintenance by the operator or the landowner have been made with the regulatory authority.



(d)  Phase III.  (1)  The regulatory authority must release the remaining portion of the bond at the completion of Phase III reclamation, which consists of successful completion of all surface coal mining and reclamation activities and expiration of the revegetation responsibility period under § 816.115 or § 817.115 of this chapter. 



(2)  The regulatory authority may not fully release any bond under provisions of this section until all applicable reclamation requirements of the regulatory program and the permit are fully met.  Among other things, those requirements include restoration of the ecological function of perennial and intermittent streams under §816.57 or §817.57 of this chapter.






§ 800.43  Bond release decision notification requirements.



(a)  If the regulatory authority disapproves your application for release of the bond or portion thereof, the regulatory authority must notify you, the surety, and any person with an interest in collateral as provided in § 800.21(f) of this part, in writing, stating the reasons for disapproval and recommending corrective actions necessary to secure the release and allowing an opportunity for a public hearing.



(b)  When any application for total or partial bond release is filed with the regulatory authority, the regulatory authority must notify the municipality in which the surface coal mining operation is located by certified mail at least 30 days prior to the release of all or a portion of the bond.




§ 800.44  What is the process for filing an objection to a bond release application?



(a)(1)  Any person with a valid legal interest that might be adversely affected by release of the bond, or the responsible officer or head of any federal, state, or local governmental agency with jurisdiction by law or special expertise with respect to any environmental, social, or economic impact involved in the operation or which is authorized to develop and enforce environmental standards with respect to those operations, has the right to file written objections to the proposed bond release with the regulatory authority within 30 days after the last publication of the notice required by § 800.40(b)(2) of this part. 



(2)  If written objections are filed and a hearing is requested, the regulatory authority must inform all interested parties of the time and place of the hearing, and hold a public hearing within 30 days after receipt of the request for the hearing.  The regulatory authority must advertise the date, time, and location of the public hearing in a newspaper of general circulation in the locality for two consecutive weeks. 



(3)  The public hearing must be held in the locality of the surface coal mining operation for which bond release is sought, at the location of the regulatory authority office, or at the state capital, at the option of the objector.



(b)(1)  For the purpose of the hearing under paragraph (a) of this section, the regulatory authority has the authority to administer oaths, subpoena witnesses or written or printed material, compel the attendance of witnesses or the production of materials, and take evidence including, but not limited to, inspection of the land affected and other surface coal mining operations carried on by the applicant in the general vicinity. 



(2)  A verbatim record of each public hearing must be made, and a transcript must be made available on the motion of any party or by order of the regulatory authority.



(c)  Without prejudice to the right of an objector or the applicant for bond release, the regulatory authority may hold an informal conference as provided in section 513(b) of the Act to resolve written objections.  The regulatory authority must make a record of the informal conference unless waived by all parties, which must be accessible to all parties.  The regulatory authority also must furnish all parties to the informal conference with a written finding based on the informal conference, and the reasons for the finding.




PART 816—PERMANENT PROGRAM PERFORMANCE STANDARDS—SURFACE MINING ACTIVITIES

Sec.

§ 816.1     Scope.

§ 816.2     Objectives.

§ 816.10   Information collection.

§ 816.11   Signs and markers.

§ 816.13   Casing and sealing of drilled holes: General requirements.

§ 816.14   Casing and sealing of drilled holes: Temporary.

§ 816.15   Casing and sealing of drilled holes: Permanent.

§ 816.22   Topsoil, subsoil, and other plant growth media.

§ 816.34  General requirements for protection of the hydrologic-balance. 

§ 816.35  Groundwater monitoring requirements.  

§ 816.36  Surface water monitoring requirements.

§ 816.37  Biological condition monitoring requirements for streams.

§ 816.38  Handling of acid-forming and toxic-forming materials.

§ 816.39  Disposition of exploratory or monitoring wells.

§ 816.40  Replacement of water supplies.

§ 816.41   Discharges into an underground mine. 

§ 816.42   Water quality standards and effluent limitations.

§ 816.43   Diversions.

§ 816.45   Sediment control measures.

§ 816.46   Siltation structures.

§ 816.47   Discharge structures.

§ 816.49   Impoundments.

§ 816.56   Postmining rehabilitation of sedimentation ponds, diversions, impoundments, and treatment facilities.

§ 816.57   What additional performance standards apply to activities in, through, or adjacent to perennial and intermittent streams? 

§ 816.59   Coal recovery.

§ 816.61   Use of explosives: General requirements.

§ 816.62   Use of explosives: Preblasting survey.

§ 816.64   Use of explosives: Blasting schedule.

§ 816.66   Use of explosives: Blasting signs, warnings, and access control.

§ 816.67   Use of explosives: Control of adverse effects.

§ 816.68   Use of explosives: Records of blasting operations.

§ 816.71   Disposal of excess spoil: General requirements.

§ 816.74   Disposal of excess spoil: Preexisting benches.

§ 816.79   Protection of underground mining.

§ 816.81   Coal mine waste: General requirements.

§ 816.83   Coal mine waste: Refuse piles.

§ 816.84   Coal mine waste: Impounding structures.

§ 816.87   Coal mine waste: Burning and burned waste utilization.

§ 816.89   Disposal of noncoal mine wastes.

§ 816.95   Stabilization of surface areas.

§ 816.97   Protection of fish, wildlife, and related environmental values.

§ 816.99   Slides and other damage.

§ 816.100   Contemporaneous reclamation.

§ 816.101   Backfilling and grading: Time and distance requirements.

§ 816.102   Backfilling and grading: General requirements.

§ 816.104   Backfilling and grading: Thin overburden.

§ 816.105   Backfilling and grading: Thick overburden.

§ 816.106   Backfilling and grading: Previously mined areas.

§ 816.107   Backfilling and grading: Steep slopes.

§ 816.111   Revegetation: General requirements.

§ 816.115   Revegetation responsibility periods.

§ 816.116   Revegetation: Standards for success.

§ 816.131   Cessation of operations: Temporary.

§ 816.132   Cessation of operations: Permanent.

§ 816.133   Postmining land use.

§ 816.150   Roads: general.

§ 816.151   Primary roads.

§ 816.180   Utility installations.

§ 816.181   Support facilities.



*****


§ 816.22  Topsoil, subsoil, and other plant growth media.

(a)  Salvage and removal.  (1)  You, the permittee, must salvage and separately remove all topsoil and other materials identified for salvage in the soil handling plan under § 780.12(e) of this chapter from the area to be disturbed before any drilling, blasting, mining, or other surface disturbance takes place.

(2)  The regulatory authority may choose not to require the removal of topsoil for minor disturbances that—

(i)  Occur at the site of small structures, such as power poles, signs, or fence lines; or

(ii)  Will not destroy the existing vegetation and will not cause erosion.

(b)  Storage.  (1)  You must segregate and, except as provided in paragraph (b)(3) of this section, stockpile the materials removed under paragraph (a) of this section when it is impractical to promptly redistribute those materials on regraded areas.

(2)  Stockpiled materials must—

(i)  Be selectively placed on a stable site within the permit area;

(ii)  Be protected from contaminants and unnecessary compaction that would interfere with revegetation;

(iii)  Be protected from wind and water erosion through prompt establishment and maintenance of an effective, quick-growing, non-invasive vegetative cover or through other measures approved by the regulatory authority; and

(iv)  Not be moved until required for redistribution unless approved by the regulatory authority.

(3)  When stockpiling of organic and soil materials removed under paragraphs (a) and (e) of this section would be detrimental to the quality or quantity of those materials, you may temporarily redistribute those materials on an approved site within the permit area to enhance the current use of that site until the materials are needed for later reclamation, provided that—

(i)  Temporary redistribution will not permanently diminish the capability of the topsoil of the host site; and

(ii)  The redistributed material will be preserved in a condition more suitable for redistribution than if it were stockpiled.

(c)  Soil supplements and substitutes.  (1)  When the regulatory authority approves the use of substitutes for or supplements to the existing topsoil or subsoil, you must salvage, store, and use the overburden materials selected and approved for that purpose as part of the soil handling plan under §780.12(e) of this chapter.  

 (d)  Site preparation.  (1)  You must minimize grading of backfilled areas to avoid compaction of the reconstructed root zone, as specified in the soil handling plan under §780.12(e) of this chapter.

(2)  If necessary, you must rip, chisel-plow, or otherwise mechanically treat backfilled and graded areas before soil redistribution to reduce potential slippage of the redistributed material and to promote root penetration.  You may conduct this treatment after soil redistribution if doing so will not harm the redistributed material.

(e)  Redistribution.  (1)  You must redistribute the materials removed and saved under paragraphs (a) through (c) of this section in a manner that—

(i)  Complies with the soil handling plan developed under §780.12(e) of this chapter and approved as part of the permit.

(ii)  Is consistent with the approved postmining land use, contours, and surface-water drainage systems.

(iii)  Minimizes compaction of the materials to the extent possible and alleviates any excess compaction that may occur. 

(iv)  Protects the materials from wind and water erosion before and after seeding and planting to the extent necessary to ensure establishment of a successful vegetative cover and to avoid causing or contributing to a violation of state or federal water quality standards.

(v)  Achieves an approximately uniform, stable thickness across the regraded area, except that the thickness may vary when consistent with the postmining land use and when variations are necessary or desirable to achieve specific revegetation goals and ecological diversity, as set forth in the revegetation plan developed under §780.12(g) of this chapter and approved as part of the permit.

(2)  You must use a statistically valid sampling technique to document that soil materials have been redistributed in the locations and depths required by the soil handling plan developed under §780.12(e) of this chapter and approved as part of the permit.

(3)  The regulatory authority may choose not to require the redistribution of topsoil on the embankments of permanent impoundments or of roads to be retained as part of the postmining land use if it determines that—

(i)  Placement of topsoil on those embankments is inconsistent with the requirement to use the best technology currently available to prevent sedimentation, and

(ii)  The embankments will be otherwise stabilized.

(e)  Organic matter.  (1)  You must salvage duff, other organic litter, and vegetative materials such as tree tops, small logs, and root balls.  You may not burn organic matter or bury it in the backfill.

(2)  Except as otherwise provided in paragraph (e)(3) of this section, you must redistribute the materials salvaged under paragraph (e)(1) of this section across the regraded surface or incorporate them into the soil materials to control erosion, promote growth of vegetation, serve as a source of native plant seeds and organisms, and increase the moisture retention capability of the soil.

(3)  Vegetative debris either must be redistributed in accordance with paragraph (e)(2) of this section or used to construct windrows for fish and wildlife enhancement purposes.






§ 816.34  General requirements for protection of the hydrologic balance.  [Formerly §816.41(a), (b), and (d)]



(a)  You, the permittee, must conduct all surface mining and reclamation activities to—



(1)  Minimize disturbance of the hydrologic balance within the permit and adjacent areas.



(2)  Prevent material damage to the hydrologic balance outside the permit area.



(3)  Restore the biological condition of perennial and intermittent streams within the permit area, unless otherwise approved in the permit in accordance with section 780.28 of this chapter.



(4)  Assure the protection or replacement of water rights to the extent required by state or federal law. 



(5)  Support approved postmining land uses in accordance with the terms and conditions of the approved permit and the performance standards of this part.  



(6)  Comply with the hydrologic reclamation plan as submitted under §780.22 of this chapter and approved in the permit. 



(7)  Protect groundwater quality by handling earth materials and runoff in a manner that minimizes contact or interaction between acid-forming or toxic-forming materials and  groundwater systems and by managing excavations and other disturbances to prevent or control groundwater degradation.  



(8)  Protect groundwater quantity by handling earth materials and runoff in a manner that will restore the approximate premining recharge capacity of the reclaimed area as a whole, excluding coal mine waste disposal areas and fills, so as to allow the movement of water into the groundwater system.  



(9)  Protect surface-water quality by handling earth materials, groundwater discharges, and runoff in a manner that—



(i)  Minimizes the formation of acidic or toxic drainage.



(ii)  Prevents, to the extent possible using the best technology currently available, additional contribution of suspended solids to streamflow or runoff outside the permit area. 



(iii)  Otherwise prevents water pollution.  



(10)  Protect surface-water quantity and flow rates by handling earth materials and runoff in accordance with the steps outlined in the hydrologic reclamation plan and the surface-water runoff control plan approved in the permit in accordance with §§ 780.22 and 780.29 of this chapter, respectively.  



(b)(1)  You must use mining and reclamation practices that minimize water pollution, changes in streamflow, and adverse impacts on stream biota in preference to water treatment.



(2)  You must install, use, and maintain any necessary water-treatment facilities or water-quality controls if drainage control, restabilization and revegetation of disturbed areas, diversion of runoff, mulching, and other reclamation and remedial practices are not adequate to meet the requirements of this section and § 816.42 of this part.



(c)  The regulatory authority may require that you take preventive, remedial, or monitoring measures in addition to those set forth in this part to prevent material damage to the hydrologic balance outside the permit area.



(d)  You must examine the hydraulic structures identified under § 780.29 of this chapter following every significant precipitation event, as specified by the regulatory authority.  You must prepare a report, which must be certified by a registered professional engineer, and submit the report to the regulatory authority within 48 hours of the precipitation event.  The report must address the performance of the hydraulic structures, identify and describe any material damage to the hydrologic balance outside the permit area that occurred, and identify and describe the remedial measures taken in response to that damage.






§ 816.35  Groundwater monitoring requirements.  [Formerly §816.41(c)]



(a)  You, the permittee, must monitor groundwater according to the groundwater monitoring plan approved under § 780.23(a) of this chapter.  



(b)(1)  You must submit groundwater monitoring data to the regulatory authority every 3 months, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.  



(c)  You must monitor groundwater through mining and during reclamation until final bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the regulatory authority may not release any portion of the bond if an evaluation of monitoring data indicates that adverse trends exist that could result in material damage to the hydrologic balance outside the permit area. 

(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory authority modify the groundwater monitoring requirements, including the parameters covered and the sampling frequency.  The regulatory authority may approve your request if you demonstrate, using the monitoring data obtained under this section, that—



(1)  Future changes in groundwater quantity or quality are unlikely to occur.



(2)  The operation has minimized disturbance to the hydrologic balance in the permit and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, preserved or restored the biological condition of perennial and intermittent streams, maintained the availability and suitability of groundwater quantity and quality to support existing and approved uses, and protected or replaced the water rights of other users.



(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to protect the hydrologic balance , detect hydrologic changes, or meet other requirements of the regulatory program.



(f)  You must install, maintain, operate, and, when no longer needed, remove all equipment, structures, and other devices used in conjunction with monitoring groundwater, consistent with §§ 816.13, 816.14, 816.15, and 816.39 of this part. 






§ 816.36  Surface water monitoring requirements.  [Formerly §816.41(e)]



(a)  You, the permittee, must monitor surface water according to the surface-water monitoring plan approved under § 780.23(b) of this chapter.  



(b)(1)  You must submit surface-water monitoring data to the regulatory authority every 3 months, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.  The reporting requirements of this paragraph do not exempt you from meeting any National Pollutant Discharge Elimination System (NPDES) reporting requirements for noncompliant samples.  



(c)  You must monitor surface water through mining and during reclamation until final bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the regulatory authority may not release any portion of the bond if an evaluation of monitoring data indicates that adverse trends exist that could result in material damage to the hydrologic balance outside the permit area. 

(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory authority modify the surface-water monitoring requirements (except those required by the NPDES permitting authority), including the parameters covered and the sampling frequency.  The regulatory authority may approve your request if you demonstrate, using the monitoring data obtained under this section, that—



(1)  Future changes in surface-water quantity or quality are unlikely to occur.



(2)  The operation has minimized disturbance to the hydrologic balance in the permit and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, preserved or restored the biological condition of perennial and intermittent streams, maintained the availability and suitability of surface-water quantity and quality to support existing and approved uses (including any designated uses under section 101(a) or 303(c) of the Clean Water Act), and protected or replaced the water rights of other users.



(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to protect the hydrologic balance, detect hydrologic changes, or meet other requirements of the regulatory program.



(f)  You must install, maintain, operate, and, when no longer needed, remove all equipment, structures, and other devices used in conjunction with monitoring surface water. 






§ 816.37  Biological condition monitoring requirements for streams.



(a)  You must monitor the biological condition of perennial and intermittent streams in accordance with the plan approved under § 780.23(c) of this chapter.



(b)(1)  You must submit biological condition monitoring data to the regulatory authority on an annual basis, or more frequently if prescribed by the regulatory authority.



(2)  Monitoring reports must include analytical results from each sample taken during the reporting period.



(3)  When the analysis of any sample indicates noncompliance with the terms and conditions of the permit, you must promptly notify the regulatory authority and take the actions required under paragraphs (e) and (i) of § 773.17 of this chapter.



(c)  You must monitor the biological condition of perennial and intermittent streams during mining and reclamation until final bond release under § 800.42(d) of this chapter. 



(d)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise your permit to include additional monitoring whenever information available to the regulatory authority indicates that additional monitoring is necessary to meet the requirements of the regulatory program.






§ 816.38  Handling of acid-forming and toxic-forming materials. [Formerly §816.41(f)] 



(a)  You, the permittee, must avoid drainage from acid-forming and toxic-forming materials into surface water and groundwater by—



(1)  Identifying and handling acid-forming and toxic-forming materials and completing backfilling and reclamation in a manner that either—



(i)  Isolates those materials from contact with groundwater or surface water; or 



(ii)  Will keep those materials fully saturated at all times.  You may use this option only when placement above the water table is not feasible.



(2)  Storing materials in a manner that will protect surface water and groundwater by preventing erosion, the formation of polluted runoff, and the infiltration of polluted water into aquifers.  Storage must be limited to the period until burial or treatment first becomes feasible.  In addition, storage must not result in any risk of water pollution, adverse impacts to the biological condition of streams, or other environmental damage.  



(b)  Storage, burial, and treatment practices must be consistent with other material handling and disposal provisions of this chapter.  






§ 816.39  Disposition of exploratory or monitoring wells. [Formerly §816.41(g)] 



(a)  Except as provided in paragraph (b) of this section, you, the permittee, must permanently seal exploratory or monitoring wells in a safe and environmentally sound manner in accordance with §§ 816.13 and 816.15 of this part before final release of bond under section § 800.42(d) of this chapter for the land on which the wells are located.



(b)  With the prior approval of the regulatory authority, you may transfer wells to another party for further use.  At a minimum, the conditions of the transfer must comply with state and local laws.  You will remain responsible for the proper management of the wells until final bond release under § 800.42(d) of this chapter.






§ 816.40  Replacement of water supplies. [Formerly §816.41(h)] 



(a)(1)  You, the permittee, must replace the water supply of an owner of interest in real property who obtains all or part of his or her supply of water for domestic, agricultural, industrial, or other legitimate use from an underground or surface source when the water supply has been adversely impacted by contamination, diminution, or interruption as a result of your surface mining activities.



(2)  As provided in the definition of replacement of water supply in §701.5 of this chapter, the replacement supply must be equivalent to the quantity and quality of the premining supply.  Replacement includes provision of an equivalent water supply delivery system and payment of operation and maintenance expenses in excess of customary and reasonable delivery costs for the premining water supply.



(3)  For anticipated water supply losses, you must adhere to the requirements set forth in the permit in accordance with §780.22(b) of this chapter.



(4)  For unanticipated water supply losses, you must provide an emergency temporary water supply within 24 hours of notification of the loss.  The temporary supply must be adequate in quantity and quality to meet normal household needs.



(5)  Within 30 days of an unanticipated water supply loss, you must develop and submit a plan for a permanent replacement supply to the regulatory authority.



(6)  You must provide a permanent replacement water supply within 2 years of the date of an unanticipated loss.



(b)  The baseline hydrologic and geologic information required under § 780.19 of this chapter will be used to determine the extent of the impact of mining upon groundwater and surface water.  






§ 816.41  Discharges into an underground mine. [Formerly §816.41(i)]



(a)  You may not discharge any water or other materials from surface mining activities into an underground mine unless the regulatory authority specifically approves the discharge based upon a demonstration that—



(1)  The discharge will be made in a manner that—



(i)  Minimizes disturbance to the hydrologic balance within the permit area;



(ii)  Prevents material damage to the hydrologic balance outside the permit area of the surface mining activities;



(iii)  Does not adversely impact the biological condition of streams; and



(iv)  Otherwise eliminates public hazards resulting from surface mining activities.



(2)  The discharge will not result in a violation of applicable water quality standards or effluent limitations. 



(3)  The discharge will be at a known rate and of a quality that will meet the effluent limits referenced in § 816.42(a) of this part, except that the regulatory authority may approve exceeding the effluent limits for pH and total suspended solids if a preponderance of the evidence indicates that there is no direct hydrologic connection between the underground mine and other waters and that those exceedances will not be inconsistent with paragraph (a)(1) of this section. 



(4)  The Mine Safety and Health Administration has approved the discharge.  



(b)  Discharges are limited to the following materials:  



(1)  Water.  



(2)  Coal processing waste.  



(3)  Fly ash from a coal-fired facility.  



(4)  Sludge from an acid-mine-drainage treatment facility.  



(5)  Flue-gas desulfurization sludge.  



(6)  Inert materials used for stabilizing underground mines.



(7)  Underground mine development waste.




§ 816.42  Water quality standards and effluent limits.



(a)  Discharges of water from areas disturbed by surface mining activities must be made in compliance with all applicable federal, state, and tribal water quality laws and regulations, including the effluent limits established in the National Pollutant Discharge Elimination System permit for the operation under section 402 of the Clean Water Act. 



(b)  Placement of overburden, coal mine waste, and other materials in waters of the United States must be made in compliance with a permit issued under section 404 of the Clean Water Act.

(c)  You must construct water treatment facilities for discharges from the operation as soon as the need for those facilities becomes evident. 

(d)(1)  You must remove precipitates and otherwise maintain all water treatment facilities requiring the use of settling ponds or lagoons as necessary to maintain the functionality of those ponds or lagoons.



(2)  You must dispose of all precipitates removed from facilities under paragraph (d)(1) of this section either in an approved solid waste landfill or within the permit area in accordance with a plan approved by the regulatory authority.



(e)  You must operate and maintain water treatment facilities until the regulatory authority authorizes removal based upon monitoring data demonstrating that influent to the facilities meets all applicable water quality standards and effluent limits without treatment. 






§ 816.43  Diversions.



(a)  General provisions.  (1)  When approved in the permit, you may divert any flow from mined areas abandoned before May 3, 1978, any flow from undisturbed areas, and any flow from reclaimed areas for which the criteria of § 816.46 of this part for siltation structure removal have been met from disturbed areas by means of temporary or permanent diversions.



(2)  When the permit requires the use of siltation structures for sediment control, you must construct diversions to convey runoff and other flows from the disturbed area to the siltation structure.



(3)  All diversions must be designed to—



(i)  Ensure the safety of the public.



(ii)  Minimize adverse impacts to the hydrologic balance, including the biological condition of perennial and intermittent streams within the permit and adjacent areas.



(iii) Prevent material damage to the hydrologic balance outside the permit area. 



(4)  You may not use diversions to divert water into underground mines without approval of the regulatory authority under § 816.41 of this part.



(5)  The diversion and its appurtenant structures must be designed, located, constructed, maintained and used to—



(i)  Be stable.



(ii)  Provide protection against flooding and resultant damage to life and property.  This requirement will be deemed met when the combination of channel, bank, and flood-plain configuration is adequate to pass safely the peak runoff of a 2-year, 6-hour precipitation event for a temporary diversion and a 10-year, 6-hour precipitation event for a permanent diversion.  The design precipitation event must be determined using the appropriate regional Natural Resources Conservation Service storm distribution.



(iii)  Prevent, to the extent possible using the best technology currently available, additional contributions of suspended solids to streamflow or runoff outside the permit area. 



(iv)  Comply with all applicable local, state, and federal laws and regulations.



(6)(i)  You must remove temporary diversions promptly when they are no longer needed to achieve the purpose for which they were authorized.



(ii)  You must restore the land disturbed by the removal process in accordance with this part.



(iii)  Before temporary diversions are removed, you must modify or remove downstream water-treatment facilities previously protected by the diversion as necessary to prevent overtopping or failure of the facilities.  You must continue to maintain water-treatment facilities until they are no longer needed. 



(7)  The regulatory authority may specify design criteria for diversions to meet the requirements of this section.



(b)  Diversion of perennial and intermittent streams.  Sections 780.28 and 816.57 of this chapter contain the requirements applicable to diversions of perennial and intermittent streams. 



(c)  Diversion of miscellaneous flows.  (1)  Miscellaneous flows, which consist of all surface-water flows except perennial and intermittent streams, may be diverted away from disturbed areas if required or approved by the regulatory authority.  



(2)  The design, location, construction, maintenance, and removal of diversions of miscellaneous flows must meet all of the performance standards set forth in paragraph (a) of this section:




§ 816.46  Hydrologic balance:  Siltation structures.



(a)  For the purpose of this section only, disturbed areas do not include those areas—



(1)  In which the only surface mining activities include diversion ditches, siltation structures, or roads that are designed, constructed, and maintained in accordance with this part; and



(2)  For which you do not plan to otherwise disturb the land surface up-gradient of the diversion.



(b)  General requirements.  (1)(i)  When siltation structures will be used to achieve the requirements of §816.45 of this part, you must construct those structures before beginning any surface mining activities that will disturb the land surface.



(ii)  Upon completion of construction of a siltation structure, a qualified registered professional engineer, or in any state that authorizes land surveyors to prepare and certify plans in accordance with §780.25(a) of this chapter a qualified registered professional land surveyor, must certify that the structure has been constructed as designed and as approved in the reclamation plan.



(4)  Any siltation structure that impounds water must be designed, constructed and maintained in accordance with §816.49 of this chapter.



(5)  You must maintain siltation structures until removal is authorized by the regulatory authority and the disturbed area has been stabilized and revegetated.  In no case may the structure be removed sooner than 2 years after the last augmented seeding.



(6)(i)  When a siltation structure is removed, you must regrade the land upon which the structure was located and revegetate it in accordance with the reclamation plan and §§816.111 through 816.116 of this chapter.



(ii)  Sedimentation ponds approved by the regulatory authority for retention as permanent impoundments under §816.49(b) of this part may be exempted from this requirement.



(c)  Sedimentation ponds.  (1)  When used, sedimentation ponds must—



(i)  Be used individually or in series.



(ii)  Be located as near as possible to the disturbed area and out of perennial or intermittent stream channels unless approved by the regulatory authority in accordance with §780.28 of this chapter.



(iii)  Be designed, constructed, and maintained to—



(A)  Provide adequate sediment storage volume.



(B)  Provide adequate detention time to allow the effluent from the ponds to meet applicable effluent limits.



(C)  Contain or treat the 10-year, 24-hour precipitation event (“design event”) unless a lesser design event is approved by the regulatory authority based on terrain, climate, other site-specific conditions and on a demonstration that the effluent limits referenced in §816.42 of this part will be met.



(D)  Provide a nonclogging dewatering device adequate to maintain the detention time required under paragraph (c)(1)(iii)(B) of this section.



(E)  Minimize short circuiting to the extent possible.



(F) Provide periodic sediment removal sufficient to maintain adequate volume for the design event.



(G)  Ensure against excessive settlement.



(H)  Be free of sod, large roots, frozen soil, and acid-forming or toxic-forming materials.



(I)  Be compacted properly.



(2)  Spillways.  A sedimentation pond must include either a combination of principal and emergency spillways or single spillway configured as specified in §816.49(a)(9) of this part.



(d)  Other treatment facilities.  (1)  You must design other treatment facilities to treat the 10-year, 24-hour precipitation event unless the regulatory authority approves a lesser design event based upon terrain, climate, other site-specific conditions, and a demonstration that the effluent limits referenced in §816.42 of this part will be met.



(2)  You must design other treatment facilities in accordance with the applicable requirements of paragraph (c) of this section.



(e)  Exemptions.  The regulatory authority may grant an exemption from the requirements of this section if—



(1)  The disturbed drainage area within the total disturbed area is small; and



(2)  You demonstrate that siltation structures and alternate sediment control measures are not necessary for drainage from the disturbed area to meet the effluent limits referenced in §816.42 of this part and the applicable water quality standards for the receiving waters.






§ 816.57  What additional performance standards apply to activities in, through, or adjacent to perennial and intermittent streams?



(a)(1)  General prohibition.  You, the permittee or operator, may not conduct surface mining activities in or through a perennial or intermittent stream, or that would disturb the surface of land within 100 feet, measured horizontally, of a perennial or intermittent stream, unless the regulatory authority authorizes you to do so in the permit after making the findings required under § 780.28 of this chapter.



(2)  Clean Water Act requirements.  You may conduct surface mining activities in waters of the United States only if those activities would not result in significant degradation to those waters or cause or contribute to the violation of applicable state, federal, or tribal water quality standards developed pursuant to the Clean Water Act, as determined through certification under section 401 of the Clean Water Act or issuance of a permit under section 402 or section 404 of the Clean Water Act.



(b)  Requirements for mining through or diverting perennial and intermittent streams.  This paragraph applies to you if your permit authorizes you to mine through or divert a perennial or intermittent stream in accordance with a plan submitted under § 780.28 of this chapter and approved as part of the permit.



(1)  You must comply with the designs and construction and maintenance plans approved in the permit.



(2)  You must restore the form and ecological function of the stream segment as expeditiously as practicable, either as part of the construction of a permanent stream-channel diversion or as part of the construction of a restored stream channel when the area in which the stream was located before mining is no longer needed for surface mining activities.



(i)  Form.  A restored stream channel or a stream-channel diversion need not exactly replicate the channel morphology that existed before mining, but it must have a channel morphology comparable to the premining form of the affected stream segment in terms of channel slope, sinuosity, water depth, bankfull depth, bankfull width, width of the flood-prone area, and dominant in-stream substrate.



(ii)  Function.  A restored stream channel or a stream-channel diversion need not contain precisely the same biota as it did before mining, but it must have a biological condition comparable to the premining biological condition, including benthic and other aquatic communities that fulfill a similar role in stream ecology. 



(iii)  Bond requirements.  The performance bond calculations for the operation must include a specific line item for restoration of the ecological function of the stream segment.  You must demonstrate full restoration of both form and function before final bond release under § 800.42(d) of this chapter.



(iv)  Sequencing.  (A)  You must restore the form and ecological function of the first stream segment that you mine through before you may mine through the next segment.  You must adhere to a similar process for mining through succeeding segments.



(B)  As an alternative to the requirements of paragraph (b)(2)(iv)(A) of this section, you may mine through additional stream segments without first demonstrating restoration of the form and ecological function for each segment on a successive basis if you demonstrate, and the regulatory authority finds, that you or other mining operations have successfully restored similar stream segments under similar conditions using the same type of mining and reclamation plan.



(3)  Upon completion of construction of a stream-channel diversion or restored stream channel or, you must obtain a certification from a qualified registered professional engineer that the stream-channel diversion or restored stream channel meets all construction requirements of this section and is in accordance with the design approved in the permit.



(4)  Enhancement requirements.  If the stream segment to be mined through or diverted is in a degraded condition before mining, you must implement measures to enhance the form and ecological function of the segment as part of the restoration or diversion process, consistent with the fish and wildlife enhancement requirements of §816.97 of this part. 






§ 816.71  Disposal of excess spoil:  General requirements.  



(a)  General.  You, the permittee or operator, must place excess spoil in designated disposal areas within the permit area in a controlled manner to—



(1)  Minimize the adverse effects of leachate and surface water runoff from the fill on surface water, groundwater, and the biological condition of perennial and intermittent streams within the permit area.



(2)  Prevent material damage to the hydrologic balance outside the permit area.



(3)  Ensure mass stability and prevent mass movement during and after construction.



(4)  Ensure that the final fill surface configuration is suitable for revegetation and is compatible with the natural surroundings and the approved postmining land use.



(5)  Minimize disturbances to and adverse impacts on fish, wildlife, and related environmental values to the extent possible, using the best technology currently available.



(6)  Ensure that the fill will not increase peak flows from precipitation events or thaws, when compared with premining peak flows.



(7)  Ensure that the fill will not preclude any existing or approved use of surface water or groundwater or, for surface waters downstream of the fill, any designated use under section 101(a) or 303(c) of the Clean Water Act.



(b)  Stability requirements.  (1)  You must design and construct the fill to attain a minimum long-term static safety factor of 1.5.  The foundation and abutments of the fill must be stable under all conditions of construction.



(2)  When the slope in the disposal area exceeds 2.8h:1v (36 percent), or any lesser slope designated by the regulatory authority based on local conditions, you must construct keyway cuts (excavations to stable bedrock) or rock-toe buttresses to ensure fill stability.



(c)  Compliance with permit.  You must construct the fill in accordance with the design and plans submitted under §780.35 of this chapter, as certified by a registered professional engineer experienced in the design of earth and rock fills, and as approved as part of the permit.



(d)  Handling of organic matter and topsoil.  You must remove all topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §816.22 of this part.  



(e)  Drainage control requirements.  (1)  You must divert runoff from areas above the fill and runoff from the surface of the fill into stabilized diversion channels designed to—



(i)  Meet the requirements of §816.43 of this part; and



(ii)  Safely pass the runoff from a 100-year, 6-hour precipitation event, as determined from the appropriate regional Natural Resources Conservation Service storm distribution.



(2)  You must grade the top surface of a completed fill such that the final slope after settlement will be toward properly designed drainage channels.  Uncontrolled surface drainage may not be directed over the outslope of the fill.



(f)  Underdrains.  (1)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, you must design and construct underdrains and temporary diversions as necessary to control erosion, prevent water infiltration into the fill, and ensure stability.  



(2)(i)  Underdrains must consist of durable rock or pipe, be designed and constructed using current, prudent engineering practices, and meet any design criteria established by the regulatory authority.



(ii)  Rock underdrains must be constructed of durable, nonacid-forming, nontoxic-forming rock (e.g., natural sand and gravel, sandstone, limestone, or other durable rock) that does not slake in water or degrade to soil material, and which is free of coal, clay or other nondurable material.



(iii)  Perforated pipe underdrains must be corrosion-resistant and have characteristics consistent with the long-term life of the fill.



(iv)  The underdrain system must be designed to carry the anticipated infiltration of water due to precipitation, snowmelt, and water from seeps and springs in the foundation of the disposal area away from the excess spoil fill. 



(v)  The underdrain system must be protected from material piping, clogging, and contamination by an adequate filter system designed and constructed using current, prudent engineering practices to ensure the long-term functioning of the underdrain system.  



(g)  Placement of excess spoil.  (1)  You must transport and place excess spoil in a controlled manner in horizontal lifts not exceeding 4 feet in thickness; concurrently compacted as necessary to ensure mass stability and to prevent mass movement during and after construction; and graded so that surface and subsurface drainage is compatible with the natural surroundings.



(2)  You may not use any excess spoil transport and placement technique that involves end-dumping, wing-dumping, cast-blasting, gravity placement, or casting spoil downslope.



(3)  (i)  You must encapsulate acid-forming, toxic-forming, and combustible materials with low-permeability, nonacid-forming, nontoxic-forming, and noncombustible material to—



(A)  Control the impact on surface water and groundwater in accordance with §816.38 of this part;



(B)  Prevent sustained combustion; and



(C)  Minimize adverse effects on plant growth and the approved postmining land use.



(ii)  If sufficient cover material is not available, you must treat or otherwise neutralize these materials to achieve the same results.



(iii)  You may not place acid-forming or toxic-forming materials within 100 feet horizontally of any perennial or intermittent stream.



(h)  Final configuration.  (1)  The final configuration of the fill must be suitable for the approved postmining land use, compatible with the surrounding terrain, and consistent with natural landforms to the extent practicable.



(2)  You may construct terraces on the outslope of the fill if required for stability, to control erosion, to conserve soil moisture, or to facilitate the approved postmining land use.  The grade of the outslope between terrace benches may not be steeper than 2h: 1v (50 percent).



(3)  You must configure the top surface of the fill to restore a ridge-and-valley topography when that landform is—



(i)  Generally consistent with the premining topography (the postmining configuration may exceed surrounding terrain elevations when necessary to achieve the desired topography and minimize placement of excess spoil in streams);



(ii)  Practicable; and



(iii)  Compatible with stability and postmining land use considerations.



(i)  Impoundments and depressions.  No permanent impoundments are allowed on the completed fill.  Small depressions may be constructed if they are needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these depressions are consistent with the hydrologic reclamation plan approved under §780.22 of this chapter and do not result in elevated levels of parameters of concern in discharges from the fill.



(j)  Topsoil redistribution.  The final graded surface of the fill must be covered with topsoil or substitute material in accordance with §816.22 of this part.



(k)  Surface area stabilization.  You must provide slope protection to minimize surface erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are not riprapped or otherwise protected, upon completion of construction.



(l)  Inspections.  A qualified registered professional engineer, or other qualified professional specialist under the direction of the professional engineer, must inspect the fill during construction.  The professional engineer or specialist must be experienced in the construction of earth and rock fills.



(1)  Complete inspections that include the entire fill must be made at least quarterly throughout construction, with additional complete inspections conducted during critical construction periods.  Critical construction periods include, at a minimum—



(i)  Foundation preparation, including the removal of all organic matter and topsoil; 



(ii)  Placement of underdrains and protective filter systems; 



(iii)  Installation of final surface drainage systems; and 



(iv)  Final grading and revegetation of the fill.



(2)  The engineer or specialist also must—



(i)  Conduct daily examinations during placement and compaction of fill materials.



(ii)  Maintain a log recording the daily examinations for each fill.  The log must include a description of the specific work locations, excess spoil placement methods, compaction adequacy, lift thickness, suitability of fill material, special handling of acid-forming and toxic-forming materials, deviations from the approved permit, and remedial measures taken.



(3)  The qualified registered professional engineer must provide a certified report to the regulatory authority promptly after each complete inspection conducted under paragraph (l)(1) of this section.  The report must—



(i)  Certify that the fill has been constructed and maintained as designed and in accordance with the approved plan and this chapter.



(ii)  Identify and discuss any evidence of instability, structural weakness, or other hazardous conditions.  If one of more of those conditions exist, you must submit an application for a permit revision that includes appropriate remedial design specifications.



(iii)  Include a review and summary of the logs maintained under paragraph (l)(2)(ii) of this section.



(4)(i)  The certified report on the drainage system and protective filters must include color photographs taken during and after construction, but before underdrains are covered with excess spoil.  If the underdrain system is constructed in phases, each phase must be certified separately.



(ii)  The photographs accompanying each certified report must be taken in adequate size and number with enough terrain or other physical features of the site shown to provide a relative scale to the photographs and to specifically and clearly identify the site.



(5)  You must retain a copy of each complete inspection report at or near the mine site.



(m)  Coal mine waste.  You may dispose of coal mine waste in excess spoil fills only if approved by the regulatory authority and only if—



(1)  You demonstrate, and the regulatory authority finds in writing, that there is no credible evidence that the disposal of coal mine waste in the excess spoil fill will cause or contribute to a violation of applicable federal, state, or tribal water quality standards or effluent limitations or result in material damage to the hydrologic balance outside the permit area.



(2)  The waste is placed in accordance with §§ 816.81 and 816.83 of this part.



(3)  The waste is nontoxic-forming, nonacid-forming, and non-combustible.



(4)  The waste is of the proper characteristics to be consistent with the design stability of the fill.



(n)  Underground disposal.  You may dispose of excess spoil in underground mine workings only in accordance with a plan approved by the regulatory authority and the Mine Safety and Health Administration under §784.26 of this chapter.






§ 816.74  Disposal of excess spoil:  Preexisting benches.

(a)  General.  The regulatory authority may approve the disposal of excess spoil through placement on a preexisting bench on a previously mined area or a bond forfeiture site if—

(1)  The proposed permit area includes the portion of the preexisting bench on which the spoil will be placed;

(2)  The proposed operation will comply with the applicable requirements of §816.102 of this part; and

(3)  The requirements of this section are met.

(b)  Handling of organic matter and topsoil.  You must remove all available topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §816.22 of this part. 



(c)(1)  The fill must be designed and constructed using current, prudent engineering practices.

(2)  The design must be certified by a registered professional engineer.

(3)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, the fill design must include diversions and underdrains as necessary to control erosion, prevent water infiltration into the fill, and ensure stability.

(d)  The spoil must be placed on the solid portion of the bench in a controlled manner and concurrently compacted as necessary to attain a long-term static safety factor of 1.3 for all portions of the fill.  Any spoil deposited on any fill portion of the bench must be treated as an excess spoil fill under §816.71 of this part.

(e)  You must grade the spoil placed on the preexisting bench—

(1)  Achieve a stable slope that does not exceed the angle of repose.

(2)  Eliminate the preexisting highwall to the maximum extent technically practical, using all reasonably available spoil as that term is defined in §701.5 of this chapter.

(3)  Minimize erosion and water pollution both on and off the site.

(f)  All disturbed areas, including diversion channels that are not riprapped or otherwise protected, must be revegetated upon completion of construction.

(g)  You may not construct permanent impoundments on preexisting benches on which excess spoil is placed under this section. 

(h)  The final configuration of the fill on the preexisting bench must—

(1)  Be compatible with natural drainage patterns and the surrounding area.

(2)  Support the approved postmining land use.

(i)  The regulatory authority may approve the disposal of excess spoil from an upper actively mined bench to a lower preexisting bench by means of gravity transport, provided that—

(1)  The gravity-transport courses are designated on a site-specific basis as part of the permit application.

(2)  You demonstrate, and the regulatory authority finds in writing, that the gravity-transport courses have been designed to ensure a minimum long-term static safety factor of 1.3, to prevent hazards to health and safety, and to ensure that damage will be minimized between the benches, outside the transport courses, and downslope of the lower bench should excess spoil accidentally move.

(3)(i)  All gravity-transported excess spoil, including that excess spoil immediately below the gravity-transport courses and any preexisting spoil that is disturbed, is rehandled and placed in horizontal lifts in a controlled manner, concurrently compacted as necessary to ensure mass stability and to prevent mass movement, and graded so that surface and subsurface drainage is compatible with the natural surroundings.

(ii)  Undisturbed preexisting spoil on the bench prior to the current mining operation need not be rehandled except where necessary to ensure stability of the fill.

(4)(i)  You construct a safety berm constructed on the solid portion of the lower bench prior to gravity transport of the excess spoil.

(ii)  The safety berm must be designed and constructed to prevent gravity-transported excess spoil from leaving the bench.

(iii)  Where there is insufficient material on the lower bench to construct a safety berm, only that amount of excess spoil necessary for the construction of the berm may be gravity-transported to the lower bench prior to construction of the berm.

(5)  Excess spoil is not allowed on the downslope below the upper bench except on designated gravity-transport courses properly prepared in accordance with paragraph (b) of this section.  Upon completion of the fill, no excess spoil may remain on the designated gravity-transport course between the two benches.  Each transport course must be reclaimed in accordance with the requirements of this part.




§ 816.81  Coal mine waste:  General requirements. 



(a)  If you, the permittee, intend to dispose of coal mine waste in an area other than the mine workings or excavations, you must place the waste in new or existing disposal areas within a permit area.  



(b)  You must haul or convey and place the coal mine waste in a controlled manner to—



(1)  Minimize the adverse effects of leachate and surface-water runoff on the quality and quantity of surface water and groundwater within the permit area.



(2)  Ensure mass stability and prevent mass movement during and after construction.



(3)  Ensure that the final disposal facility is suitable for reclamation and revegetation compatible with the natural surroundings and the approved postmining land use.



(4)  Not create a public hazard.



(5)  Prevent combustion. 



(6)  Ensure that there is no increase in peak flows from precipitation events or thaws.



(7)  Ensure that the coal mine waste will not preclude any existing or approved use of surface water or groundwater or, for surface waters downstream of the coal mine waste disposal facility, any designated use under section 101(a) or 303(c) of the Clean Water Act. 



(c)  Coal mine waste material from activities located outside a permit area may be disposed of within the permit area only if approved by the regulatory authority.  Approval must be based upon a showing that disposal will be in accordance with the standards of this section.  



(d)  Design and construction requirements.  (1)(i)  You must design and construct the coal mine waste disposal facilities using current, prudent engineering practices and any design and construction criteria established by the regulatory authority.



(ii)  A qualified registered professional engineer, experienced in the design and construction of similar earth and waste structures, must certify the design of the disposal facility.  The engineer must specifically certify that any existing and planned underground mine workings in the vicinity of the disposal facility will not adversely impact the stability of the structure.



(iii)  You must construct the disposal facility in accordance with the design and plans submitted under §780.25 of this chapter and approved in the permit, as certified by a qualified registered professional engineer experienced in the design and construction of similar earth and waste structures.



(2)  You must design and construct the disposal facility to attain a minimum long-term static safety factor of 1.5.  The foundation and abutments must be stable under all conditions of construction.  



(e)  Foundation and site preparation.  (1) You must perform sufficient foundation investigations, as well as any necessary laboratory testing of foundation material, to determine the design requirements for foundation stability.  The analyses of the foundation conditions must take into consideration the effect of underground mine workings, if any, upon the stability of the disposal facility.  



(2)  You must remove all topsoil, organic matter, and vegetation from the disposal area prior to placement of the excess spoil and store, redistribute, or otherwise use those materials in accordance with §816.22 of this part. 



(f)  Emergency procedures.  (1)  If any examination or inspection discloses that a potential hazard exists, you must inform the regulatory authority promptly of the finding and of the emergency procedures formulated for public protection and remedial action.



(2)  If adequate procedures cannot be formulated or implemented, you must notify the regulatory authority immediately.  The regulatory authority then must notify the appropriate agencies that other emergency procedures are required to protect the public.  



(g)  Underground disposal.  You may dispose of coal mine waste in underground mine workings only in accordance with a plan approved by the regulatory authority and the Mine Safety and Health Administration under § 784.26 of this chapter.




§ 816.83  Coal mine waste:  Refuse piles.

(a)  General.  Refuse piles must meet the requirements of §816.81, the additional requirements of this section, and the requirements of §§77.214 and 77.215 of this title.

(b)  Drainage control.  (1)  If the disposal area contains springs, natural or manmade water courses, or wet weather seeps, the design must include diversions and underdrains as necessary to control erosion, prevent water infiltration into the disposal facility, and ensure stability.

(2)  You may not divert uncontrolled surface drainage over the outslope of the refuse pile.  You must divert runoff from the areas above the refuse pile and runoff from the surface of the refuse pile into stabilized diversion channels designed to meet the requirements of §816.43 of this part to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in accordance with the appropriate regional Natural Resources Conservation Service storm distribution.  Runoff diverted from undisturbed areas need not be commingled with runoff from the surface of the refuse pile.

(3)  Underdrains must comply with the requirements of §816.71(f).

(c)  Surface area stabilization.  You must provide slope protection to minimize surface erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are not riprapped or otherwise protected, upon completion of construction.

(d)  Final configuration.  (1)  The final configuration of the refuse pile must be suitable for the approved postmining land use.  Terraces may be constructed on the outslope of the refuse pile if required for stability, erosion control, conservation of soil moisture, or facilitation of the approved postmining land use.  The grade of the outslope between terrace benches may not be steeper than 2h:1v (50 percent).

(2)  No permanent impoundments or depressions are allowed on the completed refuse pile.  

(3)  Following final grading of the refuse pile, you must cover the coal mine waste with a minimum of 4 feet of the best available, nontoxic and noncombustible material in a manner that does not impede drainage from the underdrains.  The regulatory authority may allow less than 4 feet of cover material based on physical and chemical analyses showing that the requirements of §§816.111 through 816.116 of this part will be met.

(e)  Inspections.  You must comply with the inspection and examination requirements of §816.71(l) of this part.  




§ 816.84  Coal mine waste:  Impounding structures.

(a)  New and existing impounding structures constructed of coal mine waste or intended to impound coal mine waste must meet the requirements of §816.81 of this chapter.

(b)  You may not use coal mine waste for construction of impounding structures unless you demonstrate to the satisfaction of the regulatory authority that the stability of such a structure conforms to the requirements of this part and that the use of coal mine waste will not have a detrimental effect on downstream water quality or the environment due to acid seepage through the impounding structure.  The stability of the structure and the potential impact of acid mine seepage through the impounding structure must be discussed in detail in the design plan submitted to the regulatory authority in accordance with §780.25 of this chapter.

(c)(1)  You must design, construct, and maintain each impounding structure constructed of coal mine waste or intended to impound coal mine waste in accordance with paragraphs (a) and (c) of §816.49 of this part.

(2)  You may not retain these structures permanently as part of the approved postmining land use.

(3)  Each impounding structure constructed of coal mine waste or intended to impound coal mine waste that meets the criteria of §77.216(a) of this title must have sufficient spillway capacity to safely pass, adequate storage capacity to safely contain, or a combination of storage capacity and spillway capacity to safely control, the probable maximum precipitation of a 6-hour precipitation event or greater event as specified by the regulatory authority.

(d)  You must design spillways and outlet works to provide adequate protection against erosion and corrosion.  Inlets must be protected against blockage.

(e)  Drainage control.  You must divert runoff from areas above the disposal facility or runoff from surface of the facility that may cause instability or erosion of the impounding structure into stabilized diversion channels designed to meet the requirements of §816.43 of this part and designed to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in accordance with the appropriate regional Natural Resources Conservation Service storm distribution.

(f)  For an impounding structure constructed of or impounding coal mine waste, at least 90 percent of the water stored during the design precipitation event must be removed within the 10-day period following the design precipitation event.


[bookmark: 30:3.0.1.11.47.0.1.36]§ 816.97  Protection of fish, wildlife, and related environmental values.



(a)  You, the permittee, must, to the extent possible using the best technology currently available, minimize disturbances and adverse impacts on fish, wildlife, and related environmental values and achieve enhancement of those resources where practicable, as described in detail in the fish and wildlife protection and enhancement plan approved in the permit under §780.16 of this chapter.



(b)  Endangered and threatened species.  (1)  You may not conduct any surface mining activity that is likely to jeopardize the continued existence of endangered or threatened species listed by the Secretary or that is likely to result in the destruction or adverse modification of designated critical habitats of such species in violation of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.).



(2)  You must promptly report to the regulatory authority any state-listed or federally-listed endangered or threatened species within the permit area of which you become aware.



(3)  Upon notification, the regulatory authority will consult with the appropriate state and federal fish and wildlife agencies and, after consultation, identify whether, and under what conditions, you may proceed.



(4)  You must comply with any species-specific protective measures required by the regulatory authority after consultation with the U.S. Fish and Wildlife Service in accordance with the biological opinion implementing section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), with respect to the continuation and approval of surface coal mining and reclamation operations under a regulatory program.



(c)  Bald and golden eagles.  (1)  You may not conduct any surface mining activity in a manner that would result in the unlawful taking of a bald or golden eagle, its nest, or any of its eggs.



(2)  You must promptly report to the regulatory authority any golden or bald eagle nest within the permit area of which you become aware.



(3)  Upon notification, the regulatory authority will consult with the U.S. Fish and Wildlife Service and, when appropriate, the state fish and wildlife agency and, after consultation, identify whether, and under what conditions, you may proceed.



(d)  Nothing in this chapter authorizes the taking of an endangered or threatened species or a bald or golden eagle, its nest, or any of its eggs in violation of the Endangered Species Act of 1973, 16 U.S.C. 1531 et seq., or the Bald and Golden Eagle Protection Act, 16 U.S.C. 668-668d.



(e)  You must, to the extent possible, using the best technology currently available—



(1)  Ensure that electric power lines and other transmission facilities used for, or incidental to, surface mining activities on the permit area are designed and constructed to minimize electrocution hazards to raptors, except where the regulatory authority determines that such requirements are unnecessary.



(2)  Locate, construct, operate, and maintain haul and access roads and sedimentation control structures in a manner that avoids or minimizes impacts on important fish and wildlife species or other species protected by state or federal law.



(3)  Design fences, overland conveyors, and other potential barriers to permit passage for large mammals, except where the regulatory authority determines that such requirements are unnecessary.



(4)  Fence, cover, or use other appropriate methods to exclude wildlife from ponds that contain hazardous concentrations of toxic-forming materials.



(5)  Reclaim and reforest lands that were forested at the time of application and other lands that would revert to forest under conditions of natural succession in a manner that enhances recovery of the native forest ecosystem as expeditiously as possible. 



(f)  Wetlands and habitats of unusually high value for fish and wildlife.  To the extent possible, you must avoid disturbances to, restore or replace, and, where practicable, enhance wetlands, riparian vegetation along rivers and streams and bordering ponds and lakes, and habitats of unusually high value for fish and wildlife.



(g)  Where fish and wildlife habitat is the postmining land use, you must select and arrange the plant species to be used for revegetation to maximize the benefits to fish and wildlife. Plant species should be native to the area and must be selected on the basis of the following criteria:



(1)  Their proven nutritional value for fish or wildlife.



(2)  Their value as cover for fish or wildlife.



(3)  Their ability to support and enhance fish and wildlife habitat after the release of performance bonds.  



(4)  Their ability to sustain natural succession by allowing the establishment and spread of plant species across ecological gradients.  You may not use invasive plant species that are known to inhibit natural succession.



(h)  Where cropland is the postmining land use, and where appropriate for wildlife-management and crop-management practices, you must intersperse crop fields with trees, hedges, or fence rows to break up large blocks of monoculture and to diversify habitat types for birds and other animals.



(i)  Where residential, public service, commercial, industrial, or intensive recreational uses are the postmining land use, you must, to the extent consistent with that use, establish—



(1)  Greenbelts utilizing non-invasive, preferably native plants that provide food or cover for wildlife.



(2)  A 300-foot buffer comprised of native species, including species with riparian characteristics, along each bank of all perennial and intermittent streams within the permit area.  If the land was forested at the time of application or if it would revert to forest under conditions of natural succession, the species planted must consist of native tree and understory species.



(j)  Where forestry, whether managed or unmanaged, is the postmining land use, you must plant native tree and understory species to the extent that doing so is not inconsistent with the type of forestry in the postmining land use.  In all cases, you must intersperse forest plantings with native trees and shrubs of high value to wildlife.



(k)  You must design and arrange plantings in a manner that optimizes benefits to wildlife to the extent practicable and consistent with the postmining land use.




§ 816.102  Backfilling and grading:  General requirements.



(a)  You, the permittee or operator, must backfill all mined areas and grade all disturbed areas in accordance with landforming principles and the plan approved in the permit under §780.12(d) of this chapter to—



(1)(i)  Restore the approximate original contour, including restoration of the approximate original drainage basin area, basin relief, drainage pattern, drainage density, hillslope configuration, and drainage channel forms.



(ii)  The elevation of the backfilled and graded area may not deviate from the premining elevation by more than ±20% of the difference between the premining surface elevation and the bottom elevation of the lowest coal seam mined, with allowances for minor shifts in the location of premining features and landforms, as provided in §780.12(d)(3) of this chapter.

(iii)  You must demonstrate restoration of the approximate original contour by cross-section analysis using the digital terrain models required under paragraph (h) of this section.



(iv)  The requirement to restore the approximate original contour does not apply to—



(A) [Formerly paragraph (k)(3)(i)] Mountaintop removal operations approved under § 785.14 of this chapter.



(B) [Formerly paragraph (k)(3)(ii)] Sites for which the regulatory authority has approved a variance under § 785.16 of this chapter.



(C) [Formerly paragraph (k)(1)] Operations to which the thin overburden standards of § 816.104 of this part apply.



(D) [Formerly paragraph (k)(2)] Operations to which the thick overburden standards of § 816.105 of this part apply.



(E) [Formerly paragraph (k)(3)(iii)] Remining operations that meet the criteria in § 816.106(b) of this part.



(F)  Excess spoil fills and refuse piles, as provided in the definition of approximate original contour in § 701.5 of this chapter.



(2) [Includes former paragraph (g)] Minimize the creation of uniform slopes and terraces.  The regulatory authority may approve cut-and-fill terraces only if—



(i)  They are compatible with the approved postmining land use and are needed to conserve soil moisture, ensure stability, or control erosion on final graded slopes; or



(ii)  Specialized grading, foundation conditions, or roads are required for the approved postmining land use, in which case the final grading may include a terrace of adequate width to ensure the safety, stability, and erosion control necessary to implement the postmining land use.

(3)  When consistent with the premining topography, the approved postmining land use, and safety and stability requirements, use landforming techniques to—



(i)  Create topographic diversity by including elements such as swales, ridgelines, and valleys with varied hillslope configurations, even on sites to which the approximate original contour restoration requirements do not apply.



(ii)  Reestablish a ridge-and-valley topography with curvilinear slopes in which slopes at the head of the valley and side slopes have a convex profile at the top transitioning to a concave profile at the bottom, with ridgelines that are generally convex in profile.



(4)  Eliminate all highwalls, spoil piles, and depressions, except that—



(i) [Formerly paragraph (h)] Small depressions may be constructed if they are needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these depressions are consistent with the hydrologic reclamation plan approved under §780.22 of this chapter and do not result in elevated levels of parameters of concern in discharges from the backfilled and graded area.



(ii) [Formerly paragraph (i)] The regulatory authority may approve the retention of permanent impoundments if they meet the requirements of §§ 816.49 and 816.56 of this part and if they are suitable for the approved postmining land use.



(iii)  Highwalls may be retained on previously mined areas to the extent provided in § 816.106(b) of this part.



(iv)  Modified highwall remnants may be retained to the extent necessary to replace similar natural landforms removed by the mining operation.  The regulatory program must establish the conditions under which these highwall remnants may be retained and the modifications that must be made to restore the form and function of similar premining landforms.



(5)  Achieve a postmining slope that does not exceed either the angle of repose or such lesser slope as is necessary to achieve a minimum long-term static safety factor of 1.3 and to prevent slides.



(6)  Minimize erosion and water pollution, including discharges of pollutants for which no numerical effluent limitations guidelines or standards have been established, both on and off the site.



(7)  Support the approved postmining land use.



(b)  You must return all spoil to the mined-out area.  This requirement does not apply to—



(1)  Excess spoil disposed of in accordance with §§ 816.71 through 816.74 of this part.



(2)  Mountaintop removal operations approved under § 785.14 of this chapter.



(3) [Formerly paragraph (d)] Spoil placed outside the mined-out area in non-steep slope areas to restore the approximate original contour by blending the spoil into the surrounding terrain if the following requirements are met:



(i)  All vegetation and other organic materials are removed from the area outside the mined-out area before placement of the spoil.  These materials may not be burned or buried; they must be stored, redistributed, or used in the manner specified in § 816.22 of this part.



(ii)  Topsoil on the area outside the mined-out area is removed, segregated, stored, and redistributed in accordance with § 816.22 of this part.



(c)  You must compact spoil and waste materials when necessary to ensure stability or to prevent leaching of toxic materials, but, to the extent possible, avoid compacting materials placed in what will be the root zone of the species planted in accordance with the revegetation plan approved under §780.12(g) of this chapter.



(d) [Existing paragraph (d) moved to paragraph (a)(3)] (1)  You must cover all exposed coal seams and encapsulate all acid-forming materials, toxic-forming materials, and combustible materials exposed, used, or produced during mining with nontoxic and noncombustible material.  If covering or encapsulation is not feasible, you must treat or otherwise neutralize those materials.



(2)  You must demonstrate that the method selected under paragraph (d)(1) will be adequate to—



(i)  Control impacts on surface water, groundwater, and the biological condition of perennial and intermittent streams in accordance with § 816.38 of this part.



(ii)  Prevent sustained combustion.



(iii)  Minimize adverse effects on plant growth and the approved postmining land use.



(f)  You must dispose of any coal mine waste placed in the mined-out area in accordance with §§ 816.81 and 816.83 of this part, except that a long-term static safety factor of 1.3 will applyinstead of the 1.5 factor specified in § 816.81(d)(2) of this part.



(g)  You must prepare final-graded surfaces in a manner that minimizes erosion and provides a surface for replacement of soil materials that will minimize slippage.



(h)(1)(i)  You must submit a terrain analysis of the permit and adjacent areas to the regulatory authority at the following times:



(A)  Within 30 days of completing final grading of each 25% increment of the total area to be disturbed under the approved reclamation plan.



(B)  Annually on a schedule specified by the regulatory authority.



(C)  As part of any application for Phase 1 bond release under §800.42(b) of this chapter.



(ii)  The analysis must document that the configuration of backfilled and graded areas, excess spoil fills, and refuse piles is in compliance with the configuration approved in the permit under §780.12(d) of this chapter, subject to the tolerances specified in paragraph (a)(1)(ii) of this section.



(iii)  The analysis must be accompanied by—



(A)  Supporting geo-referenced digital terrain models of sufficient resolution to adequately represent terrain features.



(B)  An affidavit attesting to the accuracy of both the analysis and the models.  Both your agent and a licensed professional engineer must sign the affidavit.



(2)  The regulatory authority may waive or modify the terrain analysis requirements of paragraph (h)(1) of this section if the total cumulative area of all contiguous permits and permit revisions issued to a single permittee is smaller than 40 acres or if the area from which coal has been removed includes only lands eligible for remining.



(3) The requirements of paragraph (h)(1) and (h)(2) apply only to areas where surface configuration changes have occurred within the previous 12 months.






§ 816.105  Backfilling and grading:  Thick overburden.

(a)  Definition.  Thick overburden means more than sufficient spoil and other waste materials available from the entire permit area to restore the disturbed area to its approximate original contour.  More than sufficient spoil and other waste materials occur where the overburden thickness times the swell factor exceeds the combined thickness of the overburden and coal bed prior to removing the coal, so that after backfilling and grading the surface configuration of the reclaimed area would not—

(1)  Closely resemble the surface configuration of the land prior to mining; or

(2)  Blend into and complement the drainage pattern of the surrounding terrain.

(b)  Performance standards.  Where thick overburden occurs within the permit area, the permittee at a minimum must—

(1)  Backfill to the approximate original contour and then place the remaining spoil material on top of the backfilled area to the extent possible without violating stability requirements or exceeding the angle of repose.

(2)  Meet the requirements of §§ 816. 102(a)(2) through (h) of this part.

(3)  Dispose of any excess spoil in accordance with §§ 816.71 through 816.74 of this part.




[bookmark: 30:3.0.1.11.47.0.1.45]§ 816.111  Revegetation: General requirements.

(a)  You, the permittee, must establish a diverse, effective, permanent vegetative cover on regraded areas and on all other disturbed areas except—

(1)  Water areas approved as part of or in support of the postmining land use.

(2)  The surfaces of roads approved as part of or in support of the postmining land use.

(3)  Rock piles and other rock or non-vegetative features created to restore or enhance wildlife habitat in accordance with the fish and wildlife protection and enhancement plan approved under §780.16 of this chapter.

(4)  Any other area that contains an impervious surface, such as a building or a parking lot, approved as part of or in support of the postmining land use.  This provision applies only to structures and facilities constructed before expiration of the revegetation responsibility period.

(b)  The vegetative cover must—

(1)  Comply with the revegetation plan approved in the permit under §780.12(g) of this chapter. 

(2)  Be consistent with the postmining land use and the plant communities described in §779.19 of this chapter.

(3)  Be at least equal in extent of cover to the natural vegetation of the area.

(c)  Volunteer species that are desirable components of the plant communities described in the permit application under §779.19 of this chapter and that are not inconsistent with the postmining land use may be considered in determining whether the requirements of §§ 816.111 and 816.116 have been met.

[Remainder of §816.111 moved to §780.12(g); paragraphs (d) and (e) below are drawn from existing 816.113 and 816.114.]

(d)  You must stabilize all areas upon which you have distributed topsoil, topsoil supplements, or topsoil substitutes.  You may use one or a combination of the following methods, unless the regulatory authority determines that neither method is necessary to stabilize the surface and control erosion—

(1)  Establishing a temporary vegetative cover consisting of noncompetitive and non-invasive species, either native or domesticated or a combination thereof.

(2)  Applying a suitable mulch free of weed and noxious plant seeds..  Native hay mulch must be used to the extent that it is available.

(e)  You must plant all disturbed areas with the species needed to establish a permanent vegetative cover during the first normal period for favorable planting conditions after distribution of the topsoil or other plant-growth medium.  The normal period for favorable planting conditions is the generally accepted local planting time for the type of plant materials approved in the revegetation plan.
§ 816.115  Revegetation responsibility period.  [Formerly §816.116(c)]

(a)(1)  The period of extended responsibility for successful revegetation will begin after the last year of augmented seeding, fertilizing, irrigation, or other work, excluding husbandry practices that are approved by the regulatory authority in accordance with paragraph (b) of this section.

(2)  In areas of more than 26.0 inches of annual average precipitation, the period of responsibility will continue for a period of not less than—

(i)  Five full years, except as provided in paragraph (a)(2)(ii) of this section.

(A)  The vegetation parameters for grazing land, pasture land, or cropland must equal or exceed the approved success standard during the growing season of any 2 years of the responsibility period, except the first year.

(B)  On all other areas, the parameters must equal or exceed the applicable success standard during the growing season of the last year of the responsibility period.

(ii)  Two full years for lands eligible for remining included in a permit approved under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover standard during the growing season of the last year of the responsibility period.

(3)  In areas of 26.0 inches or less average annual precipitation, the period of responsibility will continue for a period of not less than:

(i)  Ten full years, except as provided in paragraph (a)(3)(ii) of this section.

(A)  The vegetation parameters for grazing land, pasture land, or cropland must equal or exceed the approved success standard during the growing season of any two years after year six of the responsibility period.

(B)  On all other areas, the parameters must equal or exceed the applicable success standard during the growing season of the last year of the responsibility period.

(ii)  Five full years for lands eligible for remining included in a permit approved under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover standard during the growing seasons of the last two consecutive years of the responsibility period.

(b)  The regulatory authority may approve selective husbandry practices, excluding augmented seeding, fertilization, or irrigation, provided it obtains prior approval from OSM in accordance with § 732.17 of this chapter that the practices are normal husbandry practices, without extending the period of responsibility for revegetation success and bond liability, if those practices can be expected to continue as part of the postmining land use or if discontinuance of the practices after the liability period expires will not reduce the probability of permanent revegetation success.  Approved practices must be normal husbandry practices within the region for unmined lands having land uses similar to the approved postmining land use of the disturbed area, including such practices as disease, pest, and vermin control; and any pruning, reseeding, and transplanting specifically necessitated by such actions.




§ 816.116  Revegetation: Standards for success.

(a)  The regulatory authority must select standards for revegetation success and statistically valid sampling techniques for measuring revegetation success.  The standards and techniques must be made available to the public in written form.

(b)  The standards for success applied to a specific permit must reflect the revegetation plan requirements of §780.12(g) of this chapter and must be based upon the following data—

(1)  The plant community and vegetation information required under §779.19 of this chapter.

(2)  The soil type and productivity information required under §779.21 of this chapter.

(3)  The land use information and productivity data required under §779.22 of this chapter.

(4)  The postmining land use approved under §780.24 of this chapter, but only to the extent that the approved postmining land use is actually implemented before expiration of the revegetation responsibility period.  Otherwise, the site must be revegetated in a manner that will restore the plant community native to the area and the revegetation success standards must reflect this requirement.

(c)  Except for the areas identified in §816.111(a) of this part, standards for success must include—

(1)  Species diversity.

(2)  Areal distribution.

(3)  Ground cover, except for land used for cropland.

(4)  Production, for land used for cropland, pasture, or grazing land.

(5)  Stocking, for areas revegetated with woody plants.

(d)  The ground cover, production, or stocking of the revegetated area will be considered equal to the approved success standard for those parameters when the measured values are not less than 90 percent of the success standard, using a 90-percent statistical confidence interval (i.e., a one-sided test with a 0.10 alpha error).

(e)(1)  For all areas to be revegetated with woody plants, the regulatory authority must specify minimum stocking and planting arrangements on the basis of local and regional conditions and after consultation with and approval by the state agencies responsible for the administration of forestry and wildlife programs.  Consultation and approval may occur on either a program-wide basis or a permit-specific basis.

(2)  At a minimum, the areas that must be revegetated with woody plants include those portions of the permit area with forest cover during part or all of the 5 years preceding the date of application, except for the areas identified in §816.111(a) of this part.

(f)(1)  Only those species of trees and shrubs approved in the revegetation plan under §780.12(g) of this chapter or volunteer trees and shrubs of species that meet the requirements of §816.111(c) of this part may be counted in determining whether stocking standards have been met.  

(2)(i)  At the time of final bond release under §800.42(d) of this chapter, at least 80 percent of the trees and shrubs used to determine success must have been in place for 60 percent of the applicable minimum period of responsibility under §816.115 of this part.

(ii)  Trees and shrubs counted in determining revegetation success must be healthy and have been in place for not less than two growing seasons.  Any replanting must be done by means of transplants to allow for proper accounting of stocking.

(iii)(A)  For purposes of paragraph (f)(2)(ii) of this section, volunteer trees and shrubs of species that meet the requirements of §816.111(c) of this part may be deemed equivalent to planted specimens two years of age or older.

(B)  Suckers on shrubby vegetation can be counted as volunteer plants when it is evident that the shrub community is vigorous and expanding.

(iv)  The requirements of paragraph (f)(2)(i) of this section will be deemed met when records of woody vegetation planted show that—

(A)  No woody plants were planted during the last two growing seasons of the responsibility period; and

(B)  If any replanting of woody plants took place earlier during the responsibility period, the total number planted during the last 60 percent of that period is less than 20 percent of the total number of woody plants required to meet the stocking standard.

(3)  Vegetative ground cover on areas planted with trees or shrubs must be of a nature that allows for natural invasion and succession of native plants. 

(g)  Special provision for areas to be developed within 2 years.  Portions of the permit area to be developed for industrial, commercial, or residential use less than 2 years after regrading is completed need not meet production or stocking standards.  For those areas, the vegetative ground cover must not be less than that required to control erosion.

(h)  Special provision for previously mined areas.  Previously mined areas need only meet a vegetative ground cover standard.  At a minimum, the cover on the revegetated previously mined area must not be less than the ground cover existing before redisturbance and must be adequate to control erosion.

(i)  Special provision for prime farmland.  For prime farmland, the revegetation success standard provisions of §823.15 of this chapter apply in lieu of the requirements of paragraphs (b) through (h) of this section.






[bookmark: 30:3.0.1.11.47.0.1.51]§ 816.133  Postmining land use.



Except as provided in §780.24(c) of this chapter, you, the permittee, must restore all disturbed areas in a timely manner to conditions that are capable of supporting—



(a)  The uses they were capable of supporting before any mining, as described under §779.22 of this chapter; or



(b)  Higher or better uses, as approved under §780.24(b) of this chapter.



[Existing paragraph (b) moved to §§779.22 and 780.24] 



[Existing paragraph (c) moved to §780.24(b)]

[Existing paragraph (d) moved to §785.16]






[bookmark: 30:3.0.1.11.53.0.1.3]§ 824.11  Mountaintop removal mining:  Performance standards.



(a)  Applicability.  This section applies to all operations for which the regulatory authority has approved a permit under § 785.14 of this chapter. 



(b)  Performance standards.  (1)  You, the permittee, must comply with all applicable requirements of this subchapter and the regulatory program, other than the approximate original contour restoration requirements of §§ 816.102 and 816.105 of this chapter.



(2)(i)  You must retain an outcrop barrier of sufficient width, consisting of the toe of the lowest coal seam and its associated overburden, to prevent slides and erosion.  You must construct drains through the barrier to the extent necessary to prevent saturation of the backfill.



(ii)  The regulatory authority may permit an exemption to this requirement if the proposed mine site was mined prior to May 3, 1978, and the toe of the lowest seam has been removed.



(iii)  A coal barrier adjacent to a head-of-hollow fill may be removed after the elevation of a head-of-hollow fill attains the elevation of the coal barrier if the head-of-hollow fill provides the stability otherwise ensured by the retention of a coal barrier.



(3)  The final graded slopes must be less than 1v:5h, so as to create a level plateau or gently rolling configuration, and the outslopes of the plateau may not exceed 1v:2h except where engineering data substantiates, and the regulatory authority finds, in writing, and includes in the permit under §§ 785.14 of this chapter that an alternative configuration will achieve a minimum static safety factor of 1.5.



(4)  You must grade the plateau or gently rolling contour to drain inward from the outslope, except at specified points where it drains over the outslope in stable and protected channels.  



(5)  You may not damage natural watercourses within the permit and adjacent areas unless that damage is fully offset by the fish and wildlife enhancement provisions developed and implemented under § 780.16(a)(3) of this chapter. 



(6)  You must cover or encapsulate all waste and acid-forming or toxic-forming materials, including the strata immediately below the coal seam, with non-toxic, low-permeability spoil to prevent pollution and to achieve the approved postmining land use.



(7)  You must place sufficient spoil on the mountaintop bench to achieve the approved postmining land use.  You must place all excess spoil (spoil not retained on the mountaintop bench) in accordance with §§ 816.71 through 816.74 of this chapter.
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§ 783.16  Information on topography and landforms. 

(a)  General requirements.  Your permit application must include— 
 

(1)  A digital terrain model displaying the contour, elevation, aspect, and other 
measurable physical attributes of the land surface within the proposed permit and adjacent areas 
at the time of application. 

(2)  A qualitative and quantitative description of the landforms within the proposed 
permit and adjacent areas at the time of application and, if required by the regulatory authority, 
within representative drainage basins in the vicinity of the proposed permit area, prepared using 
digital terrain models.  This description must include, but is not limited to— 

 
(i)  Landform measurements and relationships. 
 
(ii)  Drainage basin area, drainage density, and channel frequency. 
 
(iii)  Topographic configuration including relief ratio, slope, and aspect 

distributions. 
 
(iv)  Stream channel order distribution and the lengths, longitudinal profile, cross-

section dimensions, and measurements of bankfull hydraulic geometry for those channels. 
 

(3)  A qualitative description of the geomorphic and fluvial condition of the landform 
within the proposed permit and adjacent areas at the time of application and, if required by the 
regulatory authority, representative drainage basins in the vicinity of the proposed permit area. 

(b)  Exceptions.  The regulatory authority may waive or modify the requirements of 
paragraph (a) of this section if the proposed permit area, including the total cumulative area of 
contiguous permits and permit revisions issued to a single operator or permittee, is smaller than 
40 acres or if the area from which coal is to be extracted includes only lands eligible for 
remining. 
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§ 783.17  Information on cultural, historic, and archeological resources. [Formerly located 
at §783.12(b) in existing rules] 

(a)  Your permit application must describe the nature of cultural, historic, and 
archeological resources listed or eligible for listing on the National Register of Historic Places 
and known archeological sites within the proposed permit and adjacent areas.  The description 
must be based on all available information, including, but not limited to, information from the 
State Historic Preservation Officer and from local archeological, historical, and cultural 
preservation agencies. 

(b)  The regulatory authority may require you, the applicant, to identify and evaluate 
important historic and archeological resources that may be eligible for listing on the National 
Register of Historic Places, through— 

(1)  Collection of additional information, 

(2)  Conduct of field investigations, or 

(3)  Other appropriate analyses. 

 

§ 783.18  Climatic information. 

The regulatory authority may require that your permit application contain a statement of 
the climatic factors that are representative of the proposed permit area, including: 

(a)  The average seasonal precipitation. 

(b)  The average direction and velocity of prevailing winds. 

(c)  Seasonal temperature ranges. 

 (d)  Additional data that the regulatory authority deems necessary to ensure compliance 
with the requirements of this subchapter. 
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§ 783.19  Vegetation information. 
 
(a)  You must identify, describe, and map— 
 

(1)  Existing vegetation types and plant communities on the proposed permit and 
adjacent areas and within any proposed reference areas.  The description and map must be 
adequate to evaluate whether the vegetation provides important habitat for fish and wildlife and 
whether the site contains native plant communities of local or regional significance. 

 
(2)  The plant communities that would exist on the proposed permit area under 

conditions of natural succession.  
 
(b)  To comply with the requirements of paragraph (a) of this section, you must— 
 

(1)  Use the National Vegetation Classification Standard. 
 
(2)  Describe any forest cover in accordance with the Society of American Foresters’ 

publication “Forest Cover Types of the United States and Canada.”  The Director of the Federal 
Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR 
part 51.  This publication is available for sale on the Society of American Foresters publications 
page at http://www.safnet.org/market/storebooks.htm#policy series.  You may inspect a copy of 
this document at the Administrative Record Room, Office of Surface Mining Reclamation and 
Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the 
availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this 
document at the National Archives and Records Administration (NARA).  For information on 
the availability of this material at NARA, call 202-741-6030 or go to 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
(c)  With the approval of the regulatory authority, you may use other generally accepted 

vegetation classification methods in lieu of the methods specified in paragraph (b) of this section. 
 
(d)  Your application must include a discussion of the potential for reestablishing the 

plant communities identified in paragraph (a) of this section after the completion of mining. 
  

http://www.safnet.org/market/storebooks.htm#policy series
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html
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§ 783.20  Information on fish and wildlife resources. [Formerly located at §784.21] 
 
(a)  General.  Your permit application must include information on fish and wildlife 

resources for the proposed permit and adjacent areas, including land overlying proposed 
underground workings. 

 
(b)  Scope and level of detail.  The regulatory authority will determine the scope and 

level of detail for this information in consultation with state and federal agencies with 
responsibilities for fish and wildlife.  The scope and level of detail must be sufficient to design 
the protection and enhancement plan required under § 784.21 of this chapter. 

 
(c)  Site-specific resource information requirements.  Your application must include site-

specific resource information if the proposed permit or adjacent areas contain or are likely to 
include one or more of the following— 

 
(1)  Animals or plants listed or proposed for listing as endangered or threatened under 

the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), critical habitats 
designated under that law, or species or habitats protected by similar state statutes. 

 
(2)  Habitats of unusually high value for fish and wildlife such as important streams, 

wetlands, riparian areas, cliffs supporting raptors, significant migration corridors, specialized 
reproduction or wintering areas, areas offering special shelter or protection, and areas that 
support populations of endemic species that are vulnerable because of restricted ranges, limited 
mobility or reproductive capacity, or specialized habitat requirements.  

 
(3)  Other species or habitats identified through agency consultation as requiring 

special protection under state or federal law, including species identified as sensitive by a state or 
federal agency. 

 
(4)  Perennial or intermittent streams.  
 
(5)  Native plant communities of local or regional ecological significance. 

 
(d)  Fish and Wildlife Service review. [Formerly part of §780.16(c)] (1)  The applicable 

regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to 
review and comment on the resource information required under this section.   

 
(2)  The regulatory authority must provide this information to the Service within 10 

days of receipt of the request from the Service. 
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(3)(i)  The regulatory authority must document its disposition of any comments from 
the Service that pertain to the information required under paragraph (c)(1) of this section. 

 
(ii)  If the regulatory authority decides not to implement a Service 

recommendation to which paragraph (d)(3(i) of this section applies, the disposition document 
must explain the rationale for that decision. 

 
(iii)  The dispute resolution provisions of the biological opinion implementing 

section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with 
respect to the approval of surface coal mining and reclamation operations under a regulatory 
program will govern any disagreements under paragraph (c)(3)(ii) of this section. 

 
(e)  Designation of areas in which adverse impacts are prohibited.  In coordination with 

state and federal fish and wildlife agencies and agencies responsible for implementation of the 
Clean Water Act, the regulatory authority may use the information provided under this section 
and information gathered from other agencies to determine whether, based on scientific 
principles and analyses, any stream segments or watersheds in the proposed permit or adjacent 
areas are of such exceptional environmental value that any adverse mining-related impacts must 
be prohibited.  
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§ 783.21  Information on soils. 

Your permit application must include— 

(a)  A reconnaissance inspection to determine whether the proposed permit area may 
contain prime farmland, as required by § 785.17(b)(1) of this chapter.  

(b)(1)  A map showing the soil mapping units located within the proposed permit area, if 
the National Cooperative Soil Survey has completed and published a soil survey of the area. 

(2)  A link to the applicable soil survey information at 
http://websoilsurvey.nrcs.usda.gov/app/ for the soil types mapped under paragraph (b)(1) of this 
section.  You may elect to provide this information in paper form. 

(3)  The soil survey information required by § 785.17(b)(3) of this chapter if the 
reconnaissance inspection conducted under paragraph (a) of this section indicates that prime 
farmland may be present. 

 

  

http://websoilsurvey.nrcs.usda.gov/app/
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§ 783.22  Land use information.  [Formerly §784.15(a)] 
 
Your permit application must contain a statement of the condition, capability, and 

productivity of the land within the proposed permit area, including— 
 

(a)(1)  A map and narrative identifying and describing the land use or uses in 
existence at the time of the filing of the application; and 

 
(2)  A narrative describing other uses that the land is capable of supporting. 

 
(3)  If the land use or uses changed within the preceding 5 years, you must describe 

the historical use of the land. 
 

(4)  For any previously mined area within the proposed permit area, you must 
describe the land use in existence before any mining, to the extent that information is available. 

 
(b)  A narrative analysis of— 
 

(1)  The capability of the land before any mining to support a variety of uses, giving 
consideration to soil and foundation characteristics, topography, vegetative cover, and the 
hydrology of the proposed permit area; and 

 
(2)  The productivity of the proposed permit area before mining, expressed as average 

yield of food, fiber, forage, or wood products obtained under high levels of management, as 
determined by— 

 
(i)  Actual yield data; or 

 
(ii)  Yield estimates for similar sites based on current data from the U.S. 

Department of Agriculture, state agricultural universities, or appropriate state natural resources 
or agricultural agencies. 
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§ 783.24  Maps, plans, and cross sections. 

(a)  In addition to the maps, plans, digital models, and information required by other 
sections of this part, your permit application must include maps and, when appropriate, plans and 
cross sections showing— 

(1)  All boundaries of lands and names of present owners of record of those lands, 
both surface and subsurface, included in or contiguous to the permit area. 

(2)  The boundaries of land within the proposed permit area upon which the applicant 
has the legal right to enter and begin underground mining activities. 

(3)  The boundaries of all areas proposed to be affected over the estimated total life of 
the proposed underground  mining activities, with a description of size, sequence, and timing of 
the mining of subareas for which it is anticipated that additional permits or permit revisions will 
be sought. 

(4)  The location of all buildings on and within 1,000 feet of the proposed permit area 
or the area overlying the proposed underground workings, with identification of the current use 
of the buildings. 

(5)  The location of surface and subsurface manmade features within, passing 
through, or passing over the proposed permit area or the area overlying the proposed 
underground workings, including, but not limited to electric transmission lines, pipelines, 
constructed drainageways, irrigation ditches, and agricultural drainage tile fields. 

(6)  The location and boundaries of any proposed reference areas for determining the 
success of revegetation. 

(7) [Formerly part of §784.14(b)(1)] The location and ownership of existing wells, 
springs, and other groundwater resources within the proposed permit and adjacent areas.  This 
information may be provided in a table if approved by the regulatory authority. 

(8)  The depth, if available, of each water well within the proposed permit and 
adjacent areas.  This information may be provided in a table if approved by the regulatory 
authority. 

(9)  [Formerly part of §784.14(b)(2)]The name, location, ownership, and description 
of all surface-water bodies and features, such as streams, ponds, lakes, other impoundments, 
wetlands, and natural drainageways, within the proposed permit and adjacent areas.  to the extent 
appropriate, this information may be provided in a table cross-referenced to a map if approved by 
the regulatory authority. 

(10)  The locations of water supply intakes for current users of surface water flowing 
into, from, and within a hydrologic area defined by the regulatory authority. 
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(11)  The location of any public water supplies and extent of any wellhead protection 
zones located within one-half mile, measured horizontally, of the proposed permit area or the 
area overlying the proposed underground workings. 

(12) [Formerly part of §784.14(b)(2)] The location of any existing discharge to any 
surface-water body within the proposed permit and adjacent areas, including any discharge into 
or from an active or abandoned  mine including, but not limited to, a mine-water treatment or 
pumping facility, that is hydrologically connected to the proposed permit area or the area 
overlying the proposed underground workings or that is located within one-half mile, measured 
horizontally,  of the proposed permit area or the area overlying the proposed underground 
workings. 

(13)  Each public road located in or within 100 feet of the proposed permit area or the 
area overlying the proposed underground workings. 

(14)  The boundaries of any public park and locations of any cultural or historical 
resources listed or eligible for listing in the National Register of Historic Places and known 
archeological sites within the permit and adjacent areas. 

(15)  Each cemetery that is located in or within 100 feet of the proposed permit area. 

(16)  Any land within the proposed permit area which is within the boundaries of any 
units of the National System of Trails or the Wild and Scenic Rivers System, including study 
rivers designated under section 5(a) of the Wild and Scenic Rivers Act. 

 
(17)  The elevations and geographic coordinates of test borings and core samplings, 

including the location of any subsurface water encountered.  
 
(18)  The location of aquifers and the estimated elevation of the water table. 
 
(19)  The elevations and locations of monitoring stations used to gather data for water 

quality and quantity, fish and wildlife, other biological surveys, and air quality, if required, in 
preparation of the application. 

 
(20)  The nature, depth, and thickness of the coal seams to be mined, any coal or rider 

seams above the seam to be mined, each stratum of the overburden, and the stratum immediately 
below the lowest coal seam to be mined. 

 
(21)  All coal outcrop lines and the strike and dip of the coal to be mined within the 

proposed permit area. 
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(22)  The location and extent of known workings of active, inactive, or abandoned 
underground mines underlying the proposed permit and adjacent areas. 

 
(23)  Any underground mine openings to the surface within the proposed permit and 

adjacent areas. 
 
(24)  The location and extent of existing or previously surface-mined areas within the 

proposed permit area. 
 
(25)  The location and dimensions of existing areas of spoil, coal mine waste, and 

non-coal mine waste, dams, embankments, other impoundments, and water treatment and air 
pollution control facilities within the proposed permit area. 

 
(26)  The location and depth, if available, of gas, oil, and water wells within the 

proposed permit area and the area overlying the proposed underground workings.  
 
(27)  Other relevant information required by the regulatory authority. 

(b)  Maps, plans, and cross sections required by paragraph (a) of this section must be— 
 

(1)  Prepared by, or under the direction of, and certified by a qualified, registered, 
professional engineer, a professional geologist, or in any state that authorizes land surveyors to 
prepare and certify such cross sections, maps and plans, a qualified, registered, professional, land 
surveyor, with assistance from experts in related fields such as landscape architecture. 

 
(2)  Updated when required by the regulatory authority. 
 

(c)  The regulatory authority may require that you submit the materials required by this 
section in a digital format when appropriate. 
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PART 784—UNDERGROUND MINING PERMIT APPLICATIONS—MINIMUM 
REQUIREMENTS FOR RECLAMATION AND OPERATION PLANS 
 
Sec. 
 
§ 784.1    Scope. 
§ 784.2    Objectives. 
§ 784.4    Responsibilities. 
§ 784.10  Information collection. 
§ 784.11  General description of proposed operations. 
§ 784.12  What must the reclamation plan include? 
§ 784.13  What additional maps and plans must you provide with your application? 
§ 784.14  Requirements for existing structures. [Formerly Hydrologic Information was located 

here but now moved to §§ 784.19 through 784.23] 
§ 784.15  Plans for the use of explosives. 
§ 784.16  Fish and wildlife protection and enhancement plan. 
§ 784.18  Reclamation plan: General requirements. 
§ 784.19  Baseline information on hydrology, geology, and stream biology. 
§ 784.20  Determination of the probable hydrologic consequences (PHC) of mining and 

reclamation. 
§ 784.21  Cumulative hydrologic impact assessment (CHIA).  
§ 784.22  Hydrologic reclamation plan and alternative water sources. 
§ 784.23  Monitoring plans and related requirements.   
§ 784.24  Postmining land use plan. 
§ 784.25  Siltation structures, impoundments, and refuse piles. 
§ 784.26  Return of coal processing waste to abandoned underground workings. [Existing 

§ 784.26 (Air Pollution Control Facilities) is being proposed for deletion; new § 784.26 
was formerly located at § 784.25] 

§ 784.28  What additional requirements apply to activities in, through, or adjacent to intermittent 
or perennial streams? 

§ 784.29  Surface-water runoff control plan. 
§ 784.30  Subsidence control plan  [Formerly Support Facilities was located here but now moved 

to 784.38] 
§ 784.31  Protection of publicly owned parks and historic places.  [Formerly located at § 784.17] 
§ 784.33  Relocation or use of public roads.   [Formerly located at § 784.18] 
§ 784.35  Disposal of excess spoil. 
§ 784.37  Road systems.  [Formerly located at § 784.24] 
§ 784.38  Support facilities. [Formerly located at § 784.30] 
§ 784.200 Interpretive rules related to general performance standards.  
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§ 784.11  General description of proposed operations. 

Your application must contain a description of the mining operations proposed to be 
conducted during the life of the mine within the proposed permit area, including, at a minimum, 
the following— 

(a)  A narrative description of— 

(1)  The type and method of coal mining procedures and proposed engineering 
techniques. 

(2)  Anticipated annual and total number of tons of coal to be produced. 

(3)  The major equipment to be used for all aspects of the proposed operations. 

(b)  A narrative explaining the construction, modification, use, maintenance, and removal 
of the following facilities (unless retention of those facilities is necessary or appropriate for the 
postmining land use approved under § 784.24 of this part)— 

(1)  Dams, embankments, and other impoundments. 

(2)  Overburden and topsoil handling and storage areas and structures. 

(3)  Coal removal, handling, storage, cleaning, and transportation areas and structures. 

(4)  Spoil, coal processing waste, underground mine development waste, and non-coal 
waste removal, handling, storage, transportation, and disposal areas and structures. 

(5)  Mine facilities. 

(6)  Water and air pollution control facilities. 
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[Note:  Existing §§ 784.12 is redesignated as §784.14.] 

§ 784.12  What must the reclamation plan include?  [Formerly §784.13] 
 
(a)  General requirements.  Your permit application must contain a plan for reclamation 

of the lands to be disturbed within the proposed permit area.  The plan must show how you will 
comply with the reclamation requirements of the regulatory program.  At a minimum, the plan 
must include all information required under this part and the plans and information required by 
paragraphs (b) through (l) of this section. 

 
(b)  Reclamation timetable.  The reclamation plan must contain a detailed timetable for 

the completion of each major step in the reclamation plan, including, but not limited to, 
backfilling, grading, topsoil redistribution, planting, demonstration of revegetation success, 
restoration of the form and ecological function of all reconstructed stream channels, and 
application for each phase of bond release under § 800.42 of this chapter. 

 
(c)  Reclamation cost estimate.  The reclamation plan must contain a detailed estimate of 

the cost of reclamation, using current standardized construction cost estimation methods and 
equipment cost guides, of those elements of the proposed operations that are required to be 
covered by a performance bond under subchapter J of this chapter, with supporting calculations 
for the estimates; 

 
(d)  Backfilling and grading plan.  (1)  The reclamation plan must contain a plan for 

backfilling the mined area, compacting the backfill (but only to the extent necessary to achieve 
stability requirements and limit infiltration to minimize discharges of parameters of concern), 
and grading the disturbed area in accordance with §§ 817.102 through 817.107 of this chapter, 
using the best technology currently available.  

 
(2)  The plan must be accompanied by digital terrain models, contour maps, and cross 

sections that show in detail the anticipated final surface elevations and configuration of the 
proposed permit area, including drainage patterns and other landform features to be restored or 
created.  The digital models must include three-dimensional, extractable digital data sufficient to 
conduct an independent analysis. 

 
(3)  The plan must provide for reestablishment of topographical features and 

landforms that resemble premining topographical features and landforms, although there may be 
minor lateral shifts in the location of those features and landforms to accommodate the mining 
process.  If the final surface configuration in the plan otherwise differs from the premining 
digital terrain models, maps, and cross sections submitted under §783.16 of this chapter, you 
must explain why a deviation from the premining configuration is necessary or appropriate under 
paragraphs (a)(1) through (a)(4) of §817.102 of this chapter.  
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(e)  Soil handling plan.  (1)(i)  The reclamation plan must include a plan and schedule for 

removal, storage, and redistribution of topsoil, subsoil, organic matter, and other material to be 
used as a final growing medium in accordance with § 817.22 of this chapter. 

 
 

(ii) [Formerly located at 816.22(e).] The plan submitted under paragraph (e)(1)(i) 
of this section must require that the B horizon, C horizon, and other underlying strata, or portions 
thereof, be removed and segregated, stockpiled, and redistributed to the extent that those 
horizons or strata are necessary to achieve optimal rooting depths or to comply with the 
revegetation requirements of §§ 817.111 and 817.116 of this chapter. 

(iii)  The plan submitted under paragraph (e)(1)(i) of this section must explain 
how you will handle and store soil materials to avoid contamination by acid-forming or toxic-
forming materials and to minimize deterioration of desirable soil characteristics. 

 
(2)  If you propose to use selected overburden materials as a supplement to or  

substitute for the existing topsoil or subsoil on the proposed permit area, you must demonstrate, 
and the regulatory authority must find in writing, that— 

 
(i)  Either the quality of the existing topsoil and subsoil is inferior to that of other 

overburden materials available within the proposed permit area or the quantity of the existing 
topsoil and subsoil on the proposed permit area is insufficient to provide the optimal rooting 
depth or meet other growth requirements of the species to be planted.  In the latter case, the plan 
must require that all available existing topsoil and subsoil, regardless of the amount, be removed, 
stored, and redistributed as part of the final growing medium. 

 
(ii)  The use of selected overburden materials in combination with or in place of 

the topsoil or subsoil will result in a soil medium that is as suitable as or more suitable than the 
existing topsoil and subsoil to sustain vegetation consistent with the postmining land use and the 
revegetation plan under paragraph (g) of this section and that will provide a rooting depth that is 
equal or superior to the existing topsoil and subsoil. 

 
(iii)  The overburden materials that you select are the best materials available in 

the proposed permit area to support the species to be planted. 
 

(3)(i)  The regulatory authority will specify the— 
 

(A)  Chemical and physical analyses and the field trials or greenhouse tests 
that you must conduct to demonstrate the suitability of overburden materials for use as 
supplements to or substitutes for the existing topsoil and subsoil. 
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(B)  Sampling and analytical techniques that you must use for purposes of 

paragraph (e)(3)(i)(A) of this section. 
 

(ii)  At a minimum, the demonstrations required by paragraph (e)(2) of this 
section must be based upon— 

 
(A)  The results of a statistically valid sample of premining soils and 

overburden strata within the proposed permit area. 
 
(B)  The physical and chemical soil characteristics and rooting zones needed 

to support the type of vegetation to be established on the reclaimed area. 
 

(C)  A comparison and analysis of the thickness, total depth, texture, percent 
coarse fragments, pH, thermal toxicity, and areal extent of the different kinds of soil horizons 
and overburden materials available within the proposed permit area. 

 
(4)  If you propose to use soil supplements or substitutes under paragraph (e)(2) of 

this section, you must include a plan for testing and evaluating the substitute or supplemental 
materials during both removal and redistribution to ensure that only approved materials are 
removed and redistributed. 

 
(f)  Surface stabilization plan.  The reclamation plan must contain a plan for stabilizing 

road surfaces, redistributed soil materials, and other exposed surface areas to effectively control 
erosion and air pollution attendant to erosion in accordance with §§ 817.95, 817.150, and 
817.151 of this chapter. 

 
(g)  Revegetation plan.  (1)  The reclamation plan must include a plan for revegetation 

consistent with §§ 817.111 through 817.116 of this chapter, including, but not limited to, 
descriptions of— 

 
(i)  The schedule for revegetation of the area to be disturbed. 
 
(ii)  Site preparation techniques, including measures to be taken to avoid or, if 

avoidance is not possible, to minimize and alleviate compaction of the root zone during 
backfilling, grading, soil redistribution, and planting. 

 
(iii)  Any soil tests to be performed, together with an explanation of whether lime 

and fertilizer applications will be made in response to those tests and, if so, for what length of 
time. 
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(iv)  The species to be planted to achieve temporary erosion control or other soil 

stabilization measures to be implemented in lieu of planting a temporary cover. 
 
(v)  The species to be planted to achieve or complement the postmining land use 

and to enhance fish and wildlife habitat. 
 
(vi)  Planting and seeding techniques to be used, including planting arrangements, 

seeding or stocking rates, whether mulch will be applied and, if so, the type of mulch and the 
method of application. 

 
(vii)  Whether irrigation will be conducted and, if so, to what extent and for what 

length of time. 
 
(viii)  Any pest or disease control measures or other normal husbandry practices 

to be used. 
 
(ix)  The standards and evaluation techniques proposed to be used to determine 

the success of revegetation. 
 

(2) [Incorporates existing §817.111(a)(1) and (3)] Except as provided in paragraphs 
(g)(4) and (g)(5) of this section, the species and planting rates and arrangements selected as part 
of the revegetation plan must be designed to create a diverse, effective, permanent vegetative 
cover that is consistent with the vegetative communities described in §783.19 of this chapter and 
at least equal in extent of cover to the natural vegetation of the area. 

(3) [Incorporates existing §817.111(a)(2), (a)(4), and (b) in revised form] The species 
selected as part of the revegetation plan must— 

(i)  Be native to the area.  The regulatory authority may approve the use of 
introduced species as part of the permanent vegetative cover for the site only if those species are 
non-invasive and if they are both necessary and desirable to achieve the postmining land use. 

(ii)  Be capable of stabilizing the soil surface from erosion to the extent that 
control of erosion is consistent with establishment of a permanent vegetative cover that 
resembles native plant communities in the area. 

(iii)  Be compatible with the approved postmining land use. 

(iv)  Have the same seasonal characteristics of growth as the vegetative 
communities described in §783.19 of this chapter. 

(v)  Be capable of self-regeneration and natural succession. 
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(vi)  Be compatible with the plant and animal species of the area. 

(vii)  Meet the requirements of applicable state and federal seed, poisonous and 
noxious plant, and introduced species laws and regulations. 

(4) [Incorporates existing §817.111(c)] The regulatory authority may grant an 
exception to the requirements of paragraphs (g)(3)(i), (iv), and (v) of this section when necessary 
to achieve a quick-growing, temporary, stabilizing cover on disturbed and regraded areas, and 
the species selected to achieve this purpose are consistent with measures to establish permanent 
vegetation. 

(5) [Incorporates existing §817.111(d)] The regulatory authority may grant an 
exception to the requirements of paragraphs (g)(2), (g)(3)(i), (g)(3)(iv), and (g)(3)(v) of this 
section for those areas with a long-term, intensive, agricultural postmining land use.   

 
(6)  A professional forester or ecologist must develop and certify all revegetation 

plans that rely primarily upon the establishment of trees and shrubs.  These plans must include 
site-specific planting prescriptions for canopy trees, understory trees and shrubs, and herbaceous 
ground cover compatible with establishment of those trees and shrubs.  The plan must use native 
species exclusively unless those species are either inconsistent with the postmining land use or 
unavailable commercially. 

 
(h)  Coal resource conservation plan.  The reclamation plan must contain a description of 

the measures to be used to maximize the use and conservation of the coal resource while utilizing 
the best appropriate technology currently available to maintain environmental integrity, as 
required by § 817.59 of this chapter. 

 
(i)  Disposal of combustible materials.  The reclamation plan must contain a description 

of measures to be employed to ensure that all non-vegetative debris and materials constituting a 
fire hazard are disposed of in accordance with §§ 817.89 and 817.102 of this chapter, and a 
description of the contingency plans developed to preclude sustained combustion of such 
materials. 

 
(j)  Management of mine openings, boreholes, and wells.  The reclamation plan must 

contain a description, including appropriate cross sections and maps, of the measures to be used 
to seal or manage mine openings, and to plug, case, or manage exploration holes, boreholes, 
wells, and other openings within the proposed permit area, in accordance with §§ 817.13 through 
817.15 of this chapter. 

 
(k)  Compliance with Clean Air Act and Clean Water Act.  The reclamation plan must 

contain a description of the steps that you have taken or will take to comply with the 
requirements of the Clean Air Act (42 U.S.C. 7401 et seq.), the Clean Water Act (33 U.S.C. 
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1251 et seq.), and other applicable air and water quality laws and regulations and health and 
safety standards. 

 
(l) [Moved from existing §784.15(b)(3) for consistency with section 508(a)(8) of the Act] 

Consistency with land use plans and landowner plans.  The reclamation plan must contain a 
description of the consideration that you have given to making the proposed operation consistent 
with applicable state and local land use plans and programs and with the plans of the owner of 
the surface. 
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§ 784.13  What additional maps and plans must you provide with your application? 
[Formerly §784.23] 
 
(a)  In addition to the maps and plans required under §783.24 and other provisions of this 

subchapter, your application must include maps and plans of the proposed permit area 
showing— 

 
(1) [Incorporates former paragraph (b)(2)] The surface lands proposed to be disturbed 

throughout the operation, including the sequence and timing of mining, backfilling, grading, and 
other reclamation activities. 

 
(2) [Formerly paragraph (b)(3)] Each area of land for which a performance bond or 

other equivalent guarantee will be posted under subchapter J of this chapter. 
 
(3)  Any change that the proposed operations will cause in a facility or feature 

identified under § 783.24 of this chapter.  
 

(4)  All buildings, utility corridors, and facilities to be used or constructed within the 
proposed permit area. 

 
(5)  Each coal storage, cleaning and loading area. 
 
(6)  Each topsoil, spoil, coal mine waste, and noncoal mine waste storage area. 
 
(7)  Each water diversion, collection, conveyance, treatment, storage, and discharge 

facility to be used, including the location of each point at which water will be discharged from 
the proposed permit area to a surface-water body. 

 
(8)  Each air pollution collection and control facility. 
 
(9)  Each source of waste and each waste disposal facility relating to coal processing 

or pollution control. 
 
(10)  Each feature and facility to be constructed to protect or enhance fish and 

wildlife and related environmental values. 
 
(11)  Each explosive storage and handling facility. 
 

Comment [Bob1]: Not in the existing 
underground mining regs 
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(12)  Locations of each siltation structure, permanent water impoundment, refuse pile, 
and coal mine waste impoundment for which plans are required by § 784.25 of this part, and the 
location of each excess spoil fill for which plans are required under § 784.35 of this part. 

 
(13)  Each segment of a perennial or intermittent stream that is to be mined through, 

buried, or diverted, together with the location of any stream channel to be restored and any 
proposed temporary or permanent stream-channel diversion. 

 
(14)  Each profile, at cross-sections specified by the regulatory authority, of the 

anticipated final surface configuration to be achieved for the areas to be disturbed. 

(15)  Location of each water and subsidence monitoring point. 

(16)  Location of each facility that will remain on the proposed permit area as a 
permanent feature after the completion of underground mining activities. 

(17)  Each segment of a perennial or intermittent stream that is to be enhanced under 
the plan submitted in accordance with § 784.16(a)(3) of this part. 

 
(b)  Except as provided in §§ 784.25(a)(2), 784.25(a)(3), 784.35, 817.74(c), and 

817.81(c) of this chapter, cross-sections, maps, and plans required under paragraphs (a)(5), (6), 
(7), (11), and (12) of this section must be prepared by, or under the direction of, and certified by 
a qualified registered professional engineer, a professional geologist, or, in any state that 
authorizes land surveyors to prepare and certify cross-sections, maps, and plans, a qualified, 
registered, professional land surveyor, with assistance from experts in related fields such as 
landscape architecture. 

 
(c)  The regulatory authority may require that you submit the materials required by this 

section in a digital format when appropriate. 
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§ 784.14  Requirements for existing structures.  [Formerly §784.12] 
 

****** 

 

§ 784.15  Plans for the use of explosives.] 

(a)  Blasting plan.  If you propose to use explosives to construct the mine face-up or other 
surface facilities, your application must contain a blasting plan explaining how you will comply 
with the requirements of §§ 817.61 through 817.68 of this chapter.  At a minimum, this plan 
must include— 

(1)  Ground vibration and airblast limitations, together with an explanation of the 
basis for those limitations. 

(2)  The methods to be applied in controlling the adverse effects of blasting 
operations. 

(3)  An explanation of how each explosive storage and handling facility will be 
secured and monitored to prevent access by unauthorized persons and vehicles. 

(b)  Blast monitoring system.  Your application must contain a description of any system 
to be used to monitor compliance with the standards of § 817.67 of this chapter, including the 
type, capability, and sensitivity of any blast-monitoring equipment and proposed procedures and 
locations of monitoring. 

(c)  Blasting near underground mines.  Your application must state whether you plan to 
conduct blasting operations within 500 feet, in any direction, of any active underground mine.  If 
so, the blasting plan must specify that you will obtain the approval of the state and federal 
regulatory authorities concerned with the health and safety of underground miners before 
conducting any blasting within a 500-foot radius of any active underground mine workings. 

 

 

[Note:  Existing §784.26  Air pollution control plan is being proposed for removal to fulfill a 
commitment made by OSM at 46 FR 1161, Jan, 10, 1983, in response to a court decision striking 
down OSM’s authority to regulate air pollution under SMCRA, except for air pollution attendant 
to erosion.  The 1983 rulemaking removed all requirements in 30 CFR 817.95 for fugitive dust 
control practices and replaced them with soil stabilization requirements.] 
 
  

Comment [Bob2]: Previously there 
were no permitting requirements under 
784 for blasting. However there are 
performance standards that are similar to 
those found in the surface mining 
regulations 
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§ 784.16  Fish and wildlife protection and enhancement plan. 
 
[Note:  Paragraph (a) of the existing rules has been moved to §783.20.] 
 
(a)  What must this plan contain?  Your application must include a fish and wildlife 

protection and enhancement plan that is consistent with the requirements of § 817.97 of this 
chapter and that is specific to the resources identified under §783.20 of this chapter.  The plan 
must include the following elements: 

 
(1)  Protection of threatened and endangered species.  Describe how you will comply 

with the Endangered Species Act, 16 U.S.C. 1531 et seq., including any species-specific 
protection and enhancement plans developed in accordance with that law and any biological 
opinions implementing that law. 

 
(2)  General protection requirements.  Describe how, to the extent possible using the 

best technology currently available, you will minimize disturbances and adverse impacts on fish, 
wildlife, and related environmental values. At a minimum, you must explain how you will— 

 
(i)  Time operations to avoid or minimize disruption of critical fish and wildlife 

life cycle events, including migration, nesting, breeding, calving, and spawning. 
 
(ii)  Phase mining and reclamation operations to minimize the extent to which the 

area is actively disturbed at any given time. 
 
(iii)  Retain forest cover and other native vegetation as long as possible and time 

the removal of that vegetation to minimize adverse impacts on aquatic and terrestrial species. 
 
(iv)  Establish buffer zones for perennial and intermittent streams  in accordance 

with §784.28 of this part.  When a perennial or intermittent stream is located in a forested area, 
maintain an intact forested buffer of at least 300 feet between the operation and the stream to the 
extent possible. 

 
(v)  Locate and design roads, utilities, and other transportation and support 

facilities to avoid or minimize adverse impacts on fish, wildlife, and related environmental 
values. 

 
(vi)  Periodically evaluate the impacts of the operation on fish, wildlife, and 

related environmental values in the permit and adjacent areas and use that information to modify 
operations or take other action to avoid or minimize adverse impacts on those values. 
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(vii)  Locate excess spoil fills, coal mine waste disposal facilities, and 
sedimentation ponds where they will cause the least overall adverse environmental impact. 

 
(viii)  Select non-invasive, preferably native, species for revegetation that either 

promote or do not inhibit the long-term development of wildlife habitat. 
 
(ix)  Avoid mining through perennial or intermittent streams or disturbing riparian 

habitat adjacent to those streams.  When avoidance is not possible, minimize both the time 
during which mining operations disrupt those streams and the length of stream segments that are 
disturbed. 

 
(3)  Enhancement requirements.  (i)  Describe how you will achieve enhancement of 

fish, wildlife, and related environmental values where practicable.  Potential enhancement 
measures include, but are not limited to— 

 
(A)  Using the backfilling and grading process to create postmining surface 

configurations that include new high quality, functional wetlands or other habitats of high value 
to fish and wildlife. 

 
(B)  Designing and constructing permanent impoundments, including any 

impoundments approved as part of the reclamation plan for the final cut of an area mining 
operation, to maximize their value to fish and wildlife. 

 
(C)  Creating rock piles and other permanent landscape features of value to 

raptors and other wildlife for nesting and shelter, to the extent that those features are consistent 
with premining features and the approved postmining land use. 

 
(D)  Reestablishing native plant communities.  This may include restoring the 

communities that existed before mining, establishing communities consistent with the native 
plant communities that would result from natural succession, or establishing communities that 
will support wildlife species of local, state, or national concern. 

 
(E)  Revegetating with native species that will create diverse wildlife habitats 

even when the approved postmining land use is not fish and wildlife habitat. 
 
(F)  Installing perches and nest boxes. 
 
(G)  Establishing a 300-foot vegetative buffer of species native to the area, 

including native plants with riparian characteristics, along the banks of perennial and intermittent 
streams that lacked a buffer of this nature before mining. 
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(H)  Reclaiming previously mined areas outside the area to be mined. 
 
(I)  Fencing livestock away from streams and stream banks. 
 
(J)  Establishing conservation easements, with an emphasis on preserving 

riparian vegetation and 300-foot forested buffers for perennial and intermittent streams. 
 
(K)  Implementing measures to reduce or eliminate existing sources of 

surface-water or groundwater pollution.  
 
(L)  Reestablishing native forests or other native plant communities on lands 

outside the area to be mined.  
 

(ii)(A)  The enhancement measures described in paragraph (a)(3) of this section 
are not limited to the area to be mined. 

 
(B)  To the extent that measures to be taken outside the area to be mined 

would involve disturbance of the land surface, you must include the land to be disturbed within 
the proposed permit area. 

 
(iii)(A)  You must include enhancement measures whenever the proposed 

operation would result in the permanent loss of native forest, other native plant communities, or 
a segment of a perennial or intermittent stream. 

 
(B)  The scope of the enhancement measures under paragraph (a)(3)(iii)(A) of 

this paragraph must be commensurate with the magnitude of the permanent adverse impacts of 
the proposed operation. 

 
(C)  Enhancement measures to be taken outside the area to be mined must be 

located within the same watershed as the proposed operation.  When opportunities for 
enhancement are not available within that watershed, you must propose and implement 
enhancement measures in the closest adjacent watershed, as approved by the regulatory 
authority. 

 
(D)  The regulatory authority must include completion of the enhancement 

measures under paragraph (a)(3)(iii)(A) of this paragraph as a permit condition. 
 
(b)  You should consult the technical guides published by the Natural Resources 

Conservation Service at http://efotg.nrcs.usda.gov/treemenuFS.aspx to identify appropriate site-

http://efotg.nrcs.usda.gov/treemenuFS.aspx
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specific conservation practices for inclusion in the fish and wildlife protection and enhancement 
plan under paragraph (a) of this section. 

 
(c)  Fish and Wildlife Service review.  (1)  The applicable regional or field office of the 

U.S. Fish and Wildlife Service may request an opportunity to review and comment on the 
protection and enhancement plan required under paragraph (a) of this section.   

 
(2)  The regulatory authority must provide this plan to the Service within 10 days of 

receipt of the request from the Service. 
 
(3)(i)  The regulatory authority must document its disposition of any comments from 

the Service that pertain to the information required under paragraph (a)(1) of this section. 
 

(ii)  If the regulatory authority decides not to implement a Service 
recommendation to which paragraph (c)(3(i) of this section applies, the disposition document 
must explain the rationale for that decision. 

 
(iii)  The dispute resolution provisions of the biological opinion implementing 

section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with 
respect to the approval of surface coal mining and reclamation operations under a regulatory 
program will govern any disagreements under paragraph (c)(3)(ii) of this section. 
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[Note:  Existing §784.13 has been redesignated as §784.12.] 
 
§ 784.19  Baseline information on hydrology, geology, and stream biology. 

 
(a)  General. [Formerly §784.22(a)] (1)  Your permit application must include 

information on the hydrology, geology, and stream biology of the proposed permit and adjacent 
areas in sufficient detail to assist in— 

 
(i)  Determining the probable hydrologic consequences of the operation upon the 

quality and quantity of surface water and groundwater in the proposed permit and adjacent areas, 
as required under § 784.20 of this part; 

 
(ii)  Determining the nature and extent of both the hydrologic reclamation plan 

required under § 784.22 of this part and the monitoring plans required under § 784.23 of this 
part;  

 
(iii)  Preparing the cumulative hydrologic impact assessment under § 784.21 of 

this part, including an evaluation of whether the proposed operation has been designed to prevent 
material damage to the hydrologic balance outside the permit area, as that term is defined in 
§701.5 of this chapter;  

 
(iv)  Determining whether reclamation as required by this chapter can be 

accomplished; and 
 
(v)  Preparing the subsidence control plan under §784.30 of this chapter. 

 
(2)(i)  The regulatory authority must either corroborate a sample of the baseline 

information in the application or arrange for a third party to conduct the corroboration at your 
expense.  Corroboration may include, but is not limited to, simultaneous sample collection and 
analysis, use of field measurements, or comparison of application data with application or 
monitoring data from adjacent operations. 

 
(ii)  If the regulatory authority issues a permit based on substantially inaccurate 

baseline information, the permit will be void from the date of issuance and have no legal effect.  
Under those circumstances, you must cease mining-related activities and begin to reclaim the 
site. 

 
(b)  Groundwater information. [Formerly §784.14(b)(1)] (1)  Your permit application 

must include information sufficient to document seasonal variations in the quality, quantity, and 
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usage of groundwater, including all surface discharges, within the proposed permit and adjacent 
areas. 

 
(2)  If an underground mine pool is present within the proposed permit or adjacent 

areas, you must prepare an assessment of the seasonal characteristics of the mine pool unless you 
demonstrate, and the regulatory authority finds, that the mine pool is not hydrologically 
connected to the proposed operation.  You also must discuss impacts on any underground mine 
pools in the PHC determination required under §784.20 of this part. 

 
(3)  The regulatory authority may require the installation of monitoring wells when 

necessary to document seasonal variations.  
 

(4)  Water quality descriptions.  At a minimum, groundwater quality descriptions 
must include baseline information on— 

 
(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride. 
 
(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and 

potassium.  
 
(iii)  pH. 
 
(iv)  Selenium. 
 
(v)  Specific conductance corrected to 25°C. 
 
(vi)  Total alkalinity. 
 
(vii)  Total dissolved solids. 
 
(viii)  Hot acidity. 
 
(ix)  Total iron. 
 
(x)  Total manganese. 
 

(5)  Water quantity descriptions.  At a minimum, groundwater quantity descriptions 
must include seasonal variations in approximate rates of groundwater discharge or usage and the 
depth to the water table in— 
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(i)  Each coal seam to be mined; 
 
(ii)  Each water-bearing stratum above the lowest coal seam to be mined; and 
 
(iii)  Each potentially impacted stratum below the lowest coal seam to be mined. 

 
(6)  Sampling requirements.  (i)  To document seasonal variations in water quality, 

you must collect samples from each location at equally spaced monthly intervals for a minimum 
of 12 consecutive months.  You must test those samples for the parameters listed in paragraph 
(b)(1) of this section at the same frequency. 

 
(ii)  To document seasonal variations in water quantity, you must take the 

measurements listed in paragraph (b)(2) of this section at each location at equally spaced 
monthly intervals for a minimum of 12 consecutive months. 

 
(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) 

of this section as necessary when data available from the National Oceanic and Atmospheric 
Administration or similar databases indicate that the region in which the proposed operation is 
located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or 
abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the 
specified baseline data collection period. 

 
(c)  Surface-water information. [Formerly §784.14(b)(2)] Your permit application must 

include information sufficient to document seasonal variation in surface-water quality, quantity, 
and usage within the proposed permit and adjacent areas. 

 
(1)  Water quality descriptions.  At a minimum, surface water quality descriptions 

must include baseline information on— 
 

(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride. 
 
(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and 

potassium. 
 
(iii)  pH. 
 
(iv)  Selenium. 
 
(v)  Specific conductance corrected to 25°C. 
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(vi)  Total alkalinity. 
 
(vii)  Total dissolved solids. 
 
(viii)  Hot acidity. 
 
(ix)  Total iron. 
 
(x)  Total manganese. 
 
(xi)  Total suspended solids. 
 
(xii)  Any other parameter for which effluent limitations guidelines and standards 

have been established under 40 CFR part 434. 
 

(2)  Water quantity descriptions.  (i)  At a minimum, surface-water quantity 
descriptions must include baseline information on peak flow magnitude and frequency, existing 
usage for all designated uses under sections 101(a) and 303(c) of the Clean Water Act, and 
seasonal flow variations for perennial, intermittent, and ephemeral streams and other discharges 
within the proposed permit and adjacent areas. 

 
(ii)  You also must provide records of precipitation amounts for the proposed 

permit area, using on-site, self-recording devices.  Precipitation records must be adequate to 
generate and calibrate a hydrologic model of the site, should such a model be required by the 
regulatory authority. 

 
(3)  Sampling requirements.  (i)  To document seasonal variations in water quality, 

you must collect samples from each location at equally spaced monthly intervals for a minimum 
of 12 consecutive months.  You must test those samples for the parameters listed in paragraph 
(c)(1) of this section at the same frequency. 

 
(ii)  To document seasonal variations in water quantity, you must take the 

measurements listed in paragraph (c)(2) of this section at each location at equally spaced 
monthly intervals for a minimum of 12 consecutive months.  You must employ generally 
accepted professional flow measurement techniques.  Visual observations are not acceptable.  

 
(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) 

of this section as necessary when data available from the National Oceanic and Atmospheric 
Administration or similar databases indicate that the region in which the proposed operation is 
located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or 
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abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the 
specified baseline data collection period. 

 
(4)  Stream assessments.  Your application must identify all perennial, intermittent, 

and ephemeral streams within the proposed permit and adjacent areas and include an assessment 
of those streams.  At a minimum, the assessment must include— 

 
(i)  The landform information required by §783.16 of this chapter. 
 
(ii)  Measurements of channel slope, sinuosity, water depth, alluvial groundwater 

depth, depth to bedrock, bankfull depth, bankfull width, width of the flood-prone area, and 
dominant in-stream substrate at a scale and frequency adequate to characterize all stream 
segments.  

 
(iii)  A description of riparian zone vegetation, including— 
 

(A)  Any hydrophytic vegetation within and adjacent to the stream channel. 
 
(B)  The percentage of the riparian zone that is forested. 
 
(C)  The percentage of channel canopy coverage. 

 
(iv)  The biological condition of each stream segment, as required by paragraph 

(e) of this section. 
 
(v)  The location of the channel head on terminal reaches of each stream segment. 
 
(vi)  Identification of all stream segments within the proposed permit and adjacent 

areas that appear on the list of impaired surface waters prepared under section 303(d) of the 
Clean Water Act, if the proposed operation will discharge to those streams.  Your application 
must identify the stressors and associated Total Maximum Daily Loads for those stream 
segments, if applicable. 

 
(vii)  A description of existing land uses and their distribution within the 

cumulative impact area. 
 

(d)  Additional information for discharges from previous coal mining operations.  If the 
proposed permit and adjacent areas include any discharges from previous coal mining 
operations, you must sample those discharges during low-flow conditions of the receiving stream 

Comment [dgr3]: What purpose does 
this new requirement serve? 
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on a one-time basis and analyze the samples for both the parameters listed in paragraph (c)(1) of 
this section and both total and dissolved fractions of the following parameters— 

 
(1)  Aluminum. 
 
(2)  Arsenic. 
 
(3)  Barium. 
 
(4)  Beryllium. 
 
(5)  Cadmium. 
 
(6)  Copper. 
 
(7)  Lead. 
 
(8)  Mercury. 
 
(9)  Nickel. 
 
(10)  Selenium. 
 
(11)  Silver. 
 
(12)  Thallium. 
 
(13)  Zinc. 

 
(e)  Biological condition information.  (1)  Your permit application must include an 

assessment of the biological condition of – 
 

(i)  Each perennial, intermittent, or ephemeral stream within the proposed permit 
area; and 

 
(ii)  Each perennial, intermittent, or ephemeral stream within the adjacent area 

that would receive discharges from the proposed operation. 
 

(2)  In conducting this assessment, you must use protocols approved by the state or 
tribal agency responsible for preparing the water quality inventory required under section 305(b) 
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of the Clean Water Act or other protocols utilized by the agencies responsible for implementing 
the Clean Water Act. 

 
(3)  At a minimum, you must include a list of the presence and abundance of aquatic 

organisms identified to the lowest practicable taxonomic level for each stream segment within 
the permit and adjacent areas. 

 
(f)  Geologic information. [Formerly § 784.22(b), (c), and (d)] (1)  At a minimum, your 

permit application must include a description of the geology of the proposed permit and adjacent 
areas down to and including the deeper of either the stratum immediately below the lowest coal 
seam to be mined or any aquifer below the lowest coal seam to be mined that may be adversely 
impacted by mining.  The description must include the areal and structural geology of the 
proposed permit and adjacent areas and other parameters that influence the required reclamation 
and the occurrence, availability, movement, quantity, and quality of potentially impacted surface 
water and groundwater.  It must be based on— 

 
(i)  The maps, plans, and cross sections required by § 783.24 of this chapter. 
 
(ii)  Geological literature. 
 
(iii)  For any portion of the proposed permit area in which the strata down to the 

coal seam to be mined will be removed or are already exposed, analyses of samples from test 
borings; drill cores; or fresh, unweathered, uncontaminated samples from rock outcrops, down to 
and including the deeper of either the stratum immediately below the lowest coal seam to be 
mined or any aquifer below the lowest seam to be mined that may be adversely impacted by 
mining.  The analyses must include: 

 
(A)  Logs showing the lithologic characteristics, including physical properties 

and thickness, of each stratum and the location of any groundwater. 
 
(B)  Chemical analyses identifying those strata that may contain acid-forming 

materials, toxic-forming materials, or alkalinity-producing materials and the extent to which each 
stratum contains those materials.  

 
(C)  Chemical analyses of the coal seam for acid-forming or toxic-forming 

materials, including total sulfur and pyritic sulfur. 

(iv) For lands within the proposed permit and adjacent areas where the strata 
above the coal seam to be mined will not be removed, analyses of samples from test borings or 
drill cores to provide the following data: 
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(A) Logs showing the lithologic characteristics, including physical properties 
and thickness, of each stratum and the location of any groundwater. 

 
(B)  Chemical analyses identifying those strata immediately above and below 

the coal seam to be mined that may contain acid-forming materials, toxic-forming materials, or 
alkalinity-producing materials and the extent to which each stratum contains those materials.  

(C) Chemical analyses of the coal seam for acid-forming or toxic-forming 
materials, including total sulfur and pyritic sulfur; and 

(D) For standard room and pillar mining operations, the thickness and 
engineering properties of clays or soft rock such as clay shale, if any, in the stratum immediately 
above and below each coal seam to be mined. 

 
(v)  Any additional geologic information that the regulatory authority determines 

to be necessary to protect the hydrologic balance, to minimize or prevent subsidence, or to meet 
the performance standards of this chapter.  

 
(2)  You may request the regulatory authority to waive the requirements of 

paragraphs (f)(1)(iii), (iv), and (v) of this section, in whole or in part.  The regulatory authority 
may grant the waiver request only after finding in writing that the collection and analysis of that 
data is unnecessary because other representative information is available to the regulatory 
authority in a satisfactory form. 

 
(g)  Cumulative impact area information. [Formerly §784.21(c)] (1)  The regulatory 

authority will obtain the hydrologic, geologic, and biological information necessary to assess the 
probable cumulative hydrologic impacts of the proposed operation and all anticipated mining on 
surface-water and groundwater systems in the cumulative impact area, as required by § 784.21 of 
this part, from the appropriate federal or state agencies, to the extent that the information is 
available from those agencies.   

 
(2)  If the information is not available from those agencies, you must gather and 

submit this information to the regulatory authority as part of the permit application before the 
regulatory authority may approve your application.  You also may submit data and analyses from 
nearby mining operations if the site of those operations is representative of the proposed 
operations in terms of topography, hydrology, geology, geochemistry, and method of mining. 

 
(3)  The regulatory authority may not approve the permit application until the 

necessary hydrologic, geologic, and biological information for the cumulative impact area is 
available, either from other agencies or from you, the applicant. 
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(h)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area 
includes only lands eligible for remining, you may request that the regulatory authority reduce or 
waive the baseline information requirements of this section. 

 
(ii)  The regulatory authority may approve your request if it determines that the 

requirements of §§784.19(a), 784.20, and 784.21 of this part can be met with less information or 
on the basis of information already available from other operations in the vicinity of the 
proposed operation. 

 
(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority 

may waive the biological condition information requirements of paragraph (e) of this section if 
you demonstrate, and if the regulatory authority finds in writing, that your operation will not— 

 
(A)  Mine through or bury a perennial, intermittent, or ephemeral stream; 
 
(B)  Create a point-source discharge to any perennial, intermittent, or 

ephemeral stream; or 
 
(C)  Modify the base flow of any perennial or intermittent stream. 

 
(ii)  Paragraph (h)(2)(i) will apply only if other information available to the 

regulatory authority adequately describes the biological condition of streams within the proposed 
permit and adjacent areas. 

 
(i)  Coordination with Clean Water Act agencies.  The regulatory authority will consult 

with the agencies responsible for issuing permits, authorizations, and certifications under the 
Clean Water Act and make best efforts to minimize differences in baseline data collection points 
and parameters to the extent practicable and consistent with each agency’s mission, statutory 
requirements, and implementing regulations. 
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§ 784.20  Determination of the probable hydrologic consequences (PHC) of mining and 
reclamation operations.  [Formerly §784.21(f)] 
 
(a)  Content of PHC determination.  Your permit application must contain a 

determination of the probable hydrologic consequences of the proposed operation upon the 
quality and quantity of surface water and groundwater and the biological condition of perennial 
and intermittent streams under seasonal flow conditions for the proposed permit and adjacent 
areas.  The determination must be based on an analysis of the baseline hydrologic, geologic, 
biological, and other information required under § 784.19 of this part.  It must include findings 
on:   

 
(1)  Whether the operation may cause material damage to the hydrologic balance 

outside the permit area. 
 
(2)  Whether acid-forming or toxic-forming materials are present that could result in 

the contamination of surface water or groundwater. 
 
(3)  Whether underground mining activities conducted after October 24, 1992, may 

result in contamination, diminution, or interruption of a well or spring within the permit or 
adjacent areas that is in existence at the time the permit application is submitted and that is used 
for domestic, drinking, or residential purposes. 

 
(4)  Whether the proposed operation will either intercept or create aquifers in 

underground mine voids.  
 
(5)  What impact the proposed operation will have on:   

 
(i)  Sediment yields from the area to be disturbed. 
 
(ii)  Water quality within the proposed permit and adjacent areas, including, at a 

minimum— 
 

(A)  Major anions including, at a minimum, bicarbonate, sulfate, and chloride. 
 

(B)  Major cations, including, at a minimum, calcium, magnesium, sodium, 
and potassium. 

 
(C)  pH. 
 
(D)  Selenium. 
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(E)  Specific conductance corrected to 25°C. 
 
(F)  Total alkalinity. 
 
(G)  Total dissolved solids. 
 
(H)  Hot acidity. 
 
(I)  Total iron. 
 
()J  Total manganese. 
 
(K)  Total suspended solids. 
 
(L)   Other water quality parameters of local importance, as determined by a 

review of the baseline information required under § 784.19 of this part. 
 

(iii)  Flooding and precipitation runoff patterns and characteristics in accordance 
with §784.29 of this part. 

 
(iv)  Peak flow magnitude and frequency for perennial, intermittent, and 

ephemeral streams within the proposed permit and adjacent areas.  
 
(v)  Seasonal variations in streamflow. 
 
(vi)  The availability of groundwater and surface water, including the impact of 

any diversion of surface or subsurface flows to underground mine workings or any changes in 
watershed size as a result of the postmining surface configuration. 

 
(vii)  The biological condition of streams within the proposed permit and adjacent 

areas.  
 
(viii)  Other characteristics as required by the regulatory authority.   

 
(b)  Supplemental information. [Formerly §784.21(b)(3)] The regulatory authority must 

require that you, the applicant, submit supplemental information if the PHC determination 
indicates that the proposed operation may result in adverse impacts to the hydrologic balance or 
to the biological condition of streams within the proposed permit or adjacent areas, or that acid-
forming or toxic-forming material is present that may result in the contamination of groundwater 
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or surface water.  The supplemental information must be adequate to fully evaluate the probable 
hydrologic consequences and to plan remedial and reclamation activities.  It may include 
additional drilling, geochemical analyses of overburden materials, aquifer tests, hydrogeologic 
analyses of the water-bearing strata, analyses of flood flows, or analyses of other water-quality or 
water-quantity characteristics. 

 
(c)  Subsequent reviews of PHC determinations.  (1)  The regulatory authority must 

review each application for a permit revision to determine whether a new or updated PHC 
determination is needed. 

 
(2)  The regulatory authority must require that you prepare a new or updated PHC 

determination if the review under paragraph (c)(1) of this section finds that one is needed.   
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§ 784.21  Cumulative hydrologic impact assessment (CHIA).  [Formerly §784.21(g)] 
 
(a)  General.  (1)  The regulatory authority must prepare an assessment of the probable 

cumulative hydrologic impacts of the proposed operation and all anticipated mining upon 
surface-water and groundwater systems in the cumulative impact area.  This assessment, which 
is known as the CHIA, must be sufficient to determine, for purposes of permit approval, whether 
the proposed operation has been designed to prevent material damage to the hydrologic balance 
outside the permit area, as that term is defined in § 701.5 of this chapter.  

 
(2)  In preparing the CHIA, the regulatory authority will consider relevant 

information on file for other mining operations located within the cumulative impact area or in 
similar watersheds.  

 
(3)  As provided in §784.19(g) of this part, the regulatory authority may not approve 

your permit application until the hydrologic, geologic, and biological information needed to 
prepare the CHIA is available, either from other federal and state agencies or from you. 

 
(b)  Contents.  At a minimum, the CHIA must include— 
 

(1)  A map and a description of the cumulative impact area, as that term is defined in 
§701.5 of this chapter. 

 
(2)  A description of all previous, existing, and anticipated surface and underground 

mining within the cumulative impact area. 
 
(3)  A description of baseline hydrologic information for the cumulative impact area, 

including qualitative and quantitative information concerning the usage of surface water and 
groundwater, the quality and quantity of surface water and groundwater, and the biological 
condition of streams. 

 
(4)  A discussion of any potential concerns identified in the PHC determination 

required under § 784.20 of this part. 
 
(5)  A quantitative assessment of how all anticipated mining may potentially impact 

each baseline parameter, and how those impacts might affect the hydrologic balance outside the 
proposed permit area. 

 
(6)  Quantitative criteria defining material damage to the hydrologic balance outside 

the permit area on a site-specific basis in terms of parameters of concern. 
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(7)  Threshold values for water quality and quantity parameters that, when detected 
by the monitoring required under §§ 817.35 and 817.36 of this chapter, will trigger reassessment 
of the PHC determination and CHIA, as well as the development and implementation of 
appropriate corrective measures under § 773.17(i) of this chapter. 

 
(8)  An evaluation, with references to supporting data and analyses, of whether the 

CHIA will support a finding that the proposed operation has been designed to prevent material 
damage to the hydrologic balance outside the permit area.  To support this finding, the CHIA 
must contain the following determinations— 

 
(i)  After taking into account seasonal variations in flow, the amount and 

concentration of parameters of concern discharged to groundwater and surface water during all 
phases of mining and reclamation at all times of the year will not cause material damage to the 
biological condition of the receiving stream. 

 
(ii)  The proposed operation has been designed to ensure that both the mining 

operation and the final configuration of the reclaimed area will not result in increased peak flows 
from precipitation events or thaws, when compared with premining peak flows. 

 
(iii)  The total volume of flow from the reclaimed area, during every season of the 

year, will not vary in a way that would preclude or disrupt any existing or approved use of 
surface water or groundwater or any designated use of surface water under section 101(a) or 
303(c) of the Clean Water Act.  

 
(iv)  Perennial and intermittent streams located outside the permit area but within 

the cumulative impact area will continue to have sufficient base flow and recharge capacity; i.e., 
perennial stream segments will retain perennial flows and intermittent stream segments will 
retain at least intermittent flows both during and after mining and reclamation. 

 
(v)  The cumulative effects of the proposed operation on streams located outside 

the permit area will not result in a change in stream classification or preclude any designated use 
under section 101(a) or 303(c) of the Clean Water Act. 
 

(c)  Subsequent reviews.  (1)  The regulatory authority must review each application for a 
permit revision to determine whether a new or updated CHIA is needed. 

 
(2)  The regulatory authority must reevaluate the CHIA during the midterm permit 

review required by § 774.10 of this chapter and during the permit renewal process to determine 
whether the CHIA remains accurate and whether the material damage criteria and corrective 
action thresholds in the CHIA and the permit are adequate to ensure that material damage to the 
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hydrologic balance outside the permit area will not occur.  This evaluation must include a review 
of all water monitoring data from both this operation and all other mining permits issued within 
the cumulative impact area. 

 
(3)  The regulatory authority must prepare a new or updated CHIA if the review 

conducted under paragraph (c)(1) or (c)(2) of this section finds that one is needed. 
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§ 784.22  Hydrologic reclamation plan and alternative water sources. [Formerly §784.21(h)] 
 
(a)  Hydrologic reclamation plan.  Your permit application must include a plan, with 

maps and descriptions, demonstrating how the proposed operation will comply with the 
applicable provisions of this subchapter and subchapter K of this chapter that relate to protection 
of the hydrologic balance.  The plan must— 

 
(1)  Be specific to local hydrologic conditions. 
 
(2)  Include preventive or remedial measures for any potential adverse hydrologic 

consequences identified in the PHC determination prepared under § 784.20 of this part.  These 
measures must describe the steps that you will take during mining and reclamation through final 
bond release under § 800.42(d) of this chapter to— 

 
(i)  Minimize disturbances to the hydrologic balance within the proposed permit 

and adjacent areas. 
 
(ii)  Prevent material damage to the hydrologic balance outside the proposed 

permit area. 
 
(iii)  Meet applicable federal and state water quality laws and regulations. 
 
(iv)  Protect the rights of existing water users in accordance with paragraph (b) of 

this section and §817.40 of this chapter. 
 
(v)  Avoid acid or toxic drainage to surface waters or degradation of groundwater. 
 
(vi)  Prevent, to the extent possible using the best technology currently available, 

additional contributions of suspended solids to streamflow. 
 
(vii)  Provide water-treatment facilities when needed. 
 
(viii)  Control surface-water runoff. 
 

(3)  Address the impacts of any transfers of water among active and abandoned mines 
within the proposed permit and adjacent areas. 

 
(4)  Describe the steps that you will take during mining and reclamation through final 

bond release to protect and enhance aquatic life and related environmental values to the extent 
possible using the best technology currently available. 
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(b)  Alternative water source information. (1)  If the PHC determination prepared under 

§ 784.20 of this part indicates that underground mining activities conducted after October 24, 
1992, may result in contamination, diminution, or interruption of a well or spring that is in 
existence at the time the permit application is submitted and that is used for domestic, drinking, 
or residential purposes, your application must demonstrate that alternative water sources are both 
available and feasible to develop.  The alternative water sources must be of suitable quality and 
sufficient in quantity to support existing premining uses and approved postmining land uses.   

 
(2)  If you cannot identify an alternative water source that is both suitable and 

available, you must modify your application to prevent the proposed operation from 
contaminating, interrupting, or diminishing any water supply protected under §817.40 of this 
chapter. 

 
(3)(i)  When a suitable alternative water source is available, your operation plan must 

require that the alternative water supply be developed and installed on a permanent basis before 
your operation may adversely affect an existing water supply protected under §817.40 of this 
chapter. 

 
(ii)  Paragraph (b)(3)(i) of this section will not apply immediately if you 

demonstrate, and the regulatory authority finds, that the proposed operation also would adversely 
affect the replacement supply.  In that case, your plan must require provision of a temporary 
replacement water supply until it is safe to install the permanent replacement water supply 
required under paragraph (b)(3)(i) of this section. 

 
(4)  Your application also must describe how you will provide both temporary and 

permanent replacements for any unexpected losses of water supplies protected under §817.40 of 
this chapter. 
  



44 
 

§ 784.23  Monitoring plans and related requirements.  [Existing §784.15 will be redesignated 
as §784.24] 
 
(a)  Groundwater monitoring plan. [Formerly §784.21(i)] (1)  General.  Your permit 

application must include a groundwater monitoring plan adequate to evaluate the impacts of the 
mining operation on groundwater in the proposed permit and adjacent areas and to determine in a 
timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area.  The plan must— 

 
(i)  Identify the parameters to be monitored. 
 
(ii)  Specify the sampling frequency for each parameter. 
 
(iii)  Establish a sufficient number of appropriate monitoring sites within the zone 

of potential influence of the proposed operation.  At a minimum, the plan must include— 
 

(A)  Monitoring sites located up-gradient and down-gradient of the proposed 
operation; 

 
(B)  If required by the regulatory authority, monitoring wells in underground 

mine workings that are hydrologically connected to the proposed operation.  
 
(iv)  Describe how the monitoring data will be used to determine the impacts of 

the operation upon the hydrologic balance and the biological condition of streams within the 
permit and adjacent areas.   

 
(v)  Describe how the water samples will be collected, preserved, stored, and 

transmitted for analysis.  
 

(2)  Parameters.  (i)  The plan must provide for the monitoring of parameters that 
relate to the suitability of the groundwater to support existing and approved uses, including the 
premining and postmining land uses, the biological condition of streams, and the designated uses 
of those streams under section 101(a) or 303(c) of the Clean Water Act. 

 
(ii)  At a minimum, the plan must require that the following parameters be 

measured at each location every three months, with data submitted to the regulatory authority at 
the same frequency: 

 
(A)  Major anions, including, at a minimum, bicarbonate, chloride, and 

sulfate. 
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(B)  Major cations, including, at a minimum, calcium, magnesium, potassium, 

and sodium. 
 

(C)  pH. 
 
(D)  Selenium. 
 
(E)  Specific conductance corrected to 25°C. 
 
(F)  Total alkalinity. 
 
(G)  Total dissolved solids. 
 
(H)  Hot acidity. 
 
(I)  Total iron. 
 
(J)  Total manganese. 
 
(K)  Water levels, discharge rates, or yield rates. 
 
(L)  Any parameter listed in §784.19(d) of this part, if detected by the 

sampling conducted under that paragraph. 
 
(M)  Any other parameters of local significance, as determined by the 

regulatory authority, based upon the information and analyses required under §§ 784.19 through 
784.21 of this part. 

 
(3)  Regulatory authority review and action.  (i)  Upon completing review of the 

application, the regulatory authority may require that you revise the plan to increase the 
frequency of monitoring, to require monitoring of additional parameters, or to require monitoring 
at additional locations, if the additional requirements would contribute to protection of the 
hydrologic balance.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the 
monitoring plan and require that you make any necessary changes.  At a minimum, the plan must 
require monitoring of all parameters for which material damage thresholds and corrective action 
trigger values are established pursuant to the cumulative hydrologic impact assessment. 
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(4)  Exception.  If you can demonstrate, on the basis of the PHC determination 

prepared under §784.20 of this part or other available information that a particular water-bearing 
stratum in the proposed permit and adjacent areas does not serve as an aquifer that is essential to 
maintain the hydrologic balance within the cumulative impact area, the regulatory authority may 
waive monitoring of that stratum.   

 
(b)  Surface-water monitoring plan. [Formerly §784.21(j)] (1)  General.  Your permit 

application must include a surface-water monitoring plan adequate to evaluate the impacts of the 
mining operation on surface water in the proposed permit and adjacent areas and to determine in 
a timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area.  The plan must— 

 
(i)  Identify the water quantity and quality parameters to be monitored. 
 
(ii)  Require on-site measurement of precipitation amounts at specified locations 

within the permit area, using self-recording devices.  Measurement of precipitation amounts must 
continue through Phase II bond release under §800.42(c) of this chapter or any longer period 
specified by the regulatory authority.  

 
(iii)  Specify the sampling frequency for each parameter to be monitored. 
 
(iv)  Establish a sufficient number of appropriate locations within the potential 

zone of influence of the proposed operation at which the parameters identified in paragraphs 
(b)(1)(ii) and (b)(2) of this section will be monitored.  At a minimum, the plan must include 
locations upstream and downstream of the proposed operation. 

 
(v)  Describe how the monitoring data will be used to determine the impacts of 

the operation upon the hydrologic balance, including water quality, water quantity, and the 
magnitude and frequency of peak flows, and the biological condition of streams within the 
proposed permit and adjacent areas.   

 
(vi)  Describe how the water samples will be collected, preserved, stored, and 

transmitted for analysis.  
 

(2)  Parameters.  (i)  General requirements.  The plan must provide for the monitoring 
of parameters that relate to the— 

 
(A)  Applicable effluent limitation guidelines and standards under 40 CFR 

part 434. 
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(B)  Findings and predictions in the PHC determination prepared under 

§784.20 of this part. 
 
(C) Surface-water runoff control plan prepared under §784.29 of this part. 
 
(D)  Biological condition of streams and other surface-water bodies; 
 
(E)  Suitability of the surface water to support existing and approved uses, 

including the premining and postmining land uses, and any designated uses under section 101(a) 
or 303(c) of the Clean Water Act.  

 
(ii)  Monitoring locations other than point-source discharges.  For all monitoring 

locations other than point-source discharges, the plan must require that the following parameters 
be measured at each location at least every 3 months, with data submitted to the regulatory 
authority at the same frequency:  

 
(A)  Flow rates.  The plan must require use of generally accepted professional 

flow measurement techniques.  Visual observations are not acceptable. 
 
(B)  Major anions, including, at a minimum, bicarbonate, chloride, and 

sulfate. 
 
(C)  Major cations, including, at a minimum, calcium, magnesium, potassium, 

and sodium. 
 
(D)  pH. 
 
(E)  Selenium. 
 
(F)  Specific conductance corrected to 25°C. 
 
(G)  Total alkalinity. 
 
(H)  Total dissolved solids. 
 
(I)  Hot acidity. 
 
(J)  Total iron. 
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(K)  Total manganese. 
 
(L)  Total suspended solids. 
 
(M)  Any parameter listed in §784.19(d) of this part, if detected by the 

sampling conducted under that paragraph. 
 
(N)  Any other parameters of local significance, as determined by the 

regulatory authority, based upon the information and analyses required under §§ 784.19 through 
784.21 of this part. 

 
(O)  Any other parameters for which the National Pollutant Discharge 

Elimination System permitting authority establishes effluent limits.  
 

(iii)  Point-source discharges.  For point-source discharges, the plan must— 
 

(A)  Provide for monitoring in accordance with 40 CFR parts 122, 123, and 
434 and as required by the National Pollutant Discharge Elimination System permitting 
authority. 

 
(B)  Require measurement of flow rates of point-source discharges, using 

generally accepted professional flow measurement techniques. 
 
(iv)  Section 404 requirements.  The plan must incorporate any site-specific 

monitoring requirements imposed by the agency responsible for administration of section 404 of 
the Clean Water Act. 

(3)  Regulatory authority review and action.  (i)  Upon completing review of your 
application, the regulatory authority may require that you revise the plan to increase the 
frequency of monitoring, to require monitoring of additional parameters, or to require monitoring 
at additional locations, if the additional requirements would contribute to protection of the 
hydrologic balance.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the 
monitoring plan and require that you make any necessary changes.  At a minimum, the plan must 
require monitoring of all parameters for which material damage thresholds and corrective action 
trigger values have been established pursuant to the cumulative hydrologic impact assessment. 

 
(c)  Biological condition monitoring plan.  (1)  General.  Your permit application must 

include a plan for monitoring the biological condition of perennial and intermittent streams 
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within the proposed permit and adjacent areas.  The plan must be adequate to evaluate the 
impacts of the mining operation on the biological condition of those streams and to determine in 
a timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area. 

 
(2)  Monitoring techniques.  (i)  The plan must identify the biological metrics to be 

monitored, the sampling frequency (at least annually), and monitoring site locations.  It must 
require that monitoring data be submitted to the regulatory authority on an annual basis. 

 
(ii)  The plan must adhere to the protocols established by the state or tribal 

authority responsible for preparing the water quality inventory under section 305(b) of the Clean 
Water Act in the jurisdiction in which the proposed operation is located or other protocols 
utilized by the agencies responsible for implementing the Clean Water Act. 

 
(iii)  The plan must explain how the proposed techniques will be sufficient to 

monitor the impacts of the operation on the biological condition of all perennial or intermittent 
streams within the proposed permit and adjacent areas without unnecessarily depleting the 
populations of the species being monitored. 

 
(3)  Regulatory authority review and action.  (i)  Upon completing review of your 

application, the regulatory authority may require that you revise the plan to adjust monitoring 
locations, the frequency of monitoring, and the species to be monitored.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 784.21 of this part, the regulatory authority must reconsider the adequacy of the 
monitoring plan and require that you make any necessary changes. 

 
(d)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area 

includes only lands eligible for remining, you may request that the regulatory authority modify 
the groundwater and surface-water monitoring requirements of paragraphs (a) and (b) of this 
section and modify or waive the biological condition monitoring plan requirements of paragraph 
(c) of this section. 

 
(ii)  The regulatory authority may approve your request if it determines that a less 

extensive monitoring plan will be adequate to monitor the impacts of the proposed operation on 
groundwater and surface water, based upon an evaluation of the quality of groundwater and 
surface water and the biological condition of the receiving stream at the time of application. 
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(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority 
may waive the biological condition monitoring plan requirements of paragraph (c) of this section 
if you demonstrate, and if the regulatory authority finds in writing, that your operation will not— 

 
(A)  Mine through or bury any perennial, intermittent, or ephemeral stream; 
 
(B)  Create a point-source discharge to any perennial or intermittent stream; or 
 
(C)  Modify the base flow of any perennial or intermittent stream. 
 

(ii)  If you meet all the criteria of paragraph (d)(2)(i) of this section with the 
exception of paragraph (d)(2)(i)(B) of this section, you may request, and the regulatory authority 
may approve, limiting the biological condition monitoring requirements of paragraph (c) of this 
section to only the stream that will receive the point-source discharge. 

 
(e)  Coordination with Clean Water Act agencies.  The regulatory authority will consult 

with the agencies responsible for issuing permits, authorizations, and certifications under the 
Clean Water Act and make best efforts to minimize differences in monitoring locations and 
reporting requirements to the extent practicable and consistent with each agency’s mission, 
statutory requirements, and implementing regulations. 
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§ 784.24  Postmining land use plan.  [Formerly §784.15(b), paragraph (a) moved to §783.22.] 
 
(a)  What information must my application contain?  Your application must— 
 

(1)  Describe and map the proposed use or uses  of the land within the proposed 
permit area following reclamation, based on the categories of land uses listed in the definition of 
land use in §701.5 of this chapter. 

 
(2)  Discuss the utility and capability of the reclaimed land to support a variety of 

other uses, including the uses that the land was capable of supporting before any mining, as 
identified under §783.22 of this chapter, regardless of the proposed postmining land use. 

 
(3)  Explain how the proposed postmining land use is consistent with existing state 

and local land use policies and plans.   
 
(4)  Include a copy of the comments concerning the proposed postmining use that you 

receive from the— 
 

(i)  Legal or equitable owner of record of the surface of the proposed permit area; 
and 

 
(ii)  State and local government agencies that would have to initiate, implement, 

approve, or authorize the proposed use of the land following reclamation. 
 
(5)  Explain in detail how the proposed postmining land use will be achieved and 

what support activities may be needed to do so.  
 
(6)  Include any materials that the regulatory authority needs to make a decision under 

paragraph (b) of this section. 
 
(b) [Moved from existing § 817.133(c)] Requirements for alternative postmining land 

uses.  (1)  Paragraph (b) of this section applies to you if you propose to restore the proposed 
permit area or a portion thereof to a condition capable of supporting a higher or better use rather 
than to a condition capable of supporting the use or uses that the land supported before any 
mining.  

 
(2)  The regulatory authority may approve a higher or better use as an alternative 

postmining land use only if, after consultation with the landowner or the land management 
agency having jurisdiction over the lands, the regulatory authority finds, in writing, that your 
application demonstrates that the proposed use or uses meet the following requirements— 
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(i)  There is a reasonable likelihood for achievement of the proposed use, as 

documented by construction contracts, economic forecasts, land use planning agency studies, or 
zoning. 

 
(ii)  The proposed use does not present any actual or probable hazard to public 

health or safety or any threat of water diminution or pollution. 
 
(iii)  The proposed use will not— 

 
(A)  Be impractical or unreasonable. 
 
(B)  Be inconsistent with applicable land use policies or plans. 
 
(C)  Involve unreasonable delay in implementation.  Under this criterion, the 

regulatory authority may not approve retention of mining-related structures other than roads and 
impoundments for potential future use as part of the postmining land use.  If a structure is not in 
use as part of the approved postmining land use by the end of the revegetation responsibility 
period specified in § 817.115 of this chapter, you must remove the structure and reclaim the land 
upon which it was located.  The amount of bond required for the permit must include the cost of 
removing the structure and reclaiming the land. 

 
(D)  Cause or contribute to a violation of federal, state, or local laws. 
 
(E)  Have a substantially greater adverse impact on the biological condition of 

perennial and intermittent streams than would occur if the land were restored to a condition 
capable of supporting the uses that it was capable of supporting before any mining. 

 
(F)  Cause changes in peak flows from the reclaimed area to the extent that the 

changes would result in material damage to the hydrologic balance outside the permit area.   
 
(G)  Cause the total volume of flow from the reclaimed area, during every 

season of the year, to vary in a way that would preclude any existing or approved use of surface 
water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of 
the Clean Water Act. 

 
(iv)  The revegetation plan requires the use of native tree and shrub species for 

revegetation of all portions of the proposed permit area that were forested at the time of 
application or that would revert to forest under conditions of natural succession, provided that 
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the planting of trees on those lands would not be inconsistent with achievement of the proposed 
postmining land use. 

 
(c)  Special provision for previously mined areas. [Formerly the last sentence of 

§817.133(b)] If the land was previously mined and cannot be reclaimed to the land use that 
existed before any mining because of the previously mined condition, you may propose, and the 
regulatory authority may approve, any appropriate postmining land use that is both achievable 
and compatible with land uses in the surrounding area, provided that you comply with 
paragraphs (a) and (b)(2)(iv) of this section.  
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§ 784.25  Siltation structures, impoundments, and refuse piles. 
 
(a)  General.  Each application must include a general plan and a detailed design plan for 

each proposed siltation structure, impoundment, and refuse pile within the proposed permit area. 
 

(1)  Each general plan must—(i)  Be prepared by, or under the direction of, and 
certified by a qualified, registered, professional engineer, a professional geologist, or in any State 
which authorizes land surveyors to prepare and certify such plans, a qualified, registered, 
professional, land surveyor, with assistance from experts in related fields such as landscape 
architecture. 

 
(ii)  Contain a description, map, and cross section of the structure and its location. 
 
(iii)  Contain hydrologic and geologic information required to assess the 

hydrologic impact of the structure. 
 
(iv)  Contain an analysis of the potential effect on the structure if subsurface strata 

subside as a result of past, current, or future underground mining activities within the proposed 
permit and adjacent areas. 

 
(v)  Contain an analysis of the potential for the impoundment to drain into 

subjacent underground mine workings, together with an analysis of the impacts of such drainage. 
 
(vi)  Contain a certification statement which includes a schedule setting forth the 

dates that any detailed design plans for structures that are not submitted with the general plan 
will be submitted to the regulatory authority.  The regulatory authority shall have approved, in 
writing, the detailed design plan for a structure before construction of the structure begins. 

 
(2)(i)  Impoundments meeting the criteria for Significant Hazard Class or High 

Hazard Class (formerly Class B or C) dams in “Earth Dams and Reservoirs,” Technical Release 
No. 60 (210–VI–TR60, July 2005), published by the U.S. Department of Agriculture, Natural 
Resources Conservation Service, must comply with the requirements of this section for 
structures that meet the criteria in §77.216(a) of this title.  Technical Release No. 60 (TR–60) is 
hereby incorporated by reference.  The Director of the Federal Register approves this 
incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  You may 
review and download the incorporated document from the Natural Resources Conservation 
Service's Web site at http://www.info.usda.gov/scripts/lpsiis.dll/TR/TR_210_60.htm.  You may 
inspect and obtain a copy of this document, which is on file at the Administrative Record Room, 
Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, 
Washington, DC 20240.  For information on the availability of this document at OSM, call 202–
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208–2823.  You also may inspect a copy of this document at the National Archives and Records 
Administration (NARA).  For information on the availability of this material at NARA, call 202–
741–6030 or go to 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
(ii)  Each detailed design plan for a structure that meets the criteria in § 77.216(a) 

of this title must— 
 

(A)  Be prepared by, or under the direction of, and certified by a qualified 
registered professional engineer with assistance from experts in related fields such as geology, 
land surveying, and landscape architecture; 

 
(B)  Reflect any geotechnical investigation, design, and construction 

requirements for the structure, including any investigations and measures needed to protect 
against potential adverse impacts from subsidence resulting from underground mine workings 
underlying or adjacent to the structure; 

 
(C)  Describe the operation and maintenance requirements for each structure; 

and 
 
(D)  Describe the timetable and plans to remove each structure, if appropriate. 

(3)  Each detailed design plan for structures not included in paragraph (a)(2) of this 
section must: 

(i)  Be prepared by, or under the direction of, and certified by a qualified, 
registered, professional engineer, or in any State which authorizes land surveyors to prepare and 
certify such plans, a qualified, registered, professional, land surveyor, except that all coal mine 
waste dams and embankments covered by §§817.81 through 817.84 of this chapter must be 
certified by a qualified, registered, professional engineer; 

(ii)  Include any design and construction requirements for the structure, including 
any required geotechnical information; 

(iii)  Describe the operation and maintenance requirements for each structure; and 

(iv)  Describe the timetable and plans to remove each structure, if appropriate. 
 
(b)  Siltation structures.  Siltation structures must be designed in compliance with the 

requirements of § 817.46 of this chapter. 
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(c)  Permanent and temporary impoundments.  (1)  Permanent and temporary 
impoundments must be designed to comply with the requirements of § 817.49 of this chapter. 

 
(2)  Each plan for an impoundment meeting the criteria in § 77.216(a) of this title 

must comply with the requirements of § 77.216–2 of this title.  The plan required to be submitted 
to the District Manager of MSHA under § 77.216 of this title must be submitted to the regulatory 
authority as part of the permit application. 

 
(3)  For impoundments not included in paragraph (a)(2) of this section, the regulatory 

authority may establish, through the regulatory program approval process, engineering design 
standards that ensure stability comparable to a 1.3 minimum static safety factor in lieu of 
engineering tests to establish compliance with the minimum static safety factor of 1.3 specified 
in § 817.49(a)(4)(ii) of this chapter. 

 
(4)  If the structure meets the Significant Hazard Class or High Hazard Class criteria 

for dams in TR–60 or meets the criteria of § 77.216(a) of this chapter, each plan must include a 
stability analysis of the structure.  The stability analysis must include, but not be limited to, 
strength parameters, pore pressures, and long-term seepage conditions.  The plan also must 
contain a description of each engineering design assumption and calculation with a discussion of 
each alternative considered in selecting the specific design parameters and construction methods. 

 
(d)  Coal mine waste impoundments and refuse piles.  If you, the permit applicant, 

propose to place coal mine waste in a refuse pile or impoundment, or if you plan to use coal mine 
waste to construct an impounding structure, you must comply with the applicable requirements 
in paragraphs (d)(1) through (d)(3) of this section. 

 
(1)  Requirements related to perennial and intermittent streams.  If you propose to 

construct a refuse pile or coal mine waste impoundment in or within 100 feet of a perennial or 
intermittent stream, you must— 

 
(i)  Explain, to the satisfaction of the regulatory authority, why an alternative 

configuration or coal mine waste disposal method that would not result in placement of coal 
mine waste in or within 100 feet of a perennial or intermittent stream is not reasonably possible; 
and 

 
(ii)  Comply with the requirements of § 784.28 of this part concerning activities in 

or near perennial and intermittent streams. 
 

(2)  Design requirements for refuse piles.  Refuse piles must be designed to comply 
with the requirements of §§ 817.81 and 817.83 of this chapter. 
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(3)  Design requirements for coal mine waste impoundments and impounding 

structures.  Impounding structures constructed of or intended to impound coal mine waste must 
be designed to comply with the requirements of §§ 817.81 and 817.84 of this chapter, which 
incorporate the requirements of paragraphs (a) and (c) of § 817.49 of this chapter.  In addition, 
the design must meet the following requirements— 

 
(i)  The plan for each structure that meets the criteria of § 77.216(a) of this title 

must comply with the requirements of § 77.216–2 of this title. 
 
(ii)  Each plan for a coal mine waste impoundment must contain the results of a 

geotechnical investigation to determine the structural competence of the foundation that will 
support the proposed impounding structure and the impounded material.  An engineer or 
engineering geologist must plan and supervise the geotechnical investigation.  In planning the 
investigation, the engineer or geologist must— 

 
(A)  Determine the number, location, and depth of borings and test pits using 

current prudent engineering practice for the size of the impoundment and the impounding 
structure, the quantity of material to be impounded, and subsurface conditions. 

 
(B)  Consider the character of the overburden and bedrock, the proposed 

abutment sites for the impounding structure, and any adverse geotechnical conditions that may 
affect the particular impoundment. 

 
(C)  Identify all springs, seepage, and groundwater flow observed or 

anticipated during wet periods in the area of the proposed impoundment. 
 
(D)  Consider the possibility of mudflows, rock-debris falls, or other 

landslides into the impoundment or impounded material. 
 

(iii) [Formerly located at 817.84(f)] The design must allow at least 90 percent of 
the water stored in the impoundment during the design precipitation event to be removed within 
a 10-day period. 

 
 

§ 784.26  Return of coal processing waste to abandoned underground workings.  [Formerly 
located at 784.25] 

*****  
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§ 784.28  What additional requirements apply to proposed activities in, through, or 
adjacent to perennial and intermittent streams? 

 
(a)  To what activities does this section apply?  This section applies to applications to 

conduct underground mining activities in or through perennial or intermittent streams as that 
term is defined in §701.5 of this chapter, or on the surface of lands within 100 feet, measured 
horizontally, of such streams.  Those activities include, but are not limited to, mining through or 
diverting streams; constructing sedimentation ponds, excess spoil fills, and coal mine waste 
disposal facilities in or near streams; and constructing stream crossings for roads and utilities, as 
well as the full range of mining and reclamation activities that the application may propose to 
take place outside the stream but on the surface of lands within 100 feet of the stream. 

 
(b)  What must I include in my application?  Whenever you propose to conduct any 

surface disturbance associated with underground mining activities in or through a segment of a 
perennial or intermittent stream, or on the surface of land within 100 feet of a perennial or 
intermittent stream, you, the permit applicant, must— 

 
(1)  Demonstrate that the proposed activity would not— 
 

(i)  Preclude any premining use, or any designated use under section 101(a) or 
303(c) of the Clean Water Act, of the affected stream segment following the completion of 
mining and reclamation. 

 
(ii)  Have more than a minimal adverse impact on the premining ecological 

function of the affected stream segment following the completion of mining and reclamation. 
 
(iii)  Result in conversion of the stream segment from intermittent to ephemeral or 

from perennial to either intermittent or ephemeral.   
 
(iii)  Cause or contribute to a violation of federal, state, or tribal water quality 

standards. 
 
(iv)  Cause material damage to the hydrologic balance outside the permit area. 
 

(2)  In areas that were forested at the time of application or that would revert to forest 
under conditions of natural succession, propose to establish or reestablish a 300-foot forested 
buffer using native species, including species with riparian characteristics, on each side of the 
stream as part of the reclamation process, unless doing so would be clearly inconsistent with the 
postmining land use. 
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(c)  What special permit application requirements apply if you propose to mine through 
or divert a stream?   

 
(1)  The design and location of perennial, intermittent, and ephemeral stream channels 

to be restored after the completion of mining must be similar to the premining drainage pattern 
documented under §783.16 of this chapter, unless the regulatory authority approves a different 
pattern based on stability or fish and wildlife enhancement concerns. 

 
(2)  If you propose to mine through or divert a perennial or intermittent stream, you 

must— 
 

(i)  Comply with the requirements of paragraph (b)(1) of this section. 
 
(ii)  Demonstrate that there is no reasonable alternative that would avoid mining 

through or diverting the stream. 
 

(iii)  Design the operation to minimize the extent to which the stream will be 
mined through or diverted. 

 
(iv)  Demonstrate, based upon a preponderance of the evidence, that you can 

restore the form and ecological function of the affected stream segment using the techniques in 
the proposed reclamation plan. 

 
(v)  Comply with the following stream-channel restoration and stream-channel 

diversion design requirements: 
 

(A)  Designs for permanent stream-channel diversions, temporary stream-
channel diversions that will remain in use for 2 or more years, and stream channels to be restored 
after the completion of mining must adhere to natural channel design techniques so as to restore 
or approximate the premining characteristics of the original stream channel, including the natural 
riparian vegetation and the natural hydrological characteristics of the original stream, to promote 
the recovery and enhancement of the aquatic habitat and to minimize adverse alteration of stream 
channels on and off the site, including channel deepening or enlargement. 

 
(B)  The hydraulic capacity of all temporary and permanent stream-channel 

diversions must be at least equal to the hydraulic capacity of the unmodified stream channel 
immediately upstream and downstream from the diversion. 

 
(C)  All temporary and permanent stream-channel diversions must be 

designed so that the combination of channel, bank, and flood-plain configuration is adequate to 



60 
 

pass safely the peak runoff of a 10-year, 6-hour precipitation event for a temporary diversion and 
a 100-year, 6-hour precipitation event for a permanent diversion. 

 
(vi)  Submit a certification from a qualified registered professional engineer that 

the design of all stream-channel diversions and all stream channels to be restored after the 
completion of mining meets the design requirements of this section and any design criteria 
established by the regulatory authority. 

 
(vii)  Ensure that the mining and reclamation timetable submitted under §784.12 

of this part complies with the sequencing requirements of §817.57(b) of this chapter if you 
propose to mine through more than one stream segment. 

 
(viii)(A)  Propose to establish or reestablish a 300-foot forested buffer using 

native species, including species with riparian characteristics, on each side of the new or restored 
stream channel as part of the reclamation process if that land was forested at the time of 
application or would revert to forest under conditions of natural succession. 

 
(B)  Paragraph (c)(2)(viii)(A) of this section does not apply to prime farmland 

historically used for cropland. 
 
(d)  What special provisions apply if you propose to construct excess spoil fills or coal 

mine waste disposal facilities in a perennial or intermittent stream? 
 

(1)(i)  If you propose to construct an excess spoil fill under §784.35 of this part or a 
coal mine waste disposal facility under §784.25(d) of this part that would cover all or part of a 
perennial or intermittent stream, you must comply with the requirements of paragraph (d) of this 
section in place of the requirements of paragraphs (b) and (c) of this section. 

 
(ii)  If you propose to construct an excess spoil fill under §784.35 of this part or a coal 

mine waste disposal facility under §784.25(d) of this part that would not cover all or part of a 
perennial or intermittent stream, but that would disturb the surface of land within 100 feet of a 
perennial or intermittent stream, you are not subject to the requirements of paragraph (d) of this 
section, but you must comply with the requirements of paragraphs (b) and (c) of this section.  (2)  
If you propose to construct an excess spoil fill or coal mine waste disposal facility of the nature 
described in paragraph (d)(1)(i) of this section, your application must demonstrate that— 

 
(i)  There is no reasonable alternative that would avoid placement of excess spoil 

or coal mine waste in the stream. 
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(ii)  You have designed the operation to minimize the amount of excess spoil or 
coal mine waste to be placed in the stream to the fullest extent possible. 

 
(iii)  The location and configuration selected for the proposed excess spoil fill or 

coal mine waste disposal facility represents the alternative with the least adverse impact on fish, 
wildlife, and related environmental values after evaluating all reasonable alternatives within the 
proposed permit area and within one haul road mile of the proposed area to be mined. 

 
(iv)  The fish and wildlife enhancement plan submitted under §784.16 of this part 

includes enhancement measures that would fully offset any adverse impacts that the fill would 
have on fish, wildlife, and related environmental values.  

 
(v)  Based upon a preponderance of the evidence, construction of the excess spoil 

fill or coal mine waste disposal facility will not result in more than a de minimis adverse impact 
on the biological condition of perennial or intermittent streams or other surface-water bodies 
located outside the proposed permit area.  You must base this demonstration upon a comparison 
of the premining baseline biological condition of perennial and intermittent streams and other 
surface-water bodies within the watershed with the anticipated postmining biological condition 
of those streams and other surface-water bodies. 

 
(vi)  You have designed the excess spoil fill or coal mine waste disposal facility in 

a manner that will not cause or contribute to a violation of federal, state, or tribal water quality 
standards or cause material damage to the hydrologic balance outside the permit area. 

 
(vii)  The revegetation plan under §784.12(g) of this part requires reforestation of 

the completed excess spoil fill if the land was forested at the time of application or if it would 
revert to forest under conditions of natural succession. 

 
(e)  What is the regulatory authority’s responsibility?  (1)  The regulatory authority may 

not approve an application under this section unless it first makes a specific finding that you, the 
applicant, have fully satisfied the requirements of this section. 

 
(2)  When applicable, the regulatory authority must include the appropriate 

sequencing requirements of §817.57(b)(2)(iv) of this chapter as a specific condition of permit 
issuance. 
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§ 784.29  Surface-water runoff control plan. 
 

Your application must contain a surface-water runoff control plan that includes the 
following— 

 
(a)  An analysis of how you will handle surface-water runoff in a manner that will 

prevent discharges from the proposed permit area, both during and after mining and reclamation, 
from exceeding the premining discharge for the same size precipitation event, as determined 
from the appropriate regional Natural Resources Conservation Service storm distribution. 

 
(b)  A surface-water runoff monitoring and inspection program that will provide 

sufficient precipitation and stormwater discharge data for the proposed permit area to evaluate 
the effectiveness of the surface-water runoff control practices under paragraph (a) of this section.  
The surface-water runoff monitoring and inspection program must specify criteria, including 
frequency, for monitoring, inspection, maintenance, and reporting activities.  At a minimum, the 
program must include monitoring locations that adequately represent the drainage distribution 
across the entire proposed permit area. 

 
(c)  Descriptions, including maps and cross sections, of how diversions will be 

constructed in compliance with § 817.43 of this chapter. 
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§ 784.30  Subsidence control plan.  [Formerly located at §784.20] 
 

***** 

§ 784.31  Protection of publicly owned parks and historic places.  [Formerly located at 
§784.17] 

***** 

§ 784.33  Relocation or use of public roads.  [Formerly located at §784.18] 

 

****** 
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§ 784.35  What requirements apply to the disposal of excess spoil? 
 
(a)  Applicability.  This section applies to you, the permit applicant, if you propose to 

generate excess spoil as part of your operation. 
 
(b)  Demonstration of minimization of excess spoil.  (1)  You must submit a 

demonstration, with supporting calculations and other documentation, that the operation has been 
designed to minimize, to the extent possible, the volume of excess spoil that the operation will 
generate. 

 
(2)  The demonstration under paragraph (b)(1) of this section must explain, in 

quantitative terms, how the maximum amount of overburden will be returned to the mined-out 
area after considering— 

 
(i)  Applicable regulations concerning backfilling, compaction, grading, and 

restoration of the approximate original contour.  
 
(ii)  Safety and stability needs and requirements. 
 
(iii)  The need for minimal backfill setbacks for drainage berms and access roads. 
 
(iv)  Needs and requirements associated with revegetation and the proposed 

postmining land use. 
 
(v)  Any other relevant regulatory requirements. 
 

(3)  Paragraph (b)(2) of this section does not prohibit the placement of what would 
otherwise be excess spoil on the mined-out area to heights in excess of the premining elevation if 
safety and stability requirements are met and if the final surface configuration is compatible with 
the surrounding terrain and is consistent with natural premining landforms. 

 
(4)  You may not create a final-cut impoundment under § 817.49(b) of this chapter or 

place coal combustion residues or other noncoal materials in the mine excavation if doing so 
would result in the creation of excess spoil. 

 
(c)  Fill capacity demonstration.  You must submit a demonstration, with supporting 

calculations and other documentation, that the designed maximum cumulative volume of all 
proposed excess spoil fills within the permit area is no larger than the capacity needed to 
accommodate the anticipated cumulative volume of excess spoil that the operation will generate, 
as calculated under paragraph (b) of this section. 
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(d)  Requirements related to perennial and intermittent streams.  If you propose to 

construct an excess spoil fill in or within 100 feet of a perennial or intermittent stream, you must 
comply with the requirements of § 784.28 of this part concerning activities in or near perennial 
or intermittent streams. 

 
(e)  Location.  (1)  You must submit maps and cross-section drawings showing the 

location and profile of all proposed excess spoil fills.   
 

(2)  You must locate fills on the most moderately sloping and naturally stable areas 
available, unless the regulatory authority approves a different location based upon the 
alternatives analysis under §784.28 of this part or on other requirements of the Act and this 
chapter. 

 
(3)  Whenever possible, you must place fills on or above a natural terrace, bench, or 

berm if that location would provide additional stability and prevent mass movement. 
 
(f)  Design plans.  You must submit detailed design plans for each fill, prepared in 

accordance with the requirements of this section and §§ 817.71 through 817.74 of this chapter.  
You must design the fill and appurtenant structures using current prudent engineering practices 
and any additional design criteria established by the regulatory authority. 

 
(g)  Geotechnical investigation.  (1)  You must submit the results of a geotechnical 

investigation, with supporting calculations and analyses, of the site of each proposed fill, with 
the exception of those sites at which spoil will be placed only on a pre-existing bench under 
§ 817.74 of this chapter. 

 
(2)  You must conduct sufficient foundation investigations, as well as any necessary 

laboratory testing of foundation material, to determine the design requirements for foundation 
stability for each site.  The information submitted must include— 

 
(i)  A description of the character of the bedrock and any adverse geologic 

conditions in the area of the proposed fill.  
(ii)  The geographic coordinates and a narrative description of all springs, 

seepage, mine discharges, and groundwater flow observed or anticipated during wet periods in 
the area of the proposed fill.  

 
(iii)  An analysis of the potential effects of any underground mine workings 

within the proposed permit and adjacent areas, including the effects of subsidence that may occur 
as a result of previous, existing, and future underground mining activities. 
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(iv)  A technical description of the rock materials to be utilized in the construction 

of fills underlain by a rock drainage blanket. 
 
(v)  A stability analysis including, but not limited to, strength parameters, pore 

pressures, and long-term seepage conditions.  This analysis must be accompanied by a 
description of all engineering design assumptions and calculations and the alternatives 
considered in selecting the design specifications and methods. 

 
(h)  Operation and reclamation plans.  You must submit plans for the construction, 

operation, maintenance, and reclamation of all excess spoil fills in accordance with the 
requirements of §§ 817.71 through 817.74 of this chapter. 

 
(i)  Additional requirements for keyway cuts or rock-toe buttresses.  If keyway cuts or 

rock-toe buttresses are required under § 817.71(d) of this chapter, you must provide the— 
 
(1)  Number, location, and depth of borings or test pits, which must be determined 

according to the size of the fill and subsurface conditions; and 
 
(2)  Engineering specifications used to design the keyway cuts or rock-toe buttresses.  

Those specifications must be based upon the stability analysis required under paragraph (g)(2)(v) 
of this section. 

 
(j)  Design certification.  A qualified registered professional engineer experienced in the 

design of earth and rock fills must certify that the designs of all proposed fills and appurtenant 
structures meet the requirements of this section. 
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§ 784.37  Road systems.  [Formerly located at §784.24] 
 
***** 

784.38  Support facilities.  [Formerly located at §784.30] 

***** 

784.200  Interpretive rules related to general performance standards.  

The following interpretation of rules promulgated in part 784 of this chapter have been adopted 
by the Office of Surface Mining Reclamation and Enforcement. 

(a)  Interpretation of §784.15:  Reclamation plan: Postmining land uses.  (1)  The 
requirements of §784.15(a)(2), for approval of an alternative postmining land use, may be met by 
requesting approval through the permit revision procedures of §774.13 rather than requesting 
such approval in the original permit application.  The original permit application, however, must 
demonstrate that the land will be returned to its premining land use capability as required by 
§817.133(a).  An application for a permit revision of this type, (i) must be submitted in 
accordance with the filing deadlines of §774.13, (ii) shall constitute a significant alteration from 
the mining operations contemplated by the original permit, and (iii) shall be subject to the 
requirements of 30 CFR parts 773 and 775. 

(b)  [Reserved] 

 

  

Comment [dgr4]: In the future, I will 
incorporate this interpretive rule into the 
postmining land use rules at 30 CFR 
780.24 and 784.24 or 816.133 and 
817.133. 
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PART 817—PERMANENT PROGRAM PERFORMANCE STANDARDS—
UNDERGROUND MINING ACTIVITIES 

Sec. 

§ 817.1     Scope. 
§ 817.2     Objectives. 
§ 817.10   Information collection. 
§ 817.11   Signs and markers. 
§ 817.13   Casing and sealing of drilled holes: General requirements. 
§ 817.14   Casing and sealing of drilled holes: Temporary. 
§ 817.15   Casing and sealing of drilled holes: Permanent. 
§ 817.22   Topsoil, subsoil, and other plant growth media. 
§ 817.34  General requirements for protection of the hydrologic-balance.  
§817.35  Groundwater monitoring requirements.   
§817.36  Surface water monitoring requirements. 
§ 817.37  Biological condition monitoring requirements for streams. 
§ 817.38  Handling of acid-forming and toxic-forming materials. 
§ 817.39  Disposition of exploratory or monitoring wells. 
§ 817.40  Replacement of water supplies. 
§ 817.41   Discharges into an underground mine.  
§817.42   Water quality standards and effluent limitations. 
§817.43   Diversions. 
§817.44   Gravity discharges from underground mines 
§ 817.45   Sediment control measures. 
§ 817.46   Siltation structures. 
§817.47   Discharge structures. 
§ 817.49   Impoundments. 
§ 817.56   Postmining rehabilitation of sedimentation ponds, diversions, impoundments, and 

treatment facilities. 
§ 817.57   What additional performance standards apply to activities in, through, or adjacent to 

perennial and intermittent streams?  
§817.59   Coal recovery. 
§ 817.61   Use of explosives: General requirements. 
§ 817.62   Use of explosives: Preblasting survey. 
§ 817.64   Use of explosives: Blasting schedule. 
§817.66   Use of explosives: Blasting signs, warnings, and access control. 
§ 817.67   Use of explosives: Control of adverse effects. 
§ 817.68   Use of explosives: Records of blasting operations. 
§ 817.71   Disposal of excess spoil: General requirements. 
§ 817.74   Disposal of excess spoil: Preexisting benches. 
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§817.81   Coal mine waste: General requirements. 
§817.83   Coal mine waste: Refuse piles. 
§ 817.84   Coal mine waste: Impounding structures. 
§ 817.87   Coal mine waste: Burning and burned waste utilization. 
§ 817.89   Disposal of noncoal mine wastes. 
§ 817.95   Stabilization of surface areas. 
§ 817.97   Protection of fish, wildlife, and related environmental values. 
§ 817.99   Slides and other damage. 
§817.100   Contemporaneous reclamation. 
§ 817.101   Backfilling and grading: Time and distance requirements. 
§817.102   Backfilling and grading: General requirements. 
§ 817.106   Backfilling and grading: Previously mined areas. 
§ 817.107   Backfilling and grading: Steep slopes. 
§ 817.111   Revegetation: General requirements. 
§ 817.115   Revegetation responsibility periods. 
§ 817.116   Revegetation: Standards for success. 
§ 817.121   Subsidence control. 
§ 817.122   Subsidence control: Public notice. 
§ 817.131   Cessation of operations: Temporary. 
§ 817.132   Cessation of operations: Permanent. 
§ 817.133   Postmining land use. 
§ 817.150   Roads: general. 
§ 817.151   Primary roads. 
§ 817.180   Utility installations. 
§ 817.181   Support facilities. 
§ 817.200   Interpretative rules related to general performance standards. 
 

***** 
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§ 817.22  Topsoil, subsoil, and other plant growth media. 

(a)  Salvage and removal.  (1)  You, the permittee, must salvage and separately remove 
all topsoil and other materials identified for salvage in the soil handling plan under § 784.12(e) 
of this chapter from the area to be disturbed before any drilling, blasting, mining, or other surface 
disturbance takes place. 

(2)  The regulatory authority may choose not to require the removal of topsoil for 
minor disturbances that— 

(i)  Occur at the site of small structures, such as power poles, signs, or fence lines; 
or 

(ii)  Will not destroy the existing vegetation and will not cause erosion. 

(b)  Storage.  (1)  You must segregate and, except as provided in paragraph (b)(3) of this 
section, stockpile the materials removed under paragraph (a) of this section when it is impractical 
to promptly redistribute those materials on regraded areas. 

(2)  Stockpiled materials must— 

(i)  Be selectively placed on a stable site within the permit area; 

(ii)  Be protected from contaminants and unnecessary compaction that would 
interfere with revegetation; 

(iii)  Be protected from wind and water erosion through prompt establishment and 
maintenance of an effective, quick-growing, non-invasive vegetative cover or through other 
measures approved by the regulatory authority; and 

(iv)  Not be moved until required for redistribution unless approved by the 
regulatory authority. 

(3)  When stockpiling of organic and soil materials removed under paragraphs (a) and 
(e) of this section would be detrimental to the quality or quantity of those materials, you may 
temporarily redistribute those materials on an approved site within the permit area to enhance the 
current use of that site until the materials are needed for later reclamation, provided that— 

(i)  Temporary redistribution will not permanently diminish the capability of the 
topsoil of the host site; and 

(ii)  The redistributed material will be preserved in a condition more suitable for 
redistribution than if it were stockpiled. 

(c)  Soil supplements and substitutes.  (1)  When the regulatory authority approves the 
use of substitutes for or supplements to the existing topsoil or subsoil, you must salvage, store, 



71 
 

and use the overburden materials selected and approved for that purpose as part of the soil 
handling plan under §784.12(e) of this chapter.   

(d)  Site preparation.  (1)  You must minimize grading of backfilled areas to avoid 
compaction of the reconstructed root zone, as specified in the soil handling plan under 
§784.12(e) of this chapter. 

(2)  If necessary, you must rip, chisel-plow, or otherwise mechanically treat 
backfilled and graded areas before soil redistribution to reduce potential slippage of the 
redistributed material and to promote root penetration.  You may conduct this treatment after soil 
redistribution if doing so will not harm the redistributed material. 

(e)  Redistribution.  (1)  You must redistribute the materials removed and saved under 
paragraphs (a) through (c) of this section in a manner that— 

(i)  Complies with the soil handling plan developed under §784.12(e) of this 
chapter and approved as part of the permit. 

(ii)  Is consistent with the approved postmining land use, contours, and surface-
water drainage systems. 

(iii)  Minimizes compaction of the materials to the extent possible and alleviates 
any excess compaction that may occur.  

(iv)  Protects the materials from wind and water erosion before and after seeding 
and planting to the extent necessary to ensure establishment of a successful vegetative cover and 
to avoid causing or contributing to a violation of state or federal water quality standards. 

(v)  Achieves an approximately uniform, stable thickness across the regraded 
area, except that the thickness may vary when consistent with the postmining land use and when 
variations are necessary or desirable to achieve specific revegetation goals and ecological 
diversity, as set forth in the revegetation plan developed under §784.12(g) of this chapter and 
approved as part of the permit. 

(2)  You must use a statistically valid sampling technique to document that soil 
materials have been redistributed in the locations and depths required by the soil handling plan 
developed under §784.12(e) of this chapter and approved as part of the permit. 

(3)  The regulatory authority may choose not to require the redistribution of topsoil on 
the embankments of permanent impoundments or of roads to be retained as part of the 
postmining land use if it determines that— 

(i)  Placement of topsoil on those embankments is inconsistent with the 
requirement to use the best technology currently available to prevent sedimentation, and 
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(ii)  The embankments will be otherwise stabilized. 

(e)  Organic matter.  (1)  You must salvage duff, other organic litter, and vegetative 
materials such as tree tops, small logs, and root balls.  You may not burn organic matter or bury 
it in the backfill. 

(2)  Except as otherwise provided in paragraph (e)(3) of this section, you must 
redistribute the materials salvaged under paragraph (e)(1) of this section across the regraded 
surface or incorporate them into the soil materials to control erosion, promote growth of 
vegetation, serve as a source of native plant seeds and organisms, and increase the moisture 
retention capability of the soil. 

(3)  Vegetative debris either must be redistributed in accordance with paragraph (e)(2) 
of this section or used to construct windrows for fish and wildlife enhancement purposes. 

§ 817.34  General requirements for protection of the hydrologic balance.  [Formerly 
§817.41(a), (b), and (d)] 

 
(a)  You, the permittee, must conduct all underground mining and reclamation activities 

to— 
 

(1)  Minimize disturbance of the hydrologic balance within the permit and adjacent 
areas. 

 
(2)  Prevent material damage to the hydrologic balance outside the permit area. 
 
(3)  Restore the biological condition of perennial and intermittent streams within the 

permit area, unless otherwise approved in the permit in accordance with §784.28 of this chapter. 
 
(4)  Assure the protection or replacement of water rights to the extent required by 

§817.40 of this chapter and state or federal law.  
 
(5)  Support approved postmining land uses in accordance with the terms and 

conditions of the approved permit and the performance standards of this part.   
 
(6)  Comply with the hydrologic reclamation plan as submitted under §784.22 of this 

chapter and approved in the permit.  
 
(7)  Protect groundwater quality by handling earth materials and runoff in a manner 

that minimizes contact or interaction between acid-forming or toxic-forming materials and 
groundwater systems and by managing excavations and other disturbances to prevent or control 
groundwater degradation.   



73 
 

 
(8)  Protect surface-water quality by handling earth materials, groundwater 

discharges, and runoff in a manner that— 
 

(i)  Minimizes the formation of acidic or toxic drainage. 
 
(ii)  Prevents, to the extent possible using the best technology currently available, 

additional contribution of suspended solids to streamflow or runoff outside the permit area.  
 
(iii)  Otherwise prevents water pollution.   

 
(10)  Protect surface-water quantity and flow rates by handling earth materials and 

runoff in accordance with the steps outlined in the hydrologic reclamation plan and the surface-
water runoff control plan approved in the permit in accordance with §§ 784.22 and 784.29 of this 
chapter, respectively.   

 
(b)(1)  You must use mining and reclamation practices that minimize water pollution, 

changes in streamflow, and adverse impacts on stream biota in preference to water treatment. 
 

(2)  You must install, use, and maintain any necessary water-treatment facilities or 
water-quality controls if drainage control, restabilization and revegetation of disturbed areas, 
diversion of runoff, mulching, and other reclamation and remedial practices are not adequate to 
meet the requirements of this section and § 817.42 of this part. 

 
(c)  The regulatory authority may require that you take preventive, remedial, or 

monitoring measures in addition to those set forth in this part to prevent material damage to the 
hydrologic balance outside the permit area. 

 
(d)  You must examine the hydraulic structures identified under § 784.29 of this chapter 

following every significant precipitation event, as specified by the regulatory authority.  You 
must prepare a report, which must be certified by a registered professional engineer, and submit 
the report to the regulatory authority within 48 hours of the precipitation event.  The report must 
address the performance of the hydraulic structures, identify and describe any material damage to 
the hydrologic balance outside the permit area that occurred, and identify and describe the 
remedial measures taken in response to that damage. 
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§ 817.35  Groundwater monitoring requirements.  [Formerly §817.41(c)] 
 
(a)  You, the permittee, must monitor groundwater according to the groundwater 

monitoring plan approved under § 784.23(a) of this chapter.   
 
(b)(1)  You must submit groundwater monitoring data to the regulatory authority every 3 

months, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter.   

 
(c)  You must monitor groundwater through mining and during reclamation until final 

bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the 
regulatory authority may not release any portion of the bond if an evaluation of monitoring data 
indicates that adverse trends exist that could result in material damage to the hydrologic balance 
outside the permit area. 

 
(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory 

authority modify the groundwater monitoring requirements, including the parameters covered 
and the sampling frequency.  The regulatory authority may approve your request if you 
demonstrate, using the monitoring data obtained under this section, that— 

 
(1)  Future changes in groundwater quantity or quality are unlikely to occur. 
 
(2)  The operation has minimized disturbance to the prevailing hydrologic balance in 

the permit and adjacent areas, prevented material damage to the hydrologic balance outside the 
permit area, preserved or restored the biological condition of perennial and intermittent streams, 
maintained the availability and suitability of groundwater quantity and quality to support existing 
and approved uses, and protected or replaced the water rights of other users. 

 
(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
authority indicates that additional monitoring is necessary to protect the hydrologic balance , 
detect hydrologic changes, or meet other requirements of the regulatory program. 
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(f)  You must install, maintain, operate, and, when no longer needed, remove all 
equipment, structures, and other devices used in conjunction with monitoring groundwater, 
consistent with §§ 817.13, 817.14, 817.15, and 817.39 of this part.  
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§ 817.36  Surface water monitoring requirements.  [Formerly §817.41(e)] 
 
(a)  You, the permittee, must monitor surface water according to the surface-water 

monitoring plan approved under § 784.23(b) of this chapter.   
 
(b)(1)  You must submit surface-water monitoring data to the regulatory authority every 3 

months, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter.  The reporting requirements of 
this paragraph do not exempt you from meeting any National Pollutant Discharge Elimination 
System (NPDES) reporting requirements for noncompliant samples.   

 
(c)  You must monitor surface water through mining and during reclamation until final 

bond release under section 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, 
the regulatory authority may not release any portion of the bond if an evaluation of monitoring 
data indicates that adverse trends exist that could result in material damage to the hydrologic 
balance outside the permit area. 

  
(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory 

authority modify the surface-water monitoring requirements (except those required by the 
NPDES permitting authority), including the parameters covered and the sampling frequency.  
The regulatory authority may approve your request if you demonstrate, using the monitoring data 
obtained under this section, that— 

 
(1)  Future changes in surface-water quantity or quality are unlikely to occur. 
 
(2)  The operation has minimized disturbance to the hydrologic balance in the permit 

and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, 
preserved or restored the biological condition of perennial and intermittent streams, maintained 
the availability and suitability of surface-water quantity and quality to support existing and 
approved uses (including any uses designated under section 101(a) or 303(c) of the Clean Water 
Act), and protected or replaced the water rights of other users. 

 
(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
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authority indicates that additional monitoring is necessary to protect the hydrologic balance, 
detect hydrologic changes, or meet other requirements of the regulatory program. 

 
(f)  You must install, maintain, operate, and, when no longer needed, remove all 

equipment, structures, and other devices used in conjunction with monitoring surface water.  
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§ 817.37  Biological condition monitoring requirements for streams. 
 
(a)  You must monitor the biological condition of perennial and intermittent streams in 

accordance with the plan approved under § 784.23(c) of this chapter. 
 
(b)(1)  You must submit biological condition monitoring data to the regulatory authority 

on an annual basis, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter. 

 
(c)  You must monitor the biological condition of perennial and intermittent streams 

during mining and reclamation until final bond release under section 800.42(d) of this chapter.  
 
(d)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
authority indicates that additional monitoring is necessary to meet the requirements of the 
regulatory program. 
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§ 817.38  Handling of acid-forming and toxic-forming materials. [Formerly §817.41(f)]  
 
(a)  You, the permittee, must avoid drainage from acid-forming and toxic-forming 

materials and underground mine development waste into surface water and groundwater by— 
 

(1)  Identifying and handling acid-forming and toxic-forming materials and 
completing backfilling and reclamation in a manner that either— 

 
(i)  Isolates those materials from contact with groundwater or surface water; or  

 
(ii)  Will keep those materials fully saturated at all times.  You may use this 

option only when placement above the water table is not feasible. 
 
(2)  Storing materials in a manner that will protect surface water and groundwater by 

preventing erosion, the formation of polluted runoff, and the infiltration of polluted water into 
aquifers.  Storage must be limited to the period until burial or treatment first becomes feasible.  
In addition, storage must not result in any risk of water pollution, adverse impacts to the 
biological condition of streams, or other environmental damage.   

 
(b)  Storage, burial, and treatment practices must be consistent with other material 

handling and disposal provisions of this chapter.   
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§ 817.39  Disposition of exploratory or monitoring wells. [Formerly §817.41(g)]  
 
(a)  Except as provided in paragraph (b) of this section, you, the permittee, must 

permanently seal exploratory or monitoring wells in a safe and environmentally sound manner in 
accordance with §§ 817.13 and 817.15 of this part before final release of bond under §800.42(d) 
of this chapter for the land on which the wells are located. 

 
(b)  With the prior approval of the regulatory authority, you may transfer wells to another 

party for further use.  At a minimum, the conditions of the transfer must comply with state and 
local laws.  You will remain responsible for the proper management of the wells until final bond 
release under §800.42(d) of this chapter. 
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§ 817.40  Replacement of water supplies. [Formerly §817.41(j)]  
 
(a)(1)  You, the permittee, must promptly replace any drinking, domestic or residential 

water supply that is contaminated, diminished, or interrupted by underground mining activities 
conducted after October 24, 1992, if the affected well or spring was in existence before the date 
the regulatory authority received the permit application for the activities causing the loss, 
contamination, or interruption. 

 
(2)  As provided in the definition of replacement of water supply in §701.5 of this 

chapter, the replacement supply must be equivalent to the quantity and quality of the premining 
supply.  Replacement includes provision of an equivalent water supply delivery system and 
payment of operation and maintenance expenses in excess of customary and reasonable delivery 
costs for the premining water supply. 

 
(3)  For anticipated water supply losses, you must adhere to the requirements set forth 

in the permit in accordance with §784.22(b) of this chapter. 
 
(4)  For unanticipated water supply losses, you must provide an emergency temporary 

water supply within 24 hours of notification of the loss.  The temporary supply must be adequate 
in quantity and quality to meet normal household needs. 

 
(5)  Within 30 days of an unanticipated water supply loss, you must develop and 

submit a plan for a permanent replacement supply to the regulatory authority. 
 
(6)  You must provide a permanent replacement water supply within 2 years of the 

date of an unanticipated loss. 
 
(b)  The baseline hydrologic and geologic information required under § 784.19 of this 

chapter will be used to determine the extent of the impact of mining upon groundwater and 
surface water.   
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§ 817.41  Discharges into an underground mine. [Formerly §817.41(h)] 
 
(a)  You may not discharge any water or other materials from underground mining 

activities into an underground mine unless the regulatory authority specifically approves the 
discharge based upon a demonstration that— 

 
(1)  The discharge will be made in a manner that— 

 
(i)  Minimizes disturbance to the hydrologic balance within the permit area; 
 
(ii)  Prevents material damage to the hydrologic balance outside the permit area of 

the underground mining activities; 
 
(iii)  Does not adversely impact the biological condition of streams; and 
 
(iv)  Otherwise eliminates public hazards resulting from underground mining 

activities. 
 
(2)  The discharge will not result in a violation of applicable water quality standards 

or effluent limitations.  
 
(3)  The discharge will be at a known rate and of a quality that will meet the effluent 

limits referenced in § 817.42(a) of this part, except that the regulatory authority may approve 
exceeding the effluent limits for pH and total suspended solids if a preponderance of the 
evidence indicates that there is no direct hydrologic connection between the underground mine 
and other waters and that those exceedances will not be inconsistent with paragraph (a)(1) of this 
section.  

 
(4)  The Mine Safety and Health Administration has approved the discharge.   

 
(b)  Discharges are limited to the following materials:   
 

(1)  Water.   
 
(2)  Coal processing waste.   
 
(3)  Fly ash from a coal-fired facility.   
 
(4)  Sludge from an acid-mine-drainage treatment facility.   
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(5)  Flue-gas desulfurization sludge.   
 
(6)  Inert materials used for stabilizing underground mines. 
 
(7)  Underground mine development waste. 

(c)  You may divert water from one underground mine into other underground workings 
if you adhere to the requirements of this section. 
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§ 817.42  Water quality standards and effluent limits. 
 
(a)  Discharges of water from areas disturbed by underground mining activities must be 

made in compliance with all applicable federal, state, and tribal water quality laws and 
regulations, including the effluent limits established in the National Pollutant Discharge 
Elimination System permit for the operation under section 402 of the Clean Water Act.  

 
(b)  Placement of overburden, coal mine waste, and other materials in waters of the 

United States must be made in compliance with a permit issued under section 404 of the Clean 
Water Act. 

(c)  You must construct water treatment facilities for discharges from the operation as 
soon as the need for those facilities becomes evident.  

(d)(1)  You must remove precipitates and otherwise maintain all water treatment facilities 
requiring the use of settling ponds or lagoons as necessary to maintain the functionality of those 
ponds or lagoons. 

 
(2)  You must dispose of all precipitates removed from facilities under paragraph 

(d)(1) of this section either in an approved solid waste landfill or within the permit area in 
accordance with a plan approved by the regulatory authority. 

 
(e)  You must operate and maintain water treatment facilities until the regulatory 

authority authorizes removal based upon monitoring data demonstrating that influent to the 
facilities meets all applicable water quality standards and effluent limits without treatment.  
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§ 817.43  Diversions. 
 
(a)  General provisions.  (1)  When approved in the permit, you may divert any flow from 

mined areas abandoned before May 3, 1978, any flow from undisturbed areas, and any flow from 
reclaimed areas for which the criteria of § 817.46 of this part for siltation structure removal have 
been met from disturbed areas by means of temporary or permanent diversions. 

 
(2)  When the permit requires the use of siltation structures for sediment control, you 

must construct diversions to convey runoff and other flows from the disturbed area to the 
siltation structure. 

 
(3)  All diversions must be designed to— 

 
(i)  Ensure the safety of the public. 
 
(ii)  Minimize adverse impacts to the hydrologic balance, including the biological 

condition of perennial and intermittent streams within the permit and adjacent areas. 
 
(iii)  Prevent material damage to the hydrologic balance outside the permit area. 

 
(4)  You may not use diversions to divert water into underground mines without 

approval of the regulatory authority under § 817.41 of this part. 
 
(5)  The diversion and its appurtenant structures must be designed, located, 

constructed, maintained and used to— 
 

(i)  Be stable. 
 
(ii)  Provide protection against flooding and resultant damage to life and property.  

This requirement will be deemed met when the combination of channel, bank, and flood-plain 
configuration is adequate to pass safely the peak runoff of a 2-year, 6-hour precipitation event for 
a temporary diversion and a 10-year, 6-hour precipitation event for a permanent diversion.  The 
design precipitation event must be determined using the appropriate regional Natural Resources 
Conservation Service storm distribution. 

 
(iii)  Prevent, to the extent possible using the best technology currently available, 

additional contributions of suspended solids to streamflow or runoff outside the permit area.  
 
(iv)  Comply with all applicable local, state, and federal laws and regulations. 
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(6)(i)  You must remove temporary diversions promptly when they are no longer 
needed to achieve the purpose for which they were authorized. 

 
(ii)  You must restore the land disturbed by the removal process in accordance 

with this part. 
 
(iii)  Before temporary diversions are removed, you must modify or remove 

downstream water-treatment facilities previously protected by the diversion as necessary to 
prevent overtopping or failure of the facilities.  You must continue to maintain water-treatment 
facilities until they are no longer needed.  

 
(7)  The regulatory authority may specify design criteria for diversions to meet the 

requirements of this section. 
 
(b)  Diversion of perennial and intermittent streams.  Sections 784.28 and 817.57 of this 

chapter contain the requirements applicable to diversions of perennial and intermittent streams.  
 
(c)  Diversion of miscellaneous flows.  (1)  Miscellaneous flows, which consist of all 

surface-water flows except perennial and intermittent streams, may be diverted away from 
disturbed areas if required or approved by the regulatory authority.   

 
(2)  The design, location, construction, maintenance, and removal of diversions of 

miscellaneous flows must meet all of the performance standards set forth in paragraph (a) of this 
section: 
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§ 817.44  Gravity discharges from underground mines. 

(a)  You must locate and manage surface entries and accesses to underground workings to 
prevent or control gravity discharge of water from the mine.  The regulatory authority may 
approve gravity discharges of water from an underground mine, other than a drift mine subject to 
paragraph (b) of this section, if you demonstrate that the untreated or treated discharge will 
comply with the performance standards of this part and any additional NPDES permit 
requirements. 

(b)  Notwithstanding anything to the contrary in paragraph (a) of this section, you must 
locate the surface entries and accesses of drift mines first used after the implementation of a 
state, federal, or federal lands regulatory program and located in acid-producing or iron-
producing coal seams in such a manner as to prevent any gravity discharge from the mine. 
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§ 817.46  Hydrologic balance:  Siltation structures. 
 
(a)  For the purpose of this section only, disturbed areas do not include those areas— 
 

(1)  In which the only mining activities on the land surface include diversion ditches, 
siltation structures, or roads that are designed, constructed, and maintained in accordance with 
this part; and 

 
(2)  For which you do not otherwise plan to disturb the land surface up-gradient of the 

diversion. 
 

(b)  General requirements.  (1)(i)  When siltation structures will be used to achieve 
the requirements of §817.45 of this part, you must construct those structures before beginning 
any mining activities that will disturb the land surface. 

 
(ii)  Upon completion of construction of a siltation structure, a qualified registered 

professional engineer, or in any state that authorizes land surveyors to prepare and certify plans 
in accordance with §784.25(a) of this chapter a qualified registered professional land surveyor, 
must certify that the structure has been constructed as designed and as approved in the 
reclamation plan. 

 
(4)  Any siltation structure that impounds water must be designed, constructed and 

maintained in accordance with §817.49 of this chapter. 
 
(5)  You must maintain siltation structures until removal is authorized by the 

regulatory authority and the disturbed area has been stabilized and revegetated.  In no case may 
the structure be removed sooner than 2 years after the last augmented seeding. 

 
(6)(i)  When a siltation structure is removed, you must regrade the land upon which 

the structure was located and revegetate it in accordance with the reclamation plan and 
§§817.111 through 817.116 of this chapter. 

 
(ii)  Sedimentation ponds approved by the regulatory authority for retention as 

permanent impoundments under §817.49(b) of this part may be exempted from this requirement. 
 

(7)  Any point-source discharge of water from underground workings to surface 
waters must be passed through a siltation structure before leaving the permit area if the discharge 
does not meet the effluent limits of §817.42 of this part. 

 
(c)  Sedimentation ponds.  (1)  When used, sedimentation ponds must— 
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(i)  Be used individually or in series. 
 
(ii)  Be located as near as possible to the disturbed area and out of perennial or 

intermittent stream channels unless approved by the regulatory authority in accordance with 
§784.28 of this chapter. 

 
(iii)  Be designed, constructed, and maintained to— 

 
(A)  Provide adequate sediment storage volume. 
 
(B)  Provide adequate detention time to allow the effluent from the ponds to 

meet applicable effluent limits. 
 
(C)  Contain or treat the 10-year, 24-hour precipitation event (“design event”) 

unless a lesser design event is approved by the regulatory authority based on terrain, climate, 
other site-specific conditions and on a demonstration that the effluent limits referenced in 
§817.42 of this part will be met. 

 
(D)  Provide a nonclogging dewatering device adequate to maintain the 

detention time required under paragraph (c)(1)(iii)(B) of this section. 
 
(E)  Minimize short circuiting to the extent possible. 
 
(F) Provide periodic sediment removal sufficient to maintain adequate volume 

for the design event. 
 
(G)  Ensure against excessive settlement. 
 
(H)  Be free of sod, large roots, frozen soil, and acid-forming or toxic-forming 

materials. 
 
(I)  Be compacted properly. 

 
(2)  Spillways.  A sedimentation pond must include either a combination of principal 

and emergency spillways or single spillway configured as specified in §817.49(a)(9) of this part. 
 
(d)  Other treatment facilities.  (1)  You must design other treatment facilities to treat the 

10-year, 24-hour precipitation event unless the regulatory authority approves a lesser design 
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event based upon terrain, climate, other site-specific conditions, and a demonstration that the 
effluent limits referenced in §817.42 of this part will be met. 

 
(2)  You must design other treatment facilities in accordance with the applicable 

requirements of paragraph (c) of this section. 
 
(e)  Exemptions.  The regulatory authority may grant an exemption from the requirements 

of this section if— 
 

(1)  The disturbed drainage area within the total disturbed area is small; and 
 
(2)  You demonstrate that siltation structures and alternate sediment control measures 

are not necessary for drainage from the disturbed area to meet the effluent limits referenced in 
§817.42 of this part and the applicable water quality standards for the receiving waters. 
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§ 817.57  What additional performance standards apply to activities in, through, or 
adjacent to perennial and intermittent streams? 

 
(a)(1)  General prohibition.  You, the permittee or operator, may not conduct 

underground mining activities in or through a perennial or intermittent stream, or that would 
disturb the surface of land within 100 feet, measured horizontally, of a perennial or intermittent 
stream, unless the regulatory authority authorizes you to do so in the permit after making the 
findings required under § 784.28 of this chapter. 

 
(2)  Clean Water Act requirements.  You may conduct underground mining activities 

in waters of the United States only if those activities would not result in significant degradation 
to those waters or cause or contribute to the violation of applicable state, federal, or tribal water 
quality standards developed pursuant to the Clean Water Act, as determined through certification 
under section 401 of the Clean Water Act or issuance of a permit under section 402 or section 
404 of the Clean Water Act. 

 
(b)  Requirements for mining through or diverting perennial and intermittent streams.  

This paragraph applies to you if your permit authorizes you to mine through or divert a perennial 
or intermittent stream in accordance with a plan submitted under § 784.28 of this chapter and 
approved as part of the permit. 

 
(1)  You must comply with the designs and construction and maintenance plans 

approved in the permit. 
 
(2)  You must restore the form and ecological function of the stream segment as 

expeditiously as practicable, either as part of the construction of a permanent stream-channel 
diversion or as part of the construction of a restored stream channel when the area in which the 
stream was located before mining is no longer needed for surface mining activities. 

 
(i)  Form.  A restored stream channel or a stream-channel diversion need not 

exactly replicate the channel morphology that existed before mining, but it must have a channel 
morphology comparable to the premining form of the affected stream segment in terms of 
channel slope, sinuosity, water depth, bankfull depth, bankfull width, width of the flood-prone 
area, and dominant in-stream substrate. 

 
(ii)  Function.  A restored stream channel or a stream-channel diversion need not 

contain precisely the same biota as it did before mining, but it must have a biological condition 
comparable to the premining biological condition, including benthic and other aquatic 
communities that fulfill a similar role in stream ecology.  

 

Comment [Bob5]: Will the surface 
effects of underground mining be 
considered in this section or reference it 
to the subsidence section? 
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(iii)  Bond requirements.  The performance bond calculations for the operation 
must include a specific line item for restoration of the ecological function of the stream segment.  
You must demonstrate full restoration of both form and function before final bond release under 
§800.42(d) of this chapter. 

 
(iv)  Sequencing.  (A)  You must restore the form and ecological function of the 

first stream segment that you mine through before you may mine through the next segment.  You 
must adhere to a similar process for mining through succeeding segments. 

 
(B)  As an alternative to the requirements of paragraph (b)(2)(iv)(A) of this 

section, you may mine through additional stream segments without first demonstrating 
restoration of the form and ecological function for each segment on a successive basis if you 
demonstrate, and the regulatory authority finds, that you or other mining operations have 
successfully restored similar stream segments under similar conditions using the same type of 
mining and reclamation plan. 

 
(3)  Upon completion of construction of a stream-channel diversion or restored stream 

channel or, you must obtain a certification from a qualified registered professional engineer that 
the stream-channel diversion or restored stream channel meets all construction requirements of 
this section and is in accordance with the design approved in the permit. 

 
(4)  Enhancement requirements.  If the stream segment to be mined through or 

diverted is in a degraded condition before mining, you must implement measures to enhance the 
form and ecological function of the segment as part of the restoration or diversion process, 
consistent with the fish and wildlife enhancement requirements of §817.97 of this part.  
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§ 817.71  Disposal of excess spoil:  General requirements.   
 
(a)  General.  You, the permittee or operator, must place excess spoil in designated 

disposal areas within the permit area in a controlled manner to— 
 

(1)  Minimize the adverse effects of leachate and surface water runoff from the fill on 
surface water, groundwater, and the biological condition of perennial and intermittent streams 
within the permit area. 

 
(2)  Prevent material damage to the hydrologic balance outside the permit area. 
 
(3)  Ensure mass stability and prevent mass movement during and after construction. 
 
(4)  Ensure that the final fill surface configuration is suitable for revegetation and is 

compatible with the natural surroundings and the approved postmining land use. 
 
(5)  Minimize disturbances to and adverse impacts on fish, wildlife, and related 

environmental values to the extent possible, using the best technology currently available. 
 
(6)  Ensure that the fill will not increase peak flows from precipitation events or 

thaws, when compared with premining peak flows. 
 
(7)  Ensure that the fill will not preclude any existing or approved use of surface 

water or groundwater or, for surface waters downstream of the fill, any designated use under 
section 101(a) or 303(c) of the Clean Water Act. 

 
(b)  Stability requirements.  (1)  You must design and construct the fill to attain a 

minimum long-term static safety factor of 1.5.  The foundation and abutments of the fill must be 
stable under all conditions of construction. 

 
(2)  When the slope in the disposal area exceeds 2.8h:1v (36 percent), or any lesser 

slope designated by the regulatory authority based on local conditions, you must construct 
keyway cuts (excavations to stable bedrock) or rock-toe buttresses to ensure fill stability. 

 
(c)  Compliance with permit.  You must construct the fill in accordance with the design 

and plans submitted under §784.35 of this chapter, as certified by a registered professional 
engineer experienced in the design of earth and rock fills, and as approved as part of the permit. 
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(d)  Handling of organic matter and topsoil.  You must remove all topsoil, organic matter, 
and vegetation from the disposal area prior to placement of the excess spoil and store, 
redistribute, or otherwise use those materials in accordance with §817.22 of this part.   

 
(e)  Drainage control requirements.  (1)  You must divert runoff from areas above the fill 

and runoff from the surface of the fill into stabilized diversion channels designed to— 
 

(i)  Meet the requirements of §817.43 of this part; and 
 
(ii)  Safely pass the runoff from a 100-year, 6-hour precipitation event, as 

determined from the appropriate regional Natural Resources Conservation Service storm 
distribution. 

 
(2)  You must grade the top surface of a completed fill such that the final slope after 

settlement will be toward properly designed drainage channels.  Uncontrolled surface drainage 
may not be directed over the outslope of the fill. 

 
(f)  Underdrains.  (1)  If the disposal area contains springs, natural or manmade water 

courses, or wet weather seeps, you must design and construct underdrains and temporary 
diversions as necessary to control erosion, prevent water infiltration into the fill, and ensure 
stability.   

 
(2)(i)  Underdrains must consist of durable rock or pipe, be designed and constructed 

using current, prudent engineering practices, and meet any design criteria established by the 
regulatory authority. 

 
(ii)  Rock underdrains must be constructed of durable, nonacid-forming, nontoxic-

forming rock (e.g., natural sand and gravel, sandstone, limestone, or other durable rock) that does 
not slake in water or degrade to soil material, and which is free of coal, clay or other nondurable 
material. 

 
(iii)  Perforated pipe underdrains must be corrosion-resistant and have 

characteristics consistent with the long-term life of the fill. 
 

(iv)  The underdrain system must be designed to carry the anticipated infiltration 
of water due to precipitation, snowmelt, and water from seeps and springs in the foundation of 
the disposal area away from the excess spoil fill.  
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(v)  The underdrain system must be protected from material piping, clogging, and 
contamination by an adequate filter system designed and constructed using current, prudent 
engineering practices to ensure the long-term functioning of the underdrain system.   

 
(g)  Placement of excess spoil.  (1)  You must transport and place excess spoil in a 

controlled manner in horizontal lifts not exceeding 4 feet in thickness; concurrently compacted 
as necessary to ensure mass stability and to prevent mass movement during and after 
construction; and graded so that surface and subsurface drainage is compatible with the natural 
surroundings. 

 
(2)  You may not use any excess spoil transport and placement technique that 

involves end-dumping, wing-dumping, cast-blasting, gravity placement, or casting spoil 
downslope. 

 
(3)  (i)  You must encapsulate acid-forming, toxic-forming, and combustible materials 

with low-permeability, nonacid-forming, nontoxic-forming, and noncombustible material to— 
 

(A)  Control the impact on surface water and groundwater in accordance with 
§817.38 of this part; 

 
(B)  Prevent sustained combustion; and 
 
(C)  Minimize adverse effects on plant growth and the approved postmining 

land use. 
 

(ii)  If sufficient cover material is not available, you must treat or otherwise 
neutralize these materials to achieve the same results. 

 
(iii)  You may not place acid-forming or toxic-forming materials within 100 feet 

horizontally of any perennial or intermittent stream. 
 
(h)  Final configuration.  (1)  The final configuration of the fill must be suitable for the 

approved postmining land use, compatible with the surrounding terrain, and consistent with 
natural landforms to the extent practicable. 

 
(2)  You may construct terraces on the outslope of the fill if required for stability, to 

control erosion, to conserve soil moisture, or to facilitate the approved postmining land use.  The 
grade of the outslope between terrace benches may not be steeper than 2h: 1v (50 percent). 
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(3)  You must configure the top surface of the fill to restore a ridge-and-valley 
topography when that landform is— 

 
(i)  Generally consistent with the premining topography (the postmining 

configuration may exceed surrounding terrain elevations when necessary to achieve the desired 
topography and minimize placement of excess spoil in streams); 

 
(ii)  Practicable; and 
 
(iii)  Compatible with stability and postmining land use considerations. 

 
(i)  Impoundments and depressions.  No permanent impoundments are allowed on the 

completed fill.  Small depressions may be constructed if they are needed to retain moisture, 
minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these 
depressions are consistent with the hydrologic reclamation plan approved under §784.22 of this 
chapter and do not result in elevated levels of parameters of concern in discharges from the fill. 

 
(j)  Topsoil redistribution.  The final graded surface of the fill must be covered with 

topsoil or substitute material in accordance with §817.22 of this part. 
 
(k)  Surface area stabilization.  You must provide slope protection to minimize surface 

erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are 
not riprapped or otherwise protected, upon completion of construction. 

 
(l)  Inspections.  A qualified registered professional engineer, or other qualified 

professional specialist under the direction of the professional engineer, must inspect the fill 
during construction.  The professional engineer or specialist must be experienced in the 
construction of earth and rock fills. 

 
(1)  Complete inspections that include the entire fill must be made at least quarterly 

throughout construction, with additional complete inspections conducted during critical 
construction periods.  Critical construction periods include, at a minimum— 

 
(i)  Foundation preparation, including the removal of all organic matter and 

topsoil;  
 
(ii)  Placement of underdrains and protective filter systems;  
 
(iii)  Installation of final surface drainage systems; and  
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(iv)  Final grading and revegetation of the fill. 
 

(2)  The engineer or specialist also must— 
 

(i)  Conduct daily examinations during placement and compaction of fill 
materials. 

 
(ii)  Maintain a log recording the daily examinations for each fill.  The log must 

include a description of the specific work locations, excess spoil placement methods, compaction 
adequacy, lift thickness, suitability of fill material, special handling of acid-forming and toxic-
forming materials, deviations from the approved permit, and remedial measures taken. 

 
(3)  The qualified registered professional engineer must provide a certified report to 

the regulatory authority promptly after each complete inspection conducted under paragraph 
(l)(1) of this section.  The report must— 

 
(i)  Certify that the fill has been constructed and maintained as designed and in 

accordance with the approved plan and this chapter. 
 
(ii)  Identify and discuss any evidence of instability, structural weakness, or other 

hazardous conditions.  If one of more of those conditions exists, you must submit an application 
for a permit revision that includes appropriate remedial design specifications. 

 
(iii)  Include a review and summary of the logs maintained under paragraph 

(l)(2)(ii) of this section. 
 
(4)(i)  The certified report on the drainage system and protective filters must include 

color photographs taken during and after construction, but before underdrains are covered with 
excess spoil.  If the underdrain system is constructed in phases, each phase must be certified 
separately. 

 
(ii)  The photographs accompanying each certified report must be taken in 

adequate size and number with enough terrain or other physical features of the site shown to 
provide a relative scale to the photographs and to specifically and clearly identify the site. 

 
(5)  You must retain a copy of each complete inspection report at or near the mine 

site. 
 
(m)  Coal mine waste.  You may dispose of coal mine waste in excess spoil fills only if 

approved by the regulatory authority and only if— 
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(1)  You demonstrate, and the regulatory authority finds in writing, that there is no 

credible evidence that the disposal of coal mine waste in the excess spoil fill will cause or 
contribute to a violation of applicable federal, state, or tribal water quality standards or effluent 
limitations or result in material damage to the hydrologic balance outside the permit area. 

 
(2)  The waste is placed in accordance with §§ 817.81 and 817.83 of this part. 
 
(3)  The waste is nontoxic-forming, nonacid-forming, and non-combustible. 
 
(4)  The waste is of the proper characteristics to be consistent with the design stability 

of the fill. 
 
(n)  Underground disposal.  You may dispose of excess spoil in underground mine 

workings only in accordance with a plan approved by the regulatory authority and the Mine 
Safety and Health Administration under §784.26 of this chapter. 
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§ 817.74  Disposal of excess spoil:  Preexisting benches. 

(a)  General.  The regulatory authority may approve the disposal of excess spoil through 
placement on a preexisting bench on a previously mined area or a bond forfeiture site if— 

(1)  The proposed permit area includes the portion of the preexisting bench on which 
the spoil will be placed; 

(2)  The proposed operation will comply with the applicable requirements of 
§817.102 of this part; and 

(3)  The requirements of this section are met. 

(b)  Handling of organic matter and topsoil.  You must remove all available topsoil, 
organic matter, and vegetation from the disposal area prior to placement of the excess spoil and 
store, redistribute, or otherwise use those materials in accordance with §817.22 of this part.  

 
(c)(1)  The fill must be designed and constructed using current, prudent engineering 

practices. 

(2)  The design must be certified by a registered professional engineer. 

(3)  If the disposal area contains springs, natural or manmade water courses, or wet 
weather seeps, the fill design must include diversions and underdrains as necessary to control 
erosion, prevent water infiltration into the fill, and ensure stability. 

(d)  The spoil must be placed on the solid portion of the bench in a controlled manner and 
concurrently compacted as necessary to attain a long-term static safety factor of 1.3 for all 
portions of the fill.  Any spoil deposited on any fill portion of the bench must be treated as an 
excess spoil fill under §817.71 of this part. 

(e)  You must grade the spoil placed on the preexisting bench— 

(1)  Achieve a stable slope that does not exceed the angle of repose. 

(2)  Eliminate the preexisting highwall to the maximum extent technically practical, 
using all reasonably available spoil as that term is defined in §701.5 of this chapter. 

(3)  Minimize erosion and water pollution both on and off the site. 

(f)  All disturbed areas, including diversion channels that are not riprapped or otherwise 
protected, must be revegetated upon completion of construction. 

(g)  You may not construct permanent impoundments on preexisting benches on which 
excess spoil is placed under this section.  
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(h)  The final configuration of the fill on the preexisting bench must— 

(1)  Be compatible with natural drainage patterns and the surrounding area. 

(2)  Support the approved postmining land use. 

(i)  The regulatory authority may approve the disposal of excess spoil from an upper 
actively mined bench to a lower preexisting bench by means of gravity transport, provided that— 

(1)  The gravity-transport courses are designated on a site-specific basis as part of the 
permit application. 

(2)  You demonstrate, and the regulatory authority finds in writing, that the gravity-
transport courses have been designed to ensure a minimum long-term static safety factor of 1.3, 
to prevent hazards to health and safety, and to ensure that damage will be minimized between the 
benches, outside the transport courses, and downslope of the lower bench should excess spoil 
accidentally move. 

(3)(i)  All gravity-transported excess spoil, including that excess spoil immediately 
below the gravity-transport courses and any preexisting spoil that is disturbed, is rehandled and 
placed in horizontal lifts in a controlled manner, concurrently compacted as necessary to ensure 
mass stability and to prevent mass movement, and graded so that surface and subsurface 
drainage is compatible with the natural surroundings. 

(ii)  Undisturbed preexisting spoil on the bench prior to the current mining 
operation need not be rehandled except where necessary to ensure stability of the fill. 

(4)(i)  You construct a safety berm constructed on the solid portion of the lower 
bench prior to gravity transport of the excess spoil. 

(ii)  The safety berm must be designed and constructed to prevent gravity-
transported excess spoil from leaving the bench. 

(iii)  Where there is insufficient material on the lower bench to construct a safety 
berm, only that amount of excess spoil necessary for the construction of the berm may be 
gravity-transported to the lower bench prior to construction of the berm. 

(5)  Excess spoil is not allowed on the downslope below the upper bench except on 
designated gravity-transport courses properly prepared in accordance with paragraph (b) of this 
section.  Upon completion of the fill, no excess spoil may remain on the designated gravity-
transport course between the two benches.  Each transport course must be reclaimed in 
accordance with the requirements of this part. 
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§ 817.81  Coal mine waste:  General requirements.  
 
(a)  If you, the permittee, intend to dispose of coal mine waste in an area other than the 

mine workings or excavations, you must place the waste in new or existing disposal areas within 
a permit area.   

 
(b)  You must haul or convey and place the coal mine waste in a controlled manner to— 
 

(1)  Minimize the adverse effects of leachate and surface-water runoff on the quality 
and quantity of surface water and groundwater within the permit area. 

 
(2)  Ensure mass stability and prevent mass movement during and after construction. 
 
(3)  Ensure that the final disposal facility is suitable for reclamation and revegetation 

compatible with the natural surroundings and the approved postmining land use. 
 
(4)  Not create a public hazard. 
 
(5)  Prevent combustion.  
 
(6)  Ensure that there is no increase in peak flows from precipitation events or thaws. 
 
(7)  Ensure that the coal mine waste will not preclude any existing or approved use of 

surface water or groundwater or, for surface waters downstream of the coal mine waste disposal 
facility, any designated use under section 101(a) or 303(c) of the Clean Water Act.  

 
(c)  Coal mine waste material from activities located outside a permit area may be 

disposed of within the permit area only if approved by the regulatory authority.  Approval must 
be based upon a showing that disposal will be in accordance with the standards of this section.   

 
(d)  Design and construction requirements.  (1)(i)  You must design and construct the coal 

mine waste disposal facilities using current, prudent engineering practices and any design and 
construction criteria established by the regulatory authority. 

 
(ii)  A qualified registered professional engineer, experienced in the design and 

construction of similar earth and waste structures, must certify the design of the disposal facility.  
The engineer must specifically certify that any existing and planned underground mine workings 
in the vicinity of the disposal facility will not adversely impact the stability of the structure. 
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(iii)  You must construct the disposal facility in accordance with the design and 
plans submitted under §784.25 of this chapter and approved in the permit, as certified by a 
qualified registered professional engineer experienced in the design and construction of similar 
earth and waste structures. 

 
(2)  You must design and construct the disposal facility to attain a minimum long-

term static safety factor of 1.5.  The foundation and abutments must be stable under all 
conditions of construction.   

 
(e)  Foundation and site preparation.  (1) You must perform sufficient foundation 

investigations, as well as any necessary laboratory testing of foundation material, to determine 
the design requirements for foundation stability.  The analyses of the foundation conditions must 
take into consideration the effect of underground mine workings, if any, upon the stability of the 
disposal facility.   

 
(2)  You must remove all topsoil, organic matter, and vegetation from the disposal 

area prior to placement of the excess spoil and store, redistribute, or otherwise use those 
materials in accordance with §817.22 of this part.  

 
(f)  Emergency procedures.  (1)  If any examination or inspection discloses that a 

potential hazard exists, you must inform the regulatory authority promptly of the finding and of 
the emergency procedures formulated for public protection and remedial action. 

 
(2)  If adequate procedures cannot be formulated or implemented, you must notify the 

regulatory authority immediately.  The regulatory authority then must notify the appropriate 
agencies that other emergency procedures are required to protect the public.   

 
(g)  Underground disposal.  You may dispose of coal mine waste in underground mine 

workings only in accordance with a plan approved by the regulatory authority and the Mine 
Safety and Health Administration under § 784.26 of this chapter. 
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§ 817.83  Coal mine waste:  Refuse piles. 

(a)  General.  Refuse piles must meet the requirements of §817.81, the additional 
requirements of this section, and the requirements of §§77.214 and 77.215 of this title. 

(b)  Drainage control.  (1)  If the disposal area contains springs, natural or manmade 
water courses, or wet weather seeps, the design must include diversions and underdrains as 
necessary to control erosion, prevent water infiltration into the disposal facility, and ensure 
stability. 

(2)  You may not divert uncontrolled surface drainage over the outslope of the refuse 
pile.  You must divert runoff from the areas above the refuse pile and runoff from the surface of 
the refuse pile into stabilized diversion channels designed to meet the requirements of §817.43 of 
this part to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in 
accordance with the appropriate regional Natural Resources Conservation Service storm 
distribution.  Runoff diverted from undisturbed areas need not be commingled with runoff from 
the surface of the refuse pile. 

(3)  Underdrains must comply with the requirements of §817.71(f). 

(c)  Surface area stabilization.  You must provide slope protection to minimize surface 
erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are 
not riprapped or otherwise protected, upon completion of construction. 

(d)  Final configuration.  (1)  The final configuration of the refuse pile must be 
suitable for the approved postmining land use.  Terraces may be constructed on the outslope of 
the refuse pile if required for stability, erosion control, conservation of soil moisture, or 
facilitation of the approved postmining land use.  The grade of the outslope between terrace 
benches may not be steeper than 2h:1v (50 percent). 

(2)  No permanent impoundments or depressions are allowed on the completed refuse 
pile.   

(3)  Following final grading of the refuse pile, you must cover the coal mine waste 
with a minimum of 4 feet of the best available, nontoxic and noncombustible material in a 
manner that does not impede drainage from the underdrains.  The regulatory authority may allow 
less than 4 feet of cover material based on physical and chemical analyses showing that the 
requirements of §§817.111 through 817.116 of this part will be met. 

(e)  Inspections.  You must comply with the inspection and examination requirements of 
§817.71(l) of this part.   
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§ 817.84  Coal mine waste:  Impounding structures. 

(a)  New and existing impounding structures constructed of coal mine waste or intended 
to impound coal mine waste must meet the requirements of §817.81 of this chapter. 

(b)  You may not use coal mine waste for construction of impounding structures unless 
you demonstrate to the satisfaction of the regulatory authority that the stability of such a 
structure conforms to the requirements of this part and that the use of coal mine waste will not 
have a detrimental effect on downstream water quality or the environment due to acid seepage 
through the impounding structure.  The stability of the structure and the potential impact of acid 
mine seepage through the impounding structure must be discussed in detail in the design plan 
submitted to the regulatory authority in accordance with §784.25 of this chapter. 

(c)(1)  You must design, construct, and maintain each impounding structure constructed 
of coal mine waste or intended to impound coal mine waste in accordance with paragraphs (a) 
and (c) of §817.49 of this part. 

(2)  You may not retain these structures permanently as part of the approved 
postmining land use. 

(3)  Each impounding structure constructed of coal mine waste or intended to 
impound coal mine waste that meets the criteria of §77.216(a) of this title must have sufficient 
spillway capacity to safely pass, adequate storage capacity to safely contain, or a combination of 
storage capacity and spillway capacity to safely control, the probable maximum precipitation of a 
6-hour precipitation event or greater event as specified by the regulatory authority. 

(d)  You must design spillways and outlet works to provide adequate protection against 
erosion and corrosion.  Inlets must be protected against blockage. 

(e)  Drainage control.  You must divert runoff from areas above the disposal facility or 
runoff from surface of the facility that may cause instability or erosion of the impounding 
structure into stabilized diversion channels designed to meet the requirements of §817.43 of this 
part and designed to safely pass the runoff from a 100-year, 6-hour precipitation event, as 
determined in accordance with the appropriate regional Natural Resources Conservation Service 
storm distribution. 

(f)  For an impounding structure constructed of or impounding coal mine waste, at least 
90 percent of the water stored during the design precipitation event must be removed within the 
10-day period following the design precipitation event.  
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§ 817.97  Protection of fish, wildlife, and related environmental values. 
 
(a)  You, the permittee, must, to the extent possible using the best technology currently 

available, minimize disturbances and adverse impacts on fish, wildlife, and related 
environmental values and achieve enhancement of those resources where practicable, as 
described in detail in the fish and wildlife protection and enhancement plan approved in the 
permit under §784.16 of this chapter. 

 
(b)  Endangered and threatened species.  (1)  You may not conduct any underground 

mining activity that is likely to jeopardize the continued existence of endangered or threatened 
species listed by the Secretary or that is likely to result in the destruction or adverse modification 
of designated critical habitats of such species in violation of the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531 et seq.). 

 
(2)  You must promptly report to the regulatory authority any state-listed or federally-

listed endangered or threatened species within the permit area of which you become aware. 
 
(3)  Upon notification, the regulatory authority will consult with the appropriate state 

and federal fish and wildlife agencies and, after consultation, identify whether, and under what 
conditions, you may proceed. 

 
(4)  You must comply with any species-specific protective measures required by the 

regulatory authority after consultation with the U.S. Fish and Wildlife Service in accordance 
with the biological opinion implementing section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et seq.), with respect to the continuation and approval of surface coal 
mining and reclamation operations under a regulatory program. 

 
(c)  Bald and golden eagles.  (1)  You may not conduct any underground mining activity 

in a manner that would result in the unlawful taking of a bald or golden eagle, its nest, or any of 
its eggs. 

 
(2)  You must promptly report to the regulatory authority any golden or bald eagle 

nest within the permit area of which you become aware. 
 
(3)  Upon notification, the regulatory authority will consult with the U.S. Fish and 

Wildlife Service and, when appropriate, the state fish and wildlife agency and, after consultation, 
identify whether, and under what conditions, you may proceed. 

 
(d)  Nothing in this chapter authorizes the taking of an endangered or threatened species 

or a bald or golden eagle, its nest, or any of its eggs in violation of the Endangered Species Act 



106 
 

of 1973, 16 U.S.C. 1531 et seq., or the Bald and Golden Eagle Protection Act, 16 U.S.C. 668-
668d. 

 
(e)  You must, to the extent possible, using the best technology currently available— 
 

(1)  Ensure that electric power lines and other transmission facilities used for, or 
incidental to, underground mining activities on the permit area are designed and constructed to 
minimize electrocution hazards to raptors, except where the regulatory authority determines that 
such requirements are unnecessary. 

 
(2)  Locate, construct, operate, and maintain haul and access roads and sedimentation 

control structures in a manner that avoids or minimizes impacts on important fish and wildlife 
species or other species protected by state or federal law. 

 
(3)  Design fences, overland conveyors, and other potential barriers to permit passage 

for large mammals, except where the regulatory authority determines that such requirements are 
unnecessary. 

 
(4)  Fence, cover, or use other appropriate methods to exclude wildlife from ponds 

that contain hazardous concentrations of toxic-forming materials. 
 
(5)  Reclaim and reforest lands that were forested at the time of application and other 

lands that would revert to forest under conditions of natural succession in a manner that enhances 
recovery of the native forest ecosystem as expeditiously as possible.  

 
(f)  Wetlands and habitats of unusually high value for fish and wildlife.  To the extent 

possible, you must avoid disturbances to, restore or replace, and, where practicable, enhance 
wetlands, riparian vegetation along rivers and streams and bordering ponds and lakes, and 
habitats of unusually high value for fish and wildlife. 

 
(g)  Where fish and wildlife habitat is the postmining land use, you must select and 

arrange the plant species to be used for revegetation to maximize the benefits to fish and wildlife. 
Plant species should be native to the area and must be selected on the basis of the following 
criteria: 

 
(1)  Their proven nutritional value for fish or wildlife. 
 
(2)  Their value as cover for fish or wildlife. 
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(3)  Their ability to support and enhance fish and wildlife habitat after the release of 
performance bonds.   

 
(4)  Their ability to sustain natural succession by allowing the establishment and 

spread of plant species across ecological gradients.  You may not use invasive plant species that 
are known to inhibit natural succession. 

 
(h)  Where cropland is the postmining land use, and where appropriate for wildlife-

management and crop-management practices, you must intersperse crop fields with trees, 
hedges, or fence rows to break up large blocks of monoculture and to diversify habitat types for 
birds and other animals. 

 
(i)  Where residential, public service, commercial, industrial, or intensive recreational 

uses are the postmining land use, you must, to the extent consistent with that use, establish— 
 

(1)  Greenbelts utilizing non-invasive, preferably native plants that provide food or 
cover for wildlife. 

 
(2)  A 300-foot buffer comprised of native species, including species with riparian 

characteristics, along each bank of all perennial and intermittent streams within the permit area.  
If the land was forested at the time of application or if it would revert to forest under conditions 
of natural succession, the species planted must consist of native tree and understory species. 

 
(j)  Where forestry, whether managed or unmanaged, is the postmining land use, you 

must plant native tree and understory species to the extent that doing so is not inconsistent with 
the type of forestry in the postmining land use.  In all cases, you must intersperse forest plantings 
with native trees and shrubs of high value to wildlife. 

 
(k)  You must design and arrange plantings in a manner that optimizes benefits to wildlife 

to the extent practicable and consistent with the postmining land use. 
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§ 817.102  Backfilling and grading:  General requirements. 
 
(a)  You, the permittee or operator, must backfill all mined areas and grade all disturbed 

areas in accordance with landforming principles and the plan approved in the permit under 
§784.12(d) of this chapter to— 

 
(1)(i)  Restore the approximate original contour, including restoration of the 

approximate original drainage basin area, basin relief, drainage pattern, drainage density, 
hillslope configuration, and drainage channel forms. 

 
(ii)  The elevation of the backfilled and graded area may not deviate from the 

premining elevation by more than ±20% of the difference between the premining surface 
elevation and the bottom elevation of the lowest coal seam mined, with allowances for minor 
shifts in the location of premining features and landforms, as provided in §780.12(d)(3) of this 
chapter. 

(iii)  You must demonstrate restoration of the approximate original contour by 
cross-section analysis using the digital terrain models required under paragraph (h) of this 
section. 

 
(iv)  The requirement to restore the approximate original contour does not apply 

to— 
 

(A) [Formerly paragraph (k)(1)] Sites for which the regulatory authority has 
approved a variance under § 785.16 of this chapter. 

 
(B) [Formerly paragraph (k)(2)] Incomplete elimination of highwalls as part 

of remining operations that meet the criteria in § 817.106(b) of this part. 
 
(C)  Excess spoil fills and refuse piles, as provided in the definition of 

approximate original contour in § 701.5 of this chapter. 
 

(D) [Formerly paragraph (l)] Regrading of settled and revegetated fills at the 
conclusion of underground mining activities, provided the following conditions are met: 

 
(1)  The settled and revegetated fills are composed of spoil or non-acid-

forming or non-toxic-forming underground development waste. 
 
(2)  The spoil or underground development waste is not located so as to be 

detrimental to the environment, to the health and safety of the public, or to the approved 
postmining land use. 
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(3)  You demonstrate, through standard geotechnical analysis, that the 

spoil or underground development waste has a 1.3 static safety factor for material placed on a 
solid bench and a 1.5 static safety factor for material not placed on a solid bench. 

 
(4)  The surface of the spoil or underground development waste is 

revegetated in accordance with §§817.111 and 817.116 of this part. 
 
(5)  Surface runoff is controlled in accordance with §817.43 of this part. 
 
(6)  The regulatory authority determines that disturbance of the existing 

spoil or underground development waste would increase environmental harm or adversely affect 
the health or safety of the public. 

 
(2) [Includes former paragraph (g)] Minimize the creation of uniform slopes and 

terraces.  The regulatory authority may approve cut-and-fill terraces only if— 
 

(i)  They are compatible with the approved postmining land use and are needed to 
conserve soil moisture, ensure stability, or control erosion on final graded slopes; or 

 
(ii)  Specialized grading, foundation conditions, or roads are required for the 

approved postmining land use, in which case the final grading may include a terrace of adequate 
width to ensure the safety, stability, and erosion control necessary to implement the postmining 
land use. 

(3)  When consistent with the premining topography, the approved postmining land 
use, and safety and stability requirements, use landforming techniques to— 

 
(i)  Create topographic diversity by including elements such as swales, ridgelines, 

and valleys with varied hillslope configurations, even on sites to which the approximate original 
contour restoration requirements do not apply. 

 
(ii)  Reestablish a ridge-and-valley topography with curvilinear slopes in which 

slopes at the head of the valley and side slopes have a convex profile at the top transitioning to a 
concave profile at the bottom, with ridgelines that are generally convex in profile. 

 
(4)  Eliminate all highwalls, spoil piles, and depressions, except that— 

 
(i) [Formerly paragraph (h)] Small depressions may be constructed if they are 

needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist 
revegetation, provided that these depressions are consistent with the hydrologic reclamation plan 
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approved under §784.22 of this chapter and do not result in elevated levels of parameters of 
concern in discharges from the backfilled and graded area. 

 
(ii) [Formerly paragraph (i)] The regulatory authority may approve the retention 

of permanent impoundments if they meet the requirements of §§ 817.49 and 817.56 of this part 
and if they are suitable for the approved postmining land use. 

 
(iii)  Highwalls may be retained on previously mined areas to the extent provided 

in § 817.106(b) of this part. 
 
(iv)  Modified highwall remnants may be retained to the extent necessary to 

replace similar natural landforms removed by the mining operation.  The regulatory program 
must establish the conditions under which these highwall remnants may be retained and the 
modifications that must be made to restore the form and function of similar premining 
landforms. 

 
(5)  Achieve a postmining slope that does not exceed either the angle of repose or 

such lesser slope as is necessary to achieve a minimum long-term static safety factor of 1.3 and 
to prevent slides. 

 
(6)  Minimize erosion and water pollution, including discharges of pollutants for 

which no numerical effluent limitations guidelines or standards have been established, both on 
and off the site. 

 
(7)  Support the approved postmining land use. 

 
(b)  You must return all spoil to the mined-out area.  This requirement does not apply 

to— 
 

(1)  Excess spoil disposed of in accordance with §§ 817.71 through 817.74 of this 
part. 

 
(2) [Formerly paragraph (d)] Spoil placed outside the mined-out area in non-steep 

slope areas to restore the approximate original contour by blending the spoil into the surrounding 
terrain if the following requirements are met: 

 
(i)  All vegetation and other organic materials are removed from the area outside 

the mined-out area before placement of the spoil.  These materials may not be burned or buried; 
they must be stored, redistributed, or used in the manner specified in § 817.22 of this part. 
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(ii)  Topsoil on the area outside the mined-out area is removed, segregated, stored, 
and redistributed in accordance with § 817.22 of this part. 

 
(c)  You must compact spoil and waste materials when necessary to ensure stability or to 

prevent leaching of toxic materials, but, to the extent possible, avoid compacting materials 
placed in what will be the root zone of the species planted in accordance with the revegetation 
plan approved under §784.12(g) of this chapter. 

 
(d) [Existing paragraph (d) moved to paragraph (a)(3)] (1)  You must cover all exposed 

coal seams and encapsulate all acid-forming materials, toxic-forming materials, and combustible 
materials exposed, used, or produced during mining with nontoxic and noncombustible material.  
If covering or encapsulation is not feasible, you must treat or otherwise neutralize those 
materials. 

 
(2)  You must demonstrate that the method selected under paragraph (d)(1) will be 

adequate to— 
 

(i)  Control impacts on surface water, groundwater, and the biological condition 
of perennial and intermittent streams in accordance with § 817.38 of this part. 

 
(ii)  Prevent sustained combustion. 
 
(iii)  Minimize adverse effects on plant growth and the approved postmining land 

use. 
 
(f)  You must dispose of any coal mine waste placed in the mined-out area in accordance 

with §§ 817.81 and 817.83 of this part, except that a long-term static safety factor of 1.3 will 
apply instead of the 1.5 factor specified in § 817.81(d)(2) of this part. 

 
(g)  You must prepare final-graded surfaces in a manner that minimizes erosion and 

provides a surface for replacement of soil materials that will minimize slippage. 
 
(h)(1)(i)  You must submit a terrain analysis of the permit and adjacent areas to the 

regulatory authority at the following times: 
 

(A)  Within 30 days of completing final grading of each 25% increment of the 
total area to be disturbed under the approved reclamation plan. 

 
(B)  Annually on a schedule specified by the regulatory authority. 
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(C)  As part of any application for Phase 1 bond release under §800.42(b) of 
this chapter. 

 
(ii)  The analysis must document that the configuration of backfilled and graded 

areas, excess spoil fills, and refuse piles is in compliance with the configuration approved in the 
permit under §784.12(d) of this chapter, subject to the tolerances specified in paragraph (a)(1)(ii) 
of this section. 

 
(iii)  The analysis must be accompanied by— 
 

(A)  Supporting geo-referenced digital terrain models of sufficient resolution 
to adequately represent terrain features. 

 
(B)  An affidavit attesting to the accuracy of both the analysis and the models.  

Both your agent and a licensed professional engineer must sign the affidavit. 
 
(2)  The regulatory authority may waive or modify the terrain analysis requirements 

of paragraph (h)(1) of this section if the total cumulative area of all contiguous permits and 
permit revisions issued to a single permittee is smaller than 40 acres or if the area from which 
coal has been removed includes only lands eligible for remining. 

 
(3) The requirements of paragraph (h)(1) and (h)(2) apply only to areas where surface 

configuration changes have occurred within the previous 12 months. 
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§817.111  Revegetation: General requirements. 

(a)  You, the permittee, must establish a diverse, effective, permanent vegetative cover on 
regraded areas and on all other disturbed areas except— 

(1)  Water areas approved as part of or in support of the postmining land use. 

(2)  The surfaces of roads approved as part of or in support of the postmining land 
use. 

(3)  Rock piles and other rock or non-vegetative features created to restore or enhance 
wildlife habitat in accordance with the fish and wildlife protection and enhancement plan 
approved under §784.16 of this chapter. 

(4)  Any other area that contains an impervious surface, such as a building or a 
parking lot, approved as part of or in support of the postmining land use.  This provision applies 
only to structures and facilities constructed before expiration of the revegetation responsibility 
period. 

(b)  The vegetative cover must— 

(1)  Comply with the revegetation plan approved in the permit under §784.12(g) of 
this chapter.  

(2)  Be consistent with the postmining land use and the plant communities described 
in §783.19 of this chapter. 

(3)  Be at least equal in extent of cover to the natural vegetation of the area. 

(c)  Volunteer species that are desirable components of the plant communities described 
in the permit application under §783.19 of this chapter and that are not inconsistent with the 
postmining land use may be considered in determining whether the requirements of §§ 817.111 
and 817.116 have been met. 

[Remainder of §817.111 moved to §784.12(g); paragraphs (d) and (e) below are drawn from 
existing 817.113 and 817.114.] 

(d)  You must stabilize all areas upon which you have distributed topsoil, topsoil 
supplements, or topsoil substitutes.  You may use one or a combination of the following 
methods, unless the regulatory authority determines that neither method is necessary to stabilize 
the surface and control erosion— 

(1)  Establishing a temporary vegetative cover consisting of noncompetitive and non-
invasive species, either native or domesticated or a combination thereof. 
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(2)  Applying a suitable mulch free of weed and noxious plant seeds..  Native hay 
mulch must be used to the extent that it is available. 

(e)  You must plant all disturbed areas with the species needed to establish a permanent 
vegetative cover during the first normal period for favorable planting conditions after distribution 
of the topsoil or other plant-growth medium.  The normal period for favorable planting 
conditions is the generally accepted local planting time for the type of plant materials approved 
in the revegetation plan.
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§ 817.115  Revegetation responsibility period.  [Formerly §817.116(c)] 

(a)(1)  The period of extended responsibility for successful revegetation will begin after 
the last year of augmented seeding, fertilizing, irrigation, or other work, excluding husbandry 
practices that are approved by the regulatory authority in accordance with paragraph (b) of this 
section. 

(2)  In areas of more than 26.0 inches of annual average precipitation, the period of 
responsibility will continue for a period of not less than— 

(i)  Five full years, except as provided in paragraph (a)(2)(ii) of this section. 

(A)  The vegetation parameters for grazing land, pasture land, or cropland 
must equal or exceed the approved success standard during the growing season of any 2 years of 
the responsibility period, except the first year. 

(B)  On all other areas, the parameters must equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 

(ii)  Two full years for lands eligible for remining included in a permit approved 
under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover 
standard during the growing season of the last year of the responsibility period. 

(3)  In areas of 26.0 inches or less average annual precipitation, the period of 
responsibility will continue for a period of not less than: 

(i)  Ten full years, except as provided in paragraph (a)(3)(ii) of this section. 

(A)  The vegetation parameters for grazing land, pasture land, or cropland 
must equal or exceed the approved success standard during the growing season of any two years 
after year six of the responsibility period. 

(B)  On all other areas, the parameters must equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 

(ii)  Five full years for lands eligible for remining included in a permit approved 
under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover 
standard during the growing seasons of the last two consecutive years of the responsibility 
period. 

(b)  The regulatory authority may approve selective husbandry practices, excluding 
augmented seeding, fertilization, or irrigation, provided it obtains prior approval from OSM in 
accordance with § 732.17 of this chapter that the practices are normal husbandry practices, 
without extending the period of responsibility for revegetation success and bond liability, if those 
practices can be expected to continue as part of the postmining land use or if discontinuance of 



116 
 

the practices after the liability period expires will not reduce the probability of permanent 
revegetation success.  Approved practices must be normal husbandry practices within the region 
for unmined lands having land uses similar to the approved postmining land use of the disturbed 
area, including such practices as disease, pest, and vermin control; and any pruning, reseeding, 
and transplanting specifically necessitated by such actions. 
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§ 817.116  Revegetation: Standards for success. 

(a)  The regulatory authority must select standards for revegetation success and 
statistically valid sampling techniques for measuring revegetation success.  The standards and 
techniques must be made available to the public in written form. 

(b)  The standards for success applied to a specific permit must reflect the revegetation 
plan requirements of §784.12(g) of this chapter and must be based upon the following data— 

(1)  The plant community and vegetation information required under §783.19 of this 
chapter. 

(2)  The soil type and productivity information required under §783.21 of this 
chapter. 

(3)  The land use information and productivity data required under §783.22 of this 
chapter. 

(4)  The postmining land use approved under §784.24 of this chapter, but only to the 
extent that the approved postmining land use is actually implemented before expiration of the 
revegetation responsibility period.  Otherwise, the site must be revegetated in a manner that will 
restore the plant community native to the area and the revegetation success standards must reflect 
this requirement. 

(c)  Except for the areas identified in §817.111(a) of this part, standards for success must 
include— 

(1)  Species diversity. 

(2)  Areal distribution. 

(3)  Ground cover, except for land used for cropland. 

(4)  Production, for land used for cropland, pasture, or grazing land. 

(5)  Stocking, for areas revegetated with woody plants. 

(d)  The ground cover, production, or stocking of the revegetated area will be considered 
equal to the approved success standard for those parameters when the measured values are not 
less than 90 percent of the success standard, using a 90-percent statistical confidence interval 
(i.e., a one-sided test with a 0.10 alpha error). 

(e)(1)  For all areas to be revegetated with woody plants, the regulatory authority must 
specify minimum stocking and planting arrangements on the basis of local and regional 
conditions and after consultation with and approval by the state agencies responsible for the 
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administration of forestry and wildlife programs.  Consultation and approval may occur on either 
a program-wide basis or a permit-specific basis. 

(2)  At a minimum, the areas that must be revegetated with woody plants include 
those portions of the permit area with forest cover during part or all of the 5 years preceding the 
date of application, except for the areas identified in §817.111(a) of this part. 

(f)(1)  Only those species of trees and shrubs approved in the revegetation plan under 
§784.12(g) of this chapter or volunteer trees and shrubs of species that meet the requirements of 
§817.111(c) of this part may be counted in determining whether stocking standards have been 
met.   

(2)(i)  At the time of final bond release under §800.42(d) of this chapter, at least 80 
percent of the trees and shrubs used to determine success must have been in place for 60 percent 
of the applicable minimum period of responsibility under §817.115 of this part. 

(ii)  Trees and shrubs counted in determining revegetation success must be 
healthy and have been in place for not less than two growing seasons.  Any replanting must be 
done by means of transplants to allow for proper accounting of stocking. 

(iii)(A)  For purposes of paragraph (f)(2)(ii) of this section, volunteer trees and 
shrubs of species that meet the requirements of §817.111(c) of this part may be deemed 
equivalent to planted specimens two years of age or older. 

(B)  Suckers on shrubby vegetation can be counted as volunteer plants when it 
is evident that the shrub community is vigorous and expanding. 

(iv)  The requirements of paragraph (f)(2)(i) of this section will be deemed met 
when records of woody vegetation planted show that— 

(A)  No woody plants were planted during the last two growing seasons of the 
responsibility period; and 

(B)  If any replanting of woody plants took place earlier during the 
responsibility period, the total number planted during the last 60 percent of that period is less 
than 20 percent of the total number of woody plants required to meet the stocking standard. 

(3)  Vegetative ground cover on areas planted with trees or shrubs must be of a nature 
that allows for natural invasion and succession of native plants.  

(g)  Special provision for areas to be developed within 2 years.  Portions of the permit 
area to be developed for industrial, commercial, or residential use less than 2 years after 
regrading is completed need not meet production or stocking standards.  For those areas, the 
vegetative ground cover must not be less than that required to control erosion. 
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(h)  Special provision for previously mined areas.  Previously mined areas need only 
meet a vegetative ground cover standard.  At a minimum, the cover on the revegetated 
previously mined area must not be less than the ground cover existing before redisturbance and 
must be adequate to control erosion. 

(i)  Special provision for prime farmland.  For prime farmland, the revegetation success 
standard provisions of §823.15 of this chapter apply in lieu of the requirements of paragraphs (b) 
through (h) of this section. 
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§ 817.133  Postmining land use. 
 
Except as provided in §784.24(c) of this chapter, you, the permittee, must restore all 

disturbed areas in a timely manner to conditions that are capable of supporting— 
 
(a)  The uses they were capable of supporting before any mining, as described under 

§783.22 of this chapter; or 
 
(b)  Higher or better uses, as approved under 783.24(b) of this chapter. 
 

[Existing paragraph (b) moved to §§783.22 and 784.24]  
 

[Existing paragraph (c) moved to §784.24(b)] 

[Existing paragraph (d) moved to §785.16] 
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§ 817.180  Utility installations. 

All underground mining activities shall be conducted in a manner which minimizes damage, 
destruction, or disruption of services provided by oil, gas, and water wells; oil, gas, and coal-
slurry pipelines, railroads; electric and telephone lines; and water and sewage lines which pass 
over, under, or through the permit area, unless otherwise approved by the owner of those 
facilities and the regulatory authority. 

  

Comment [dgr6]: Should this be 
revised to include the shadow area, as it 
did when it was originally adopted.  (At 
that time the permit area included the 
shadow area.)  Or should it just be left to 
be determined in accordance with state 
law? 
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§ 817.200  Interpretative rules related to general performance standards. 

The following interpretations of rules promulgated in part 817 of this chapter have been adopted 
by the Office of Surface Mining Reclamation and Enforcement. 

(a)-(b)  [Reserved] 

(c)  Interpretation of § 816.22(e)—Topsoil Removal.  (1)  Results of physical and 
chemical analyses of overburden and topsoil to demonstrate that the resulting soil medium is 
equal to or more suitable for sustaining revegetation than the available topsoil, provided that 
trials, and tests are certified by an approved laboratory in accordance with 30 CFR 
816.22(e)(1)(ii), may be obtained from any one or a combination of the following sources: 

(i)  U.S. Department of Agriculture Soil Conservation Service published data 
based on established soil series; 

(ii)  U.S. Department of Agriculture Soil Conservation Service Technical Guides; 

(iii)  State agricultural agency, university, Tennessee Valley Authority, Bureau of 
Land Management or U.S. Department of Agriculture Forest Service published data based on 
soil series properties and behavior, or 

(iv)  Results of physical and chemical analyses, field site trials, or greenhouse 
tests of the topsoil and overburden materials (soil series) from the permit area. 

(2)  If the operator demonstrates through soil survey or other data that the topsoil and 
unconsolidated material are insufficient and substitute materials will be used, only the substitute 
materials must be analyzed in accordance with 30 CFR 816.22(e)(1)(i). 

(d)  Interpretation of §817.133: Postmining land use.  (1)  The requirements of 30 CFR 
784.15(a)(2), for approval of an alternative postmining land use, may be met by requesting 
approval through the permit revision procedures of 30 CFR 774.13 rather than requesting such 
approval through the permit application. The original permit application, however, must 
demonstrate that the land will be returned to its premining land use capability as required by 30 
CFR 817.133(a). 

An application for a permit revision of this type, (i) must be submitted in accordance with the 
filing deadlines of 30 CFR 774.13, (ii) shall constitute a significant alteration from the mining 
operations contemplated by the original permit, and (iii) shall be subject to the requirements of 
30 CFR part 773 and 775. 

(2)  [Reserved] 

Comment [dgr7]: Will be deleted as 
obsolete. 

Comment [dgr8]: Will be incorporated 
into 780.24 or 817.133. 
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Stream Protection Rule 
Proposed Rule Text 

 
§ 700.11  Applicability. 

 
(a)  *** 
 
(b)  *** 
 
(c)  *** 
 
(d)  Termination of jurisdiction.  (1)  A regulatory authority may terminate its jurisdiction 

under the regulatory program over the site of a completed surface coal mining and reclamation 
operation, or portion thereof, when— 

 
(i)  Initial regulatory program sites.  The regulatory authority determines in 

writing that under the initial program, all requirements imposed under subchapter B of this 
chapter have been successfully completed. 

 
(ii)  Permanent regulatory program sites.  The regulatory authority determines in 

writing that under the permanent program, all requirements imposed under the applicable 
regulatory program have been successfully completed or, where a performance bond or financial 
assurance was required, the regulatory authority has made a final decision in accordance with the 
regulatory program counterpart to part 800 of this chapter to release the performance bond or 
financial assurance fully.  When a financial assurance has been posted under § 800.18 of this 
chapter and that assurance remains in effect after release of all other bonds, the regulatory 
authority may terminate jurisdiction over all aspects of the site except for those covered by the 
financial assurance. 

 
(2)  Following a termination under paragraph (d)(1) of this section, the regulatory 

authority must reassert jurisdiction under the regulatory program over a site if it is demonstrated 
that the bond release or written determination referred to in paragraph (d)(1) of this section was 
based upon fraud, collusion, or the intentional or unintentional misrepresentation of a material 
fact, which includes the discovery of a discharge of mining-related parameters of concern, as that 
term is defined in § 701.5 of this chapter, from the site after termination of jurisdiction.  

 
(3)  The provisions of paragraph (d)(1) of this section do not apply to the domestic water 

supply replacement requirements of § 817.40 of this chapter or the structural damage repair or 
compensation requirements of § 817.121(c)(2) of this chapter.  
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§ 701.5  Definitions.   
 
Adjacent area means the area outside the permit area that could experience adverse 

impacts from the proposed operation, including potential impacts from underground workings.  
The scope of the area covered by this term will vary with the context in which it appears in this 
chapter; i.e., the scope will be determined by the nature of the resource or resources to which 
each rule refers.  

 
Approximate original contour means that surface configuration achieved by backfilling 

and grading of the mined area so that the reclaimed area closely resembles the general surface 
configuration of the land prior to any mining activities and blends into and complements the 
drainage pattern of the surrounding terrain, as documented by landform measurements and 
analyses conducted before, during, and after mining and reclamation.  All highwalls and spoil 
piles must be eliminated.  This definition does not prohibit the approval of terracing under 
§ 816.102 or §817.102 of this chapter, retention of access roads in accordance with § 816.150 or 
§817.150 of this chapter, or permanent water impoundments that comply with §§ 816.49, 816.56, 
and 780.24(b) or §§ 817.49, 817.56, and 817.133 of this chapter.  For purposes of this definition, 
the term “mined area” does not include excess spoil fills and coal refuse piles. 

 
Backfill means both the earthen materials placed in the void resulting from a surface 

excavation to extract coal and the process of placing those materials in the void. 
 
Biological condition means the status of aquatic biological resources within a stream or 

segment of a stream, identified through the application of a multimetric biological assessment 
protocol in accordance with § 780.19(e) of this chapter. 

 
Cumulative impact area means the area, including the permit area, within which impacts 

resulting from the proposed operation may interact with the impacts of all previous and 
anticipated surface and underground mining on surface-water and groundwater systems, 
including the impacts that existing and anticipated mining will have during mining and 
reclamation and after final bond release.  At a minimum, anticipated mining must include— 

 
(a)  The proposed operation;  
 
(b)  All existing surface and underground coal mining operations;  
 
(c)  Any surface or underground coal mining operation for which a permit application has 

been submitted to the regulatory authority;  
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(d)  Any surface or underground coal mining operation for which a request for an 
authorization, certification, or permit has been submitted under the Clean Water Act; and  

 
(e)  All existing and proposed coal mining operations that are required to meet diligent 

development requirements for leased Federal coal and for which  a resource recovery and 
protection plan has been either approved or submitted to and reviewed by the authorized officer 
of the Bureau of Land Management under 43 CFR 3482.1(b).  

 
Digital terrain model means [To be completed by AOC team]. 
 
Durable rock means [To be completed by AOC team]. 
 
Ecological function, with respect to streams and wetlands, means the— 
 
(a)  Role that the stream or wetland plays in the hydrologic regime; 
 
(b)  Role that the stream or wetland plays in the transformation and movement of 

nutrients, sediments, and parameters of concern; 
 
(c)  Contribution of the stream or wetland to food webs, including macroinvertebrates; 

and 
 
(d)  The habitat that the stream or wetland provides for fish and wildlife. 
 
Ephemeral stream means a stream or segment of a stream with the following 

characteristics: 
 
(a)  A defined channel and an identifiable streambed are present.  The channel contains 

an ordinary high-water mark and the channel bottom is always above the local water table. 
 
(b)  Water flows in the channel only in direct response to discrete precipitation events or 

in response to the melting of snow and ice.  Groundwater is not a source of streamflow.   
 
Fill means a permanent, non-impounding structure constructed under §§ 816.71 through 

816.83 or §§ 817.71 through 817.83 of this chapter for the purpose of disposing of excess spoil 
or coal mine waste generated by surface coal mining operations.  It may or may not involve 
burying waters of the United States and thus is not synonymous with the term fill material as 
used in connection with section 404 of the Clean Water Act and as defined in 33 CFR 323.2(e) 
and 40 CFR 232.2.   
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Groundwater means subsurface water that fills available openings in rock or soil 
materials to the extent that they are considered water-saturated. 

 
Intermittent stream means a stream or segment of a stream with the following 

characteristics: 
 
(a)  A defined channel and an identifiable streambed are present.  The channel contains 

an ordinary high-water mark and the channel bottom is below the local water table for at least 
part of the year. 

 
(b)  Water flows in the channel for only part of the year, with those flows originating 

from both surface runoff and groundwater discharge. 
 
(c)  The biological, hydrological, and physical characteristics commonly associated with 

the seasonal conveyance of water are present, while the biological, hydrological, and physical 
characteristics commonly associated with the continuous conveyance of water typically are 
absent.  

 
(d)  The biological community includes species that are aquatic during a part of their life 

cycle, are capable of diapause or other dormancy periods, or move to perennial water sources in 
dry conditions.  More than 25 percent of the organisms present, as determined in accordance 
with § 780.19(e) of this chapter, are representative of taxa with the morphological, physiological, 
or behavioral adaptations for living in flowing water in the region.   

 
Landform and landforms refer to the natural physical features that comprise the terrain of 

the land.  They are described in terms of elevation, slope, orientation, exposed rock, soil type, 
water features, surface drainage pattern, drainageway characteristics, and other physical 
attributes of the land surface. 

 
Landforming is a design and grading technique that attempts to replicate the appearance 

and function of the natural terrain by constructing slopes, drainageways, and other landforms that 
blend in with the natural surroundings in an environmentally compatible fashion while meeting 
any relevant stability requirements.  When the goal is to reestablish a perennial or intermittent 
stream, this technique also involves the selective placement of low-permeability materials in the 
backfill or fill to create the aquitards necessary to support streamflow. 

 
Material damage to the hydrologic balance outside the permit area means any 

quantifiable adverse impact from surface coal mining and reclamation operations or from 
underground mining activities on the quality or quantity of surface water or groundwater, or on 
the biological condition of a stream, that would preclude any designated use under sections 
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101(a) and 303(c) of the Clean Water Act or any existing or reasonably foreseeable use of 
surface water or groundwater outside the permit area. 

 
Mountaintop removal mining means surface mining activities in which the mining 

operation extracts an entire coal seam or seams running through the upper fraction of a mountain, 
ridge, or hill, except as provided in § 824.11(b)(2) of this chapter, by removing substantially all 
the overburden above the coal seam and creating a level plateau or a gently rolling contour, with 
no highwalls remaining, that is capable of supporting one or more of the postmining land uses 
identified in §785.14 of this chapter.   [Moved from §785.14(b)] 

 
Parameters of concern means those chemical, physical, and biological characteristics of 

surface water or groundwater that could be altered by surface or underground mining activities in 
a manner that would adversely impact surface-water or groundwater quality or the biological 
condition of a stream. 

 
Perennial stream means a stream or segment of a stream with the following 

characteristics: 
 
(a)  A defined channel and an identifiable streambed are present.  The channel includes 

an ordinary high-water mark. 
 
(b)  In a typical year, water flows continuously in the channel during the entire calendar 

year as a result of both surface runoff and groundwater discharge.  The term does not include any 
stream or reach of a stream that meets the definition of an intermittent stream or an ephemeral 
stream, but it does include stream segments in which continuous flow ceases because of a 
protracted period of deficient precipitation or meltwater relative to historical norms as 
determined under §780.19(c) of this chapter. 

 
(c)  The biological, hydrological, and physical characteristics commonly associated with 

the continuous conveyance of water are present. 
 
(d)  The stream supports aquatic organisms year-round.  More than 25 percent of the 

organisms present, as determined in accordance with § 780.19(e) of this chapter, are 
representative of taxa with the morphological, physiological, or behavioral adaptations for living 
in flowing water in the region.   

 
Reclamation means those actions taken to restore mined land and associated disturbed 

areas to a condition in which the land is capable of supporting the postmining land use  and all 
other requirements of the regulatory program have been met.  This term also includes those 
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actions taken to remediate or treat discharges from the mined area and other discharges that are 
hydrologically connected to the mined area. 

 
Reclamation plan means the plan for reclamation of surface coal mining operations under 

parts 780, 784, and 785 of this chapter. 
 

  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

7 
 

§ 773.5  How must the regulatory authority coordinate the permitting process with 
requirements under other laws? 
 

(a)  To avoid duplication, each regulatory authority must provide for the coordination of 
review of permit applications and issuance of permits for surface coal mining operations with 
applicable requirements of the following laws and their implementing regulations: 

 
(1)  The Clean Water Act (33 U.S.C. 1251 et seq.). 
 
(2)  The Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). 
 
(3)  The Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.). 
 
(4)  The Migratory Bird Treaty Act of 1918 (16 U.S.C. 703 et seq.). 
 
(5)  The Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d). 

 
(b)  In addition to the requirements of paragraph (a) of this section, each federal 

regulatory program must provide for coordination of the review of permit applications and 
issuance of permits for surface coal mining operations with applicable requirements of the 
following laws and their implementing regulations: 

 
(1)  The National Historic Preservation Act of 1966 (16 U.S.C. 470 et seq.).  
 
(2)  The Archeological and Historic Preservation Act of 1974 (16 U.S.C. 469 et seq.). 
 
(3)  The Archaeological Resources Protection Act of 1979 (16 U.S.C. 470aa et seq.), 

where Federal and Indian lands covered by that Act are involved. 
 
(4)  The National Environmental Policy Act of 1970 (42 U.S.C. 4371 et seq.). 

 
(c)  The regulatory authority must consult with the agencies responsible for issuing 

permits, authorizations, and certifications under paragraph (a)(1) of this section.  Consultation 
will include best efforts to coordinate permit application review and issuance of permits as well 
as to minimize differences in baseline data collection, analysis, and monitoring requirements to 
the extent practicable and consistent with each agency’s mission, statutory requirements, and 
implementing regulations. 
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§ 773.7  Review of permit applications. 
 

(a)  General.  The regulatory authority must review an application for a permit, revision, 
or renewal; consider written comments and objections submitted and records of any informal 
conference or hearing held on the application; and issue a written decision either granting, 
requiring modification of, or denying the application. 

 
(b)  When will the regulatory authority make a decision on a permit application?  (1)  If 

an informal conference is held under § 773.6(c) of this part, the regulatory authority will issue a 
decision on the application within 60 days of the close of the conference. 

 
(2)  If no informal conference is held under § 773.6(c) of this part, the regulatory 

authority must issue a decision on the application within a reasonable time established in the 
regulatory program.  In determining what constitutes a reasonable time or times, the regulatory 
authority must consider the following factors: 

 
(i)  The time needed for proper site investigations. 
 
(ii)  The complexity of the permit application. 
 
(iii)  Whether there are any written objections on file. 
 
(iv)  Whether the application previously has been approved or disapproved, in 

whole or in part. 
 
(v)  The time required for coordination of permitting activities with other agencies 

under § 773.5 of this part. 
 
(c)  Who has the burden of proof?  The applicant for a permit, revision of a permit, or the 

transfer, sale, or assignment of permit rights has the burden of establishing that the application is 
in compliance with all requirements of the regulatory program. 
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§ 773.15  What findings must the regulatory authority make before approving a permit 
application? 
 

The regulatory authority may not approve an application for a permit or a significant 
revision of a permit unless the application affirmatively demonstrates and the regulatory 
authority finds, in writing, on the basis of information set forth in the application or from 
information otherwise available that is documented in the approval, that— 

 
(a)  The application is accurate and complete and the applicant has complied with all 

applicable requirements of the Act and the regulatory program. 
 
(b)  The applicant has demonstrated that reclamation as required by the Act and the 

regulatory program can be accomplished under the reclamation plan contained in the permit 
application. 

 
(c)  The proposed permit area is— 
 

(1)  Not within an area under study or administrative proceedings under a petition, 
filed pursuant to parts 764 and 769 of this chapter, to have an area designated as unsuitable for 
surface coal mining operations, unless the applicant demonstrates that, before January 4, 1977, 
he has made substantial legal and financial commitments in relation to the operation covered by 
the permit application; or 

 
(2)  Not within an area designated as unsuitable for surface coal mining operations 

under parts 762 and 764 or 769 of this chapter or within an area subject to the prohibitions of 
§ 761.11 of this chapter. 

 
(d)  For mining operations where the private mineral estate to be mined has been severed 

from the private surface estate, the applicant has submitted to the regulatory authority the 
documentation required under § 778.15(b) of this chapter. 

 
(e)  The regulatory authority has made an assessment of the probable cumulative impacts 

of all anticipated coal mining on the hydrologic balance in the cumulative impact area and has 
determined that the proposed operation has been designed to prevent material damage to the 
hydrologic balance outside the permit area. 

 
(f)  The applicant has demonstrated that any existing structure will comply with 

§ 701.11(d) of this chapter, and the applicable performance standards of subchapter B or K of 
this chapter. 
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(g)  The applicant has paid all reclamation fees from previous and existing operations as 
required by subchapter R of this chapter. 

 
(h)  The applicant has satisfied the applicable requirements of part 785 of this chapter. 
 
(i)  The applicant has, if applicable, satisfied the requirements for approval of a long-

term, intensive agricultural postmining land use. 
 
(j)  The operation is not likely to either jeopardize the continued existence of endangered 

or threatened species or result in destruction or adverse modification of their critical habitats, as 
determined under the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). 

 
(k)  The regulatory authority has taken into account the effect of the proposed permitting 

action on properties listed on and eligible for listing on the National Register of Historic Places.  
This finding may be supported in part by inclusion of appropriate permit conditions or changes 
in the operation plan protecting historic resources, or a documented decision that the regulatory 
authority has determined that no additional protection measures are necessary. 

 
(l)  For a proposed remining operation where the applicant intends to reclaim in 

accordance with the requirements of § 816.106 or § 817.106 of this chapter, the site of the 
operation is a previously mined area, as that term is defined in § 701.5 of this chapter. 

 
(m)  The applicant is eligible to receive a permit, based on the reviews under §§ 773.7 

through 773.14 of this part. 
 
(n)  The applicant has demonstrated that— 
 

(1)  The operation has been designed to prevent the creation of postmining discharges 
that would require long-term treatment. 

 
(2)  There is no credible evidence that would support a presumption that the design of 

the proposed operation will not work as intended to prevent postmining discharges that require 
long-term treatment.  
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§ 773.17  What conditions must the regulatory authority place on each permit issued? 
 
The regulatory authority must include the following conditions in each permit issued: 
 
(a)  You, the permittee, may conduct surface coal mining and reclamation operations only 

on those lands that are specifically designated as the permit area on the maps submitted with the 
application and authorized for the term of the permit and that are subject to the performance 
bond or other equivalent guarantee in effect pursuant to subchapter J of this chapter. 

 
(b)  You must conduct all surface coal mining and reclamation operations only as 

described in the approved application, except to the extent that the regulatory authority otherwise 
directs in the permit. 

 
(c)  You must comply with the terms and conditions of the permit, all applicable 

requirements of the Act, and the requirements of the regulatory program. 
 
(d)  Without advance notice, delay, or a search warrant, upon presentation of appropriate 

credentials, you must allow authorized representatives of the Secretary and the regulatory 
authority to— 

 
(1)  Have the right of entry provided for in §§ 842.13 and 840.12 of this chapter; and 
 
(2)  Be accompanied by private persons for the purpose of conducting an inspection 

in accordance with parts 840 and 842 of this chapter, when the inspection is in response to an 
alleged violation reported to the regulatory authority by the private person. 

 
(e)  You must take all possible steps to minimize any adverse impact to the environment 

or public health and safety resulting from noncompliance with any term or condition or the 
permit, including, but not limited to— 

 
(1)  Any accelerated or additional monitoring necessary to determine the nature and 

extent of noncompliance and the results of the noncompliance; 
 
(2)  Immediate implementation of measures necessary to comply; and 
 
(3)  Warning, as soon as possible after learning of such noncompliance, any person 

whose health and safety is in imminent danger due to the noncompliance. 
 
(f)  As applicable, you must comply with § 701.11(d) and subchapter B or K of this 

chapter for compliance, modification, or abandonment of existing structures. 
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(g)  You or the operator must pay all reclamation fees required by subchapter R of this 

chapter for coal produced under the permit for sale, transfer or use, in the manner required by 
that subchapter. 

 
(h)  You must obtain authorization under sections 402 and 404 of the Clean Water Act, 

33 U.S.C. 1342 and 1344, and certification under section 401 of the Clean Water Act, 33 U.S.C. 
1341, before conducting any activities that require authorization or certification under those 
provisions of the Clean Water Act. 

 
(i)  At least quarterly, you must review the monitoring data collected under §§ 816.35 

through 816.37 or §§ 817.35 through 817.37 of this chapter.  If the data indicate that values or 
trends in values for any surface water or groundwater parameters have reached the corrective 
action level specified in the cumulative hydrologic impact assessment prepared under § 780.21 
or § 784.21 of this chapter, you must— 

 
(1)  Notify the regulatory authority. 
 
(2)  Either demonstrate that the values or trends for the parameters of concern are not 

the result of the mining operation or develop revised operation and reclamation plans 
demonstrating how, subject to the approval of the regulatory authority, you will modify the 
operation to avoid creating material damage to the hydrologic balance outside the permit area. 

 
(3)  Cease mining and permanently reclaim the site under § 816.132 or § 817.132 of 

this chapter if you are unable to develop or implement appropriate corrective measures. 
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§ 774.15  Permit renewals. 
 
(a)  General.  A valid permit, issued pursuant to an approved regulatory program, carries 

with it the right of successive renewal, within the approved boundaries of the existing permit, 
upon expiration of the term of the permit. 

 
(b)  Application requirements and procedures.  (1)  You, the permittee, must file an 

application for renewal of a permit at least 120 days before expiration of the existing permit 
term. 

 
(2)  You must file an application in the form required by the regulatory authority.  At 

a minimum, your application must include the following information— 
 

(i)  Your name and address. 
 
(ii)  The term of the renewal requested.; 
 
(iii)  The permit number or other identifier. 
 
(iv)  Evidence that the liability insurance policy for the operation will continue in 

full force and effect during the proposed renewal term or that you will have adequate self-
insurance under § 800.60 of this chapter for the proposed renewal term. 

 
(v)  Evidence that the performance bond for the permit will continue in full force 

and effect for the proposed renewal term.   
 
(vi)  A copy of the newspaper notice and proof of publication, as required by 

§ 778.21 of this chapter. 
 

(vii)  Additional revised or updated information required by the regulatory 
authority. 

 
(viii)  An update of the determination of the probable hydrologic consequences of 

mining prepared under § 780.20 or § 784.20 of this chapter, or documentation that the findings in 
the existing PHC determination are still valid. 

 
(3)  Applications for renewal are subject to the public notification and public 

participation requirements of §§ 773.6 and 773.19(b) of this chapter. 
 



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

14 
 

(4)  If an application for renewal includes any proposed revisions to the permit, those 
revisions must be identified and processed in accordance with § 774.13 of this part. 

 
(c)  Approval process.  (1)  Criteria for approval.  The regulatory authority must approve 

a complete and accurate application for permit renewal, unless it finds, in writing that— 
 

(i)  The terms and conditions of the existing permit are not being satisfactorily 
met. 

 
(ii)  The present surface coal mining and reclamation operations are not in 

compliance with the environmental protection standards of the Act and the regulatory program, 
applying the standards set forth in §§ 773.12 through 773.15 of this chapter. 

 
(iii)  The requested renewal substantially jeopardizes your continuing ability to 

comply with the Act and the regulatory program on existing permit areas. 
 
(iv)  You have not provided evidence of having continuing liability insurance or 

self-insurance coverage as required under § 800.60 of this chapter. 
 
(v)  You have not provided evidence that any performance bond required to be in 

effect for the operation will continue in full force and effect for the proposed renewal term.  
 
(vi)  You have not posted any additional bond required by the regulatory authority 

under subchapter J of this chapter. 
 
(vii)  You have not provided any additional revised or updated information 

required by the regulatory authority. 
 
(viii)  Monitoring results under §§ 816.35 through 816.37 or §§ 817.35 through 

817.37 of this chapter or the updated determination of probable hydrologic consequences 
prepared under paragraph (b)(2)(viii) of this section indicate that the findings in the cumulative 
hydrologic impact assessment prepared under § 780.21 or § 784.21 of this chapter are no longer 
accurate. 

 
(2)  Burden of proof.  In the determination of whether to approve or deny a renewal of 

a permit, the burden of proof is on the opponents of renewal. 
 
(3)  Alluvial valley floor variance.  Land areas previously identified in the 

reclamation plan for the original permit as exempt from the standards contained in paragraphs 
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(A) and (B) of section 510(b)(5)of the Act and the requirements of paragraphs (c) through (e) of 
§ 785.19 of this chapter will retain their exempt status for the term of the renewal. 

 
(d)  Renewal term.  The term for any permit renewal must not exceed the term of the 

original permit under § 773.19(c) of this chapter. 
 
(e)  Notice of decision.  The regulatory authority must send copies of its decision to the 

applicant, to each person who filed comments or objections on the renewal, to each party to any 
informal conference held on the permit renewal, and to OSM if OSM is not the regulatory 
authority. 

 
(f)  Administrative and judicial review.  Any person having an interest which is or may 

be adversely affected by the decision of the regulatory authority has the right to administrative 
and judicial review under part 775 of this chapter. 
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PART 777—GENERAL CONTENT REQUIREMENTS FOR PERMIT APPLICATIONS 

Sec. 

§ 777.1     Scope. 
§ 777.10   Information collection. 
§ 777.11   Format and content requirements. 
§ 777.13   What requirements apply to the collection and reporting of technical data and the use 
of models? 
§ 777.14   Maps and plans: General requirements. 
§ 777.15   What must an application include to be determined to be administratively complete? 
§ 777.17   Permit fees. 
 
§ 777.1   Scope. 

This part provides minimum requirements concerning the general content of permit 
applications under a regulatory program. 

§ 777.11   Format and content requirements. 

(a)  An application must— 

(1)  Contain current information, as required by this subchapter. 

(2)  Be clear and concise. 

(3)  Be filed in the format required by the regulatory authority. 

(b)  If used in the application, referenced materials must either be provided to the 
regulatory authority by the applicant or be readily available to the regulatory authority.  If 
provided, relevant portions of referenced published materials must be presented briefly and 
concisely in the application by photocopying or abstracting and with explicit citations. 

(c)  Applications for permits; revisions; renewals; or transfers, sales or assignments of 
permit rights must be verified under oath, by a responsible official of the applicant, that the 
information contained in the application is true and correct to the best of the official's 
information and belief. 

§ 777.13  What requirements apply to the collection and reporting of technical data and the 
use of models? 

(a)  All technical data submitted in the application must be accompanied by the names of 
persons or organizations that collected and analyzed the data, the dates that the data were 
collected and analyzed, and descriptions of the methodology used to collect and analyze the data. 
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(b)  Technical analyses must be planned by or under the direction of a professional 
qualified in the subject to be analyzed. 

(c) [Formerly §780.21(a)] Water-quality sampling and analysis.  All water-quality 
analyses performed to meet the requirements of this subchapter must be conducted according to 
either the methodology in 40 CFR parts 136 and 434 or the methodology in the 21st (2005) 
edition of "Standard Methods for the Examination of Water and Wastewater," which is 
incorporated by reference.  The Director of the Federal Register approves this incorporation by 
reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  "Standard Methods for the 
Examination of Water and Wastewater" is a joint publication of the American Public Health 
Association, the American Water Works Association, and the Water Pollution Control 
Federation.  It is readily available from commercial sources.  You may inspect a copy of this 
document at the Administrative Record Room, Office of Surface Mining Reclamation and 
Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the 
availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this 
document at the National Archives and Records Administration (NARA). For information on the 
availability of this material at NARA, call 202-741-6030 or go to 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
(d) [Formerly §780.21(d)] Use of models.  You may use modeling techniques, 

interpolation, or statistical techniques to prepare the permit application, but all models must be 
calibrated using actual site-specific data.  In addition, the regulatory authority may disallow the 
use of models or require that you supplement models and similar techniques with actual, site-
specific data.  

 
§ 777.14   Maps and plans: General requirements. 

(a)(1)  Maps submitted with applications must be presented in a consolidated format, to 
the extent possible, and include all the types of information that are set forth on topographic 
maps of the U.S. Geological Survey of the 1:24,000 scale series. 

(2)  Maps of the proposed permit area must be at a scale of 1:6,000 or larger. 

(3)  Maps of the adjacent area must clearly show the lands and waters within that area 
and must be at a scale determined by the regulatory authority, but in no event smaller than 
1:24,000. 

(b)  All maps and plans submitted with the application must distinguish among each of 
the phases during which surface coal mining operations were or will be conducted at any place 
within the life of operations.  At a minimum, distinctions must be clearly shown among those 
portions of the life of operations in which surface coal mining operations occurred— 

(1)  Prior to August 3, 1977; 

http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html
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(2)  After August 3, 1977, and prior to either— 

(i)  May 3, 1978; or 

(ii)  In the case of an applicant or operator which obtained a small operator's 
exemption in accordance with §710.12 of this chapter, January 1, 1979; 

(3)  After May 3, 1978 (or January 1, 1979, for persons who received a small 
operator's exemption) and prior to the approval of the applicable regulatory program; 

(4)  After the estimated date of issuance of a permit by the regulatory authority under 
the approved regulatory program. 

§ 777.15  What must an application include to be determined to be administratively 
complete? 

An administratively complete application for a permit to conduct surface coal mining 
operations must include at a minimum— 

(a)  For surface mining activities, the information required under parts 778, 779, and 780 
of this chapter, and, as applicable to the operation, part 785 of this chapter. 

(b)  For underground mining activities, the information required under parts 778, 783, 
and 784 of this chapter, and, as applicable to the operation, part 785 of this chapter. 
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PART 779–SURFACE MINING PERMIT APPLICATIONS–MINIMUM 
REQUIREMENTS FOR INFORMATION ON ENVIRONMENTAL RESOURCES AND 
CONDITIONS 

Sec. 

§ 779.1    Scope. 
§ 779.2    Objectives. 
§ 779.4    Responsibilities. 
§ 779.10  Information collection. 
§ 779.16  Information on topography and landforms. 
§ 779.17  Information on cultural, historic, and archeological resources. 
§ 779.18  Climatic information. 
§ 779.19  Vegetation information. 
§ 779.20   Information on fish and wildlife resources. 
§ 779.21  Information on soils. 
§ 779.22  Land use information. 
§ 779.24  Maps, plans, and cross sections. 
 

***** 
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§ 779.16  Information on topography and landforms. 

(a)  General requirements.  Your permit application must include— 
 

(1)  A digital terrain model displaying the contour, elevation, aspect, and other 
measurable physical attributes of the land surface within the proposed permit and adjacent areas 
at the time of application. 

(2)  A qualitative and quantitative description of the landforms within the proposed 
permit and adjacent areas at the time of application and, if required by the regulatory authority, 
within representative drainage basins in the vicinity of the proposed permit area, prepared using 
digital terrain models.  This description must include, but is not limited to— 

 
(i)  Landform measurements and relationships. 
 
(ii)  Drainage basin area, drainage density, and channel frequency. 
 
(iii)  Topographic configuration including relief ratio, slope, and aspect 

distributions. 
 
(iv)  Stream channel order distribution and the lengths, longitudinal profile, cross-

section dimensions, and measurements of bankfull hydraulic geometry for those channels. 
 

(3)  A qualitative description of the geomorphic and fluvial condition of the landform 
within the proposed permit and adjacent areas at the time of application and, if required by the 
regulatory authority, representative drainage basins in the vicinity of the proposed permit area. 

(b)  Exceptions.  The regulatory authority may waive or modify the requirements of 
paragraph (a) of this section if the proposed permit area, including the total cumulative area of 
contiguous permits and permit revisions issued to a single operator or permittee, is smaller than 
40 acres or if the area from which coal is to be extracted includes only lands eligible for 
remining. 
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§ 779.17  Information on cultural, historic, and archeological resources. [Formerly located 
at §779.12(b) in existing rules] 

(a)  Your permit application must describe the nature of cultural, historic, and 
archeological resources listed or eligible for listing on the National Register of Historic Places 
and known archeological sites within the proposed permit and adjacent areas.  The description 
must be based on all available information, including, but not limited to, information from the 
State Historic Preservation Officer and from local archeological, historical, and cultural 
preservation agencies. 

(b)  The regulatory authority may require you, the applicant, to identify and evaluate 
important historic and archeological resources that may be eligible for listing on the National 
Register of Historic Places, through— 

(1)  Collection of additional information, 

(2)  Conduct of field investigations, or 

(3)  Other appropriate analyses. 

 

§ 779.18  Climatic information. 

The regulatory authority may require that your permit application contain a statement of 
the climatic factors that are representative of the proposed permit area, including: 

(a)  The average seasonal precipitation. 

(b)  The average direction and velocity of prevailing winds. 

(c)  Seasonal temperature ranges. 

 (d)  Additional data that the regulatory authority deems necessary to ensure compliance 
with the requirements of this subchapter. 
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§ 779.19  Vegetation information. 
 
(a)  You must identify, describe, and map— 
 

(1)  Existing vegetation types and plant communities on the proposed permit and 
adjacent areas and within any proposed reference areas.  The description and map must be 
adequate to evaluate whether the vegetation provides important habitat for fish and wildlife and 
whether the site contains native plant communities of local or regional significance. 

 
(2)  The plant communities that would exist on the proposed permit area under 

conditions of natural succession.  
 
(b)  To comply with the requirements of paragraph (a) of this section, you must— 
 

(1)  Use the National Vegetation Classification Standard. 
 
(2)  Describe any forest cover in accordance with the Society of American Foresters’ 

publication “Forest Cover Types of the United States and Canada.”  The Director of the Federal 
Register approves this incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR 
part 51.  This publication is available for sale on the Society of American Foresters publications 
page at http://www.safnet.org/market/storebooks.htm#policy series.  You may inspect a copy of 
this document at the Administrative Record Room, Office of Surface Mining Reclamation and 
Enforcement, 1951 Constitution Avenue, NW, Washington, DC 20240.  For information on the 
availability of this document at OSM, call 202-208-2823.  You also may inspect a copy of this 
document at the National Archives and Records Administration (NARA).  For information on 
the availability of this material at NARA, call 202-741-6030 or go to 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
(c)  With the approval of the regulatory authority, you may use other generally accepted 

vegetation classification methods in lieu of the methods specified in paragraph (b) of this section. 
 
(d)  Your application must include a discussion of the potential for reestablishing the 

plant communities identified in paragraph (a) of this section after the completion of mining. 
  

http://www.safnet.org/market/storebooks.htm#policy series
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html
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§ 779.20  Information on fish and wildlife resources. [Formerly located at §780.16(a)] 
 
(a)  General.  Your permit application must include information on fish and wildlife 

resources for the proposed permit and adjacent areas. 
 
(b)  Scope and level of detail.  The regulatory authority will determine the scope and 

level of detail for this information in consultation with state and federal agencies with 
responsibilities for fish and wildlife.  The scope and level of detail must be sufficient to design 
the protection and enhancement plan required under § 780.16 of this chapter. 

 
(c)  Site-specific resource information requirements.  Your application must include site-

specific resource information if the proposed permit or adjacent areas contain or are likely to 
include one or more of the following— 

 
(1)  Animals or plants listed or proposed for listing as endangered or threatened under 

the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), critical habitats 
designated under that law, or species or habitats protected by similar state statutes. 

 
(2)  Habitats of unusually high value for fish and wildlife such as important streams, 

wetlands, riparian areas, cliffs supporting raptors, significant migration corridors, specialized 
reproduction or wintering areas, areas offering special shelter or protection, and areas that 
support populations of endemic species that are vulnerable because of restricted ranges, limited 
mobility or reproductive capacity, or specialized habitat requirements.  

 
(3)  Other species or habitats identified through agency consultation as requiring 

special protection under state or federal law, including species identified as sensitive by a state or 
federal agency. 

 
(4)  Perennial or intermittent streams.  
 
(5)  Native plant communities of local or regional ecological significance. 

 
(d)  Fish and Wildlife Service review. [Formerly part of §780.16(c)] (1)  The applicable 

regional or field office of the U.S. Fish and Wildlife Service may request an opportunity to 
review and comment on the resource information required under this section.   

 
(2)  The regulatory authority must provide this information to the Service within 10 

days of receipt of the request from the Service. 
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(3)(i)  The regulatory authority must document its disposition of any comments from 
the Service that pertain to the information required under paragraph (c)(1) of this section. 

 
(ii)  If the regulatory authority decides not to implement a Service 

recommendation to which paragraph (d)(3(i) of this section applies, the disposition document 
must explain the rationale for that decision. 

 
(iii)  The dispute resolution provisions of the biological opinion implementing 

section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with 
respect to the approval of surface coal mining and reclamation operations under a regulatory 
program will govern any disagreements under paragraph (c)(3)(ii) of this section. 

 
(e)  Designation of areas in which adverse impacts are prohibited.  In coordination with 

state and federal fish and wildlife agencies and agencies responsible for implementation of the 
Clean Water Act, the regulatory authority may use the information provided under this section 
and information gathered from other agencies to determine whether, based on scientific 
principles and analyses, any stream segments or watersheds in the proposed permit or adjacent 
areas are of such exceptional environmental value that any adverse mining-related impacts must 
be prohibited.  
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§ 779.21  Information on soils. 

Your permit application must include— 

(a)  A reconnaissance inspection to determine whether the proposed permit area may 
contain prime farmland, as required by § 785.17(b)(1) of this chapter.  

(b)(1)  A map showing the soil mapping units located within the proposed permit area, if 
the National Cooperative Soil Survey has completed and published a soil survey of the area. 

(2)  A link to the applicable soil survey information at 
http://websoilsurvey.nrcs.usda.gov/app/ for the soil types mapped under paragraph (b)(1) of this 
section.  You may elect to provide this information in paper form. 

(3)  The soil survey information required by § 785.17(b)(3) of this chapter if the 
reconnaissance inspection conducted under paragraph (a) of this section indicates that prime 
farmland may be present. 

  

http://websoilsurvey.nrcs.usda.gov/app/
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§ 779.22  Land use information.  [Formerly §780.23(a)] 
 
Your permit application must contain a statement of the condition, capability, and 

productivity of the land within the proposed permit area, including— 
 

(a)(1)  A map and narrative identifying and describing the land use or uses in 
existence at the time of the filing of the application; and 

 
(2)  A narrative describing other uses that the land is capable of supporting. 

 
(3)  If the land use or uses changed within the preceding 5 years, you must describe 

the historical use of the land. 
 

(4)  For any previously mined area within the proposed permit area, you must 
describe the land use in existence before any mining, to the extent that information is available. 

 
(b)  A narrative analysis of— 
 

(1)  The capability of the land before any mining to support a variety of uses, giving 
consideration to soil and foundation characteristics, topography, vegetative cover, and the 
hydrology of the proposed permit area; and 

 
(2)  The productivity of the proposed permit area before mining, expressed as average 

yield of food, fiber, forage, or wood products obtained under high levels of management, as 
determined by— 

 
(i)  Actual yield data; or 

 
(ii)  Yield estimates for similar sites based on current data from the U.S. 

Department of Agriculture, state agricultural universities, or appropriate state natural resources 
or agricultural agencies. 
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§ 779.24  Maps, plans, and cross sections. 

(a)  In addition to the maps, plans, digital models, and information required by other 
sections of this part, your permit application must include maps and, when appropriate, plans and 
cross sections showing— 

(1)  All boundaries of lands and names of present owners of record of those lands, 
both surface and subsurface, included in or contiguous to the permit area. 

(2)  The boundaries of land within the proposed permit area upon which the applicant 
has the legal right to enter and begin surface mining activities. 

(3)  The boundaries of all areas proposed to be affected over the estimated total life of 
the proposed surface mining activities, with a description of size, sequence, and timing of the 
mining of subareas for which it is anticipated that additional permits will be sought. 

(4)  The location of all buildings on and within 1,000 feet of the proposed permit area, 
with identification of the current use of the buildings. 

(5)  The location of surface and subsurface manmade features within, passing 
through, or passing over the proposed permit area, including, but not limited to electric 
transmission lines, pipelines, constructed drainageways, irrigation ditches, and agricultural 
drainage tile fields. 

(6)  The location and boundaries of any proposed reference areas for determining the 
success of revegetation. 

(7) [Formerly part of §780.21(b)(1)] The location and ownership of existing wells, 
springs, and other groundwater resources within the proposed permit and adjacent areas.  This 
information may be provided in a table if approved by the regulatory authority. 

(8)  The depth, if available, of each water well within the proposed permit and 
adjacent areas.  This information may be provided in a table if approved by the regulatory 
authority. 

(9)  [Formerly part of §780.21(b)(2)]The name, location, ownership, and description 
of all surface-water bodies and features, such as streams, ponds, lakes, other impoundments, 
wetlands, and natural drainageways, within the proposed permit and adjacent areas.  to the extent 
appropriate, this information may be provided in a table cross-referenced to a map if approved by 
the regulatory authority. 

(10)  The locations of water supply intakes for current users of surface water flowing 
into, from, and within a hydrologic area defined by the regulatory authority. 
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(11)  The location of any public water supplies and extent of any wellhead protection 
zones located within one-half mile, measured horizontally, of the proposed permit area. 

(12) [Formerly part of §780.21(b)(2)] The location of any existing discharge to any 
surface-water body within the proposed permit and adjacent areas, including any discharge into 
or from an active or abandoned  mine including, but not limited to, a mine-water treatment or 
pumping facility, that is hydrologically connected to the proposed permit area or that is located 
within one-half mile, measured horizontally,  of the proposed permit area. 

(13)  Each public road located in or within 100 feet of the proposed permit area. 

(14)  The boundaries of any public park and locations of any cultural or historical 
resources listed or eligible for listing in the National Register of Historic Places and known 
archeological sites within the permit and adjacent areas. 

(15)  Each cemetery that is located in or within 100 feet of the proposed permit area. 

(16)  Any land within the proposed permit area which is within the boundaries of any 
units of the National System of Trails or the Wild and Scenic Rivers System, including study 
rivers designated under section 5(a) of the Wild and Scenic Rivers Act. 

 
(17)  The elevations and geographic coordinates of test borings and core samplings, 

including the location of any subsurface water encountered.  
 
(18)  The location of aquifers and the estimated elevation of the water table. 
 
(19)  The Elevations and locations of monitoring stations used to gather data for water 

quality and quantity, fish and wildlife, other biological surveys, and air quality, if required, in 
preparation of the application. 

 
(20)  The nature, depth, and thickness of the coal seams to be mined, any coal or rider 

seams above the seam to be mined, each stratum of the overburden, and the stratum immediately 
below the lowest coal seam to be mined. 

 
(21)  All coal outcrop lines and the strike and dip of the coal to be mined within the 

proposed permit area. 
 
(22)  The location and extent of known workings of active, inactive, or abandoned 

underground mines underlying the proposed permit and adjacent areas. 
 
(23)  Any underground mine openings to the surface within the proposed permit and 

adjacent areas. 
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(24)  The location and extent of existing or previously surface-mined areas within the 

proposed permit area. 
 
(25)  The location and dimensions of existing areas of spoil, coal mine waste, and 

non-coal mine waste, dams, embankments, other impoundments, and water treatment and air 
pollution control facilities within the proposed permit area. 

 
(26)  The location and depth, if available, of gas and oil wells within the proposed 

permit area and water wells in the permit area and adjacent area.  
 
(27)  Other relevant information required by the regulatory authority. 

(b)  Maps, plans, and cross sections required by paragraph (a) of this section must be— 
 

(1)  Prepared by, or under the direction of, and certified by a qualified, registered, 
professional engineer, a professional geologist, or in any state that authorizes land surveyors to 
prepare and certify such cross sections, maps and plans, a qualified, registered, professional, land 
surveyor, with assistance from experts in related fields such as landscape architecture. 

 
(2)  Updated when required by the regulatory authority. 
 

(c)  The regulatory authority may require that you submit the materials required by this 
section in a digital format when appropriate. 
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PART 780—SURFACE MINING PERMIT APPLICATIONS—MINIMUM 
REQUIREMENTS FOR RECLAMATION AND OPERATION PLANS 
 
Sec. 
 
§ 780.1    Scope. 
§ 780.2    Objectives. 
§ 780.4    Responsibilities. 
§ 780.10  Information collection. 
§ 780.11  General description of proposed operations. 
§ 780.12  What must the reclamation plan include? 
§ 780.13  What additional maps and plans must you provide with your application? 
§ 780.14  Requirements for existing structures. 
§ 780.15  Plans for the use of explosives. 
§ 780.16  Fish and wildlife protection and enhancement plan. 
§ 780.18  Reclamation plan: General requirements. 
§ 780.19  Baseline information on hydrology, geology, and stream biology. 
§ 780.20  Determination of the probable hydrologic consequences (PHC) of mining and 

reclamation. 
§ 780.21  Cumulative hydrologic impact assessment (CHIA).  
§ 780.22  Hydrologic reclamation plan and alternative water sources. 
§ 780.23  Monitoring plans and related requirements.   
§ 780.24  Postmining land use plan. 
§ 780.25  Siltation structures, impoundments, and refuse piles. 
§ 780.27  Surface mining near underground mining. 
§ 780.28  What additional requirements apply to activities in, through, or adjacent to perennial 

and intermittent streams? 
§ 780.29  Surface-water runoff control plan. 
§ 780.31  Protection of publicly owned parks and historic places. 
§ 780.33  Relocation or use of public roads. 
§ 780.35  Disposal of excess spoil. 
§ 780.37  Road systems. 
§ 780.38  Support facilities. 
 
***** 
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§ 780.11  General description of proposed operations. 

Your application must contain a description of the mining operations proposed to be 
conducted during the life of the mine within the proposed permit area, including, at a minimum, 
the following— 

(a)  A narrative description of— 

(1)  The type and method of coal mining procedures and proposed engineering 
techniques. 

(2)  Anticipated annual and total number of tons of coal to be produced. 

(3)  The major equipment to be used for all aspects of the proposed operations. 

(b)  A narrative explaining the construction, modification, use, maintenance, and removal 
of the following facilities (unless retention of those facilities is necessary or appropriate for the 
postmining land use approved under § 780.24 of this part)— 

(1)  Dams, embankments, and other impoundments. 

(2)  Overburden and topsoil handling and storage areas and structures. 

(3)  Coal removal, handling, storage, cleaning, and transportation areas and structures. 

(4)  Spoil, coal processing waste, and non-coal waste removal, handling, storage, 
transportation, and disposal areas and structures. 

(5)  Mine facilities. 

(6)  Water and air pollution control facilities. 
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[Note:  Existing §§780.12 and 780.13 are redesignated as §§780.14 and 780.15, respectively.] 

§ 780.12  What must the reclamation plan include?  [Formerly §780.18] 
 
(a)  General requirements.  Your permit application must contain a plan for reclamation 

of the lands to be disturbed within the proposed permit area.  The plan must show how you will 
comply with the reclamation requirements of the regulatory program.  At a minimum, the plan 
must include all information required under this part and the plans and information required by 
paragraphs (b) through (l) of this section. 

 
(b)  Reclamation timetable.  The reclamation plan must contain a detailed timetable for 

the completion of each major step in the reclamation plan, including, but not limited to, 
backfilling, grading, topsoil redistribution, planting, demonstration of revegetation success, 
restoration of the form and ecological function of all reconstructed stream channels, and 
application for each phase of bond release under § 800.42 of this chapter. 

 
(c)  Reclamation cost estimate.  The reclamation plan must contain a detailed estimate of 

the cost of reclamation, using current standardized construction cost estimation methods and 
equipment cost guides, of those elements of the proposed operations that are required to be 
covered by a performance bond under subchapter J of this chapter, with supporting calculations 
for the estimates; 

 
(d)  Backfilling and grading plan.  (1)  The reclamation plan must contain a plan for 

backfilling the mined area, compacting the backfill (but only to the extent necessary to achieve 
stability requirements and limit infiltration to minimize discharges of parameters of concern), 
and grading the disturbed area in accordance with §§ 816.102 through 816.107 of this chapter, 
using the best technology currently available. 

 
(2)  The plan must be accompanied by digital terrain models, contour maps, and cross 

sections that show in detail the anticipated final surface elevations and configuration of the 
proposed permit area, including drainage patterns and other landform features to be restored or 
created.  The digital models must include three-dimensional, extractable digital data sufficient to 
conduct an independent analysis. 

 
(3)  The plan must provide for reestablishment of topographical features and 

landforms that resemble premining topographical features and landforms, although there may be 
minor lateral shifts in the location of those features and landforms to accommodate the mining 
process.  If the final surface configuration in the plan otherwise differs from the premining 
digital terrain models, maps, and cross sections submitted under §779.16 of this chapter, you 
must explain why a deviation from the premining configuration is necessary or appropriate under 
paragraphs (a)(1) through (a)(4) of §816.102 of this chapter.  
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(e)  Soil handling plan.  (1)(i)  The reclamation plan must include a plan and schedule for 

removal, storage, and redistribution of topsoil, subsoil, organic matter, and other material to be 
used as a final growing medium in accordance with § 816.22 of this chapter. 

 
(ii) [Formerly located at 816.22(e).] The plan submitted under paragraph (e)(1)(i) 

of this section must require that the B horizon, C horizon, and other underlying strata, or portions 
thereof, be removed and segregated, stockpiled, and redistributed to the extent that those 
horizons or strata are necessary to achieve optimal rooting depths or to comply with the 
revegetation requirements of §§ 816.111 and 816.116 of this chapter. 

(iii)  The plan submitted under paragraph (e)(1)(i) of this section must explain 
how you will handle and store soil materials to avoid contamination by acid-forming or toxic-
forming materials and to minimize deterioration of desirable soil characteristics. 

 
(2)  If you propose to use selected overburden materials as a supplement to or  

substitute for the existing topsoil or subsoil on the proposed permit area, you must demonstrate, 
and the regulatory authority must find in writing, that— 

 
(i)  Either the quality of the existing topsoil and subsoil is inferior to that of other 

overburden materials available within the proposed permit area or the quantity of the existing 
topsoil and subsoil on the proposed permit area is insufficient to provide the optimal rooting 
depth or meet other growth requirements of the species to be planted.  In the latter case, the plan 
must require that all available existing topsoil and subsoil, regardless of the amount, be removed, 
stored, and redistributed as part of the final growing medium. 

 
(ii)  The use of selected overburden materials in combination with or in place of 

the topsoil or subsoil will result in a soil medium that is as suitable as or more suitable than the 
existing topsoil and subsoil to sustain vegetation consistent with the postmining land use and the 
revegetation plan under paragraph (g) of this section and that will provide a rooting depth that is 
equal or superior to the existing topsoil and subsoil. 

 
(iii)  The overburden materials that you select are the best materials available in 

the proposed permit area to support the species to be planted. 
 

(3)(i)  The regulatory authority will specify the— 
 

(A)  Chemical and physical analyses and the field trials or greenhouse tests 
that you must conduct to demonstrate the suitability of overburden materials for use as 
supplements to or substitutes for the existing topsoil and subsoil. 
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(B)  Sampling and analytical techniques that you must use for purposes of 
paragraph (e)(3)(i)(A) of this section. 

 
(ii)  At a minimum, the demonstrations required by paragraph (e)(2) of this 

section must be based upon— 
 

(A)  The results of a statistically valid sample of premining soils and 
overburden strata within the proposed permit area. 

 
(B)  The physical and chemical soil characteristics and rooting zones needed 

to support the type of vegetation to be established on the reclaimed area. 
 

(C)  A comparison and analysis of the thickness, total depth, texture, percent 
coarse fragments, pH, thermal toxicity, and areal extent of the different kinds of soil horizons 
and overburden materials available within the proposed permit area. 

 
(4)  If you propose to use soil supplements or substitutes under paragraph (e)(2) of 

this section, you must include a plan for testing and evaluating the substitute or supplemental 
materials during both removal and redistribution to ensure that only approved materials are 
removed and redistributed. 

 
(f)  Surface stabilization plan.  The reclamation plan must contain a plan for stabilizing 

road surfaces, redistributed soil materials, and other exposed surface areas to effectively control 
erosion and air pollution attendant to erosion in accordance with §§ 816.95, 816.150, and 
816.151 of this chapter. 

 
(g)  Revegetation plan.  (1)  The reclamation plan must include a plan for revegetation 

consistent with §§ 816.111 through 816.116 of this chapter, including, but not limited to, 
descriptions of— 

 
(i)  The schedule for revegetation of the area to be disturbed. 
 
(ii)  Site preparation techniques, including measures to be taken to avoid or, if 

avoidance is not possible, to minimize and alleviate compaction of the root zone during 
backfilling, grading, soil redistribution, and planting. 

 
(iii)  Any soil tests to be performed, together with an explanation of whether lime 

and fertilizer applications will be made in response to those tests and, if so, for what length of 
time. 
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(iv)  The species to be planted to achieve temporary erosion control or other soil 
stabilization measures to be implemented in lieu of planting a temporary cover. 

 
(v)  The species to be planted to achieve or complement the postmining land use 

and to enhance fish and wildlife habitat. 
 
(vi)  Planting and seeding techniques to be used, including planting arrangements, 

seeding or stocking rates, whether mulch will be applied and, if so, the type of mulch and the 
method of application. 

 
(vii)  Whether irrigation will be conducted and, if so, to what extent and for what 

length of time. 
 
(viii)  Any pest or disease control measures or other normal husbandry practices 

to be used. 
 
(ix)  The standards and evaluation techniques proposed to be used to determine 

the success of revegetation. 
 

(2) [Incorporates existing §816.111(a)(1) and (3)] Except as provided in paragraphs 
(g)(4) and (g)(5) of this section, the species and planting rates and arrangements selected as part 
of the revegetation plan must be designed to create a diverse, effective, permanent vegetative 
cover that is consistent with the vegetative communities described in §779.19 of this chapter and 
at least equal in extent of cover to the natural vegetation of the area. 

(3) [Incorporates existing §816.111(a)(2), (a)(4), and (b) in revised form] The species 
selected as part of the revegetation plan must— 

(i)  Be native to the area.  The regulatory authority may approve the use of 
introduced species as part of the permanent vegetative cover for the site only if those species are 
non-invasive and if they are both necessary and desirable to achieve the postmining land use. 

(ii)  Be capable of stabilizing the soil surface from erosion to the extent that 
control of erosion is consistent with establishment of a permanent vegetative cover that 
resembles native plant communities in the area. 

(iii)  Be compatible with the approved postmining land use. 

(iv)  Have the same seasonal characteristics of growth as the vegetative 
communities described in §779.19 of this chapter. 

(v)  Be capable of self-regeneration and natural succession. 
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(vi)  Be compatible with the plant and animal species of the area. 

(vii)  Meet the requirements of applicable state and federal seed, poisonous and 
noxious plant, and introduced species laws and regulations. 

(4) [Incorporates existing §816.111(c)] The regulatory authority may grant an 
exception to the requirements of paragraphs (g)(3)(i), (iv), and (v) of this section when necessary 
to achieve a quick-growing, temporary, stabilizing cover on disturbed and regraded areas, and 
the species selected to achieve this purpose are consistent with measures to establish permanent 
vegetation. 

(5) [Incorporates existing §816.111(d)] The regulatory authority may grant an 
exception to the requirements of paragraphs (g)(2), (g)(3)(i), (g)(3)(iv), and (g)(3)(v) of this 
section for those areas with a long-term, intensive, agricultural postmining land use.   

 
(6)  A professional forester or ecologist must develop and certify all revegetation 

plans that rely primarily upon the establishment of trees and shrubs.  These plans must include 
site-specific planting prescriptions for canopy trees, understory trees and shrubs, and herbaceous 
ground cover compatible with establishment of those trees and shrubs.  The plan must use native 
species exclusively unless those species are either inconsistent with the postmining land use or 
unavailable commercially. 

 
(h)  Coal resource conservation plan.  The reclamation plan must contain a description of 

the measures to be used to maximize the use and conservation of the coal resource while utilizing 
the best appropriate technology currently available to maintain environmental integrity, as 
required by § 816.59 of this chapter. 

 
(i)  Disposal of combustible materials.  The reclamation plan must contain a description 

of measures to be employed to ensure that all non-vegetative debris and materials constituting a 
fire hazard are disposed of in accordance with §§ 816.89 and 816.102 of this chapter, and a 
description of the contingency plans developed to preclude sustained combustion of such 
materials. 

 
(j)  Management of mine openings, boreholes, and wells.  The reclamation plan must 

contain a description, including appropriate cross sections and maps, of the measures to be used 
to seal or manage mine openings, and to plug, case, or manage exploration holes, boreholes, 
wells, and other openings within the proposed permit area, in accordance with §§ 816.13 through 
816.15 of this chapter. 

 
(k)  Compliance with Clean Air Act and Clean Water Act.  The reclamation plan must 

contain a description of the steps that you have taken or will take to comply with the 
requirements of the Clean Air Act (42 U.S.C. 7401 et seq.), the Clean Water Act (33 U.S.C. 
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1251 et seq.), and other applicable air and water quality laws and regulations and health and 
safety standards. 

 
(l) [Moved from existing §780.23(b)(3) for consistency with section 508(a)(8) of the Act] 

Consistency with land use plans and landowner plans.  The reclamation plan must contain a 
description of the consideration that you have given to making the proposed operation consistent 
with applicable state and local land use plans and programs and with the plans of the owner of 
the surface. 
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§ 780.13  What additional maps and plans must you provide with your application? 
[Formerly §780.14] 
 
(a)  In addition to the maps and plans required under §779.24 and other provisions of this 

subchapter, your application must include maps and plans of the proposed permit area 
showing— 

 
(1) [Incorporates former paragraph (b)(2)] The lands proposed to be affected 

throughout the operation, including the sequence and timing of mining, backfilling, grading, and 
other reclamation activities. 

 
(2) [Formerly paragraph (b)(3)] Each area of land for which a performance bond or 

other equivalent guarantee will be posted under subchapter J of this chapter. 
 
(3)  Any change that the proposed operations will cause in a facility or feature 

identified under § 779.24 of this chapter.  
 

(4)  All buildings, utility corridors, and facilities to be used or constructed within the 
proposed permit area. 

 
(5)  Each coal storage, cleaning and loading area. 
 
(6)  Each topsoil, spoil, coal mine waste, and noncoal mine waste storage area. 
 
(7)  Each water diversion, collection, conveyance, treatment, storage, and discharge 

facility to be used, including the location of each point at which water will be discharged from 
the proposed permit area to a surface-water body. 

 
(8)  Each air pollution collection and control facility. 
 
(9)  Each source of waste and each waste disposal facility relating to coal processing 

or pollution control. 
 
(10)  Each feature and facility to be constructed to protect or enhance fish and 

wildlife and related environmental values. 
 
(11)  Each explosive storage and handling facility. 
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(12)  Locations of each siltation structure, permanent water impoundment, refuse pile, 
and coal mine waste impoundment for which plans are required by § 780.25 of this part, and the 
location of each excess spoil fill for which plans are required under § 780.35 of this part. 

 
(13)  Each segment of a perennial or intermittent stream that is to be mined through, 

buried, or diverted, together with the location of any stream channel to be restored and any 
proposed temporary or permanent stream-channel diversion. 

 
(14)  Each segment of a perennial or intermittent stream that is to be enhanced under 

the plan submitted in accordance with § 780.16(a)(3) of this part. 
 
(b)  Except as provided in §§ 780.25(a)(2), 780.25(a)(3), 780.35, 816.74(c), and 

816.81(c) of this chapter, cross-sections, maps, and plans required under paragraphs (a)(5), (6), 
(7), (11), and (12) of this section must be prepared by, or under the direction of, and certified by 
a qualified registered professional engineer, a professional geologist, or, in any state that 
authorizes land surveyors to prepare and certify cross-sections, maps, and plans, a qualified, 
registered, professional land surveyor, with assistance from experts in related fields such as 
landscape architecture. 

 
(c)  The regulatory authority may require that you submit the materials required by this 

section in a digital format when appropriate. 
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§ 780.14  Requirements for existing structures.  [Formerly §780.12] 
 

****** 

 

§ 780.15  Plans for the use of explosives.  [Formerly §780.13] 

(a)  Blasting plan.  Your application must contain a blasting plan for the proposed permit 
area, explaining how you will comply with the requirements of §§ 816.61 through 816.68 of this 
chapter.  At a minimum, this plan must include— 

(1)  Ground vibration and airblast limitations, together with an explanation of the 
basis for those limitations. 

(2)  The methods to be applied in controlling the adverse effects of blasting 
operations. 

(3)  An explanation of how each explosive storage and handling facility will be 
secured and monitored to prevent access by unauthorized persons and vehicles. 

(b)  Blast monitoring system.  Your application must contain a description of any system 
to be used to monitor compliance with the standards of § 816.67 of this chapter, including the 
type, capability, and sensitivity of any blast-monitoring equipment and proposed procedures and 
locations of monitoring. 

(c)  Blasting near underground mines.  Your application must state whether you plan to 
conduct blasting operations within 500 feet, in any direction, of any active underground mine.  If 
so, the blasting plan must specify that you will obtain the approval of the state and federal 
regulatory authorities concerned with the health and safety of underground miners before 
conducting any blasting within a 500-foot radius of any active underground mine workings. 

 

 

[Note:  Existing §780.15  Air pollution control plan is being proposed for removal to fulfill a 
commitment made by OSM at 46 FR 1161, Jan, 10, 1983, in response to a court decision striking 
down OSM’s authority to regulate air pollution under SMCRA, except for air pollution attendant 
to erosion.  The 1983 rulemaking removed all requirements in 30 CFR 816.95 for fugitive dust 
control practices and replaced them with soil stabilization requirements.] 
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§ 780.16  Fish and wildlife protection and enhancement plan. 
 
[Note:  Paragraph (a) of the existing rules has been moved to §779.20.] 
 
(a)  What must this plan contain?  Your application must include a fish and wildlife 

protection and enhancement plan that is consistent with the requirements of § 816.97 of this 
chapter and that is specific to the resources identified under §779.20 of this chapter.  The plan 
must include the following elements: 

 
(1)  Protection of threatened and endangered species.  Describe how you will comply 

with the Endangered Species Act, 16 U.S.C. 1531 et seq., including any species-specific 
protection and enhancement plans developed in accordance with that law and any biological 
opinions implementing that law. 

 
(2)  General protection requirements.  Describe how, to the extent possible using the 

best technology currently available, you will minimize disturbances and adverse impacts on fish, 
wildlife, and related environmental values. At a minimum, you must explain how you will— 

 
(i)  Time operations to avoid or minimize disruption of critical fish and wildlife 

life cycle events, including migration, nesting, breeding, calving, and spawning. 
 
(ii)  Phase mining and reclamation operations to minimize the extent to which the 

area is actively disturbed at any given time. 
 
(iii)  Retain forest cover and other native vegetation as long as possible and time 

the removal of that vegetation to minimize adverse impacts on aquatic and terrestrial species. 
 
(iv)  Establish buffer zones for perennial and intermittent streams  in accordance 

with §780.28 of this part.  When a perennial or intermittent stream is located in a forested area, 
maintain an intact forested buffer of at least 300 feet between the operation and the stream to the 
extent possible. 

 
(v)  Locate and design roads, utilities, and other transportation and support 

facilities to avoid or minimize adverse impacts on fish, wildlife, and related environmental 
values. 

 
(vi)  Periodically evaluate the impacts of the operation on fish, wildlife, and 

related environmental values in the permit and adjacent areas and use that information to modify 
operations or take other action to avoid or minimize adverse impacts on those values. 
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(vii)  Locate excess spoil fills, coal mine waste disposal facilities, and 
sedimentation ponds where they will cause the least overall adverse environmental impact. 

 
(viii)  Select non-invasive, preferably native, species for revegetation that either 

promote or do not inhibit the long-term development of wildlife habitat. 
 
(ix)  Avoid mining through perennial or intermittent streams or disturbing riparian 

habitat adjacent to those streams.  When avoidance is not possible, minimize both the time 
during which mining operations disrupt those streams and the length of stream segments that are 
disturbed. 

 
(3)  Enhancement requirements.  (i)  Describe how you will achieve enhancement of 

fish, wildlife, and related environmental values where practicable.  Potential enhancement 
measures include, but are not limited to— 

 
(A)  Using the backfilling and grading process to create postmining surface 

configurations that include new high quality, functional wetlands or other habitats of high value 
to fish and wildlife. 

 
(B)  Designing and constructing permanent impoundments, including any 

impoundments approved as part of the reclamation plan for the final cut of an area mining 
operation, to maximize their value to fish and wildlife. 

 
(C)  Creating rock piles and other permanent landscape features of value to 

raptors and other wildlife for nesting and shelter, to the extent that those features are consistent 
with premining features and the approved postmining land use. 

 
(D)  Reestablishing native plant communities.  This may include restoring the 

communities that existed before mining, establishing communities consistent with the native 
plant communities that would result from natural succession, or establishing communities that 
will support wildlife species of local, state, or national concern. 

 
(E)  Revegetating with native species that will create diverse wildlife habitats 

even when the approved postmining land use is not fish and wildlife habitat. 
 
(F)  Installing perches and nest boxes. 
 
(G)  Establishing a 300-foot vegetative buffer of species native to the area, 

including native plants with riparian characteristics, along the banks of perennial and intermittent 
streams that lacked a buffer of this nature before mining. 
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(H)  Reclaiming previously mined areas outside the area to be mined. 
 
(I)  Fencing livestock away from streams and stream banks. 
 
(J)  Establishing conservation easements, with an emphasis on preserving 

riparian vegetation and 300-foot forested buffers for perennial and intermittent streams. 
 
(K)  Implementing measures to reduce or eliminate existing sources of 

surface-water or groundwater pollution.  
 
(L)  Reestablishing native forests or other native plant communities on lands 

outside the area to be mined.  
 

(ii)(A)  The enhancement measures described in paragraph (a)(3) of this section 
are not limited to the area to be mined. 

 
(B)  To the extent that measures to be taken outside the area to be mined 

would involve disturbance of the land surface, you must include the land to be disturbed within 
the proposed permit area. 

 
(iii)(A)  You must include enhancement measures whenever the proposed 

operation would result in the permanent loss of native forest, other native plant communities, or 
a segment of a perennial or intermittent stream. 

 
(B)  The scope of the enhancement measures under paragraph (a)(3)(iii)(A) of 

this paragraph must be commensurate with the magnitude of the permanent adverse impacts of 
the proposed operation. 

 
(C)  Enhancement measures to be taken outside the area to be mined must be 

located within the same watershed as the proposed operation.  When opportunities for 
enhancement are not available within that watershed, you must propose and implement 
enhancement measures in the closest adjacent watershed, as approved by the regulatory 
authority. 

 
(D)  The regulatory authority must include completion of the enhancement 

measures under paragraph (a)(3)(iii)(A) of this paragraph as a permit condition. 
 
(b)  You should consult the technical guides published by the Natural Resources 

Conservation Service at http://efotg.nrcs.usda.gov/treemenuFS.aspx to identify appropriate site-

http://efotg.nrcs.usda.gov/treemenuFS.aspx
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specific conservation practices for inclusion in the fish and wildlife protection and enhancement 
plan under paragraph (a) of this section. 

 
(c)  Fish and Wildlife Service review.  (1)  The applicable regional or field office of the 

U.S. Fish and Wildlife Service may request an opportunity to review and comment on the 
protection and enhancement plan required under paragraph (a) of this section.   

 
(2)  The regulatory authority must provide this plan to the Service within 10 days of 

receipt of the request from the Service. 
 
(3)(i)  The regulatory authority must document its disposition of any comments from 

the Service that pertain to the information required under paragraph (a)(1) of this section. 
 

(ii)  If the regulatory authority decides not to implement a Service 
recommendation to which paragraph (c)(3(i) of this section applies, the disposition document 
must explain the rationale for that decision. 

 
(iii)  The dispute resolution provisions of the biological opinion implementing 

section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.) with 
respect to the approval of surface coal mining and reclamation operations under a regulatory 
program will govern any disagreements under paragraph (c)(3)(ii) of this section. 

 
  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

45 
 

[Note:  Existing §780.18 has been redesignated as §780.12.] 
 
§ 780.19  Baseline information on hydrology, geology, and stream biology. 

 
(a)  General. [Formerly §780.22(a)] (1)  Your permit application must include 

information on the hydrology, geology, and stream biology of the proposed permit and adjacent 
areas in sufficient detail to assist in— 

 
(i)  Determining the probable hydrologic consequences of the operation upon the 

quality and quantity of surface water and groundwater in the proposed permit and adjacent areas, 
as required under § 780.20 of this part; 

 
(ii)  Determining the nature and extent of both the hydrologic reclamation plan 

required under § 780.22 of this part and the monitoring plans required under § 780.23 of this 
part;  

 
(iii)  Preparing the cumulative hydrologic impact assessment under § 780.21 of 

this part, including an evaluation of whether the proposed operation has been designed to prevent 
material damage to the hydrologic balance outside the permit area, as that term is defined in 
§701.5 of this chapter; and 

 
(iv)  Determining whether reclamation as required by this chapter can be 

accomplished. 
 
(2)(i)  The regulatory authority must either corroborate a sample of the baseline 

information in the application or arrange for a third party to conduct the corroboration at your 
expense.  Corroboration may include, but is not limited to, simultaneous sample collection and 
analysis, use of field measurements, or comparison of application data with application or 
monitoring data from adjacent operations. 

 
(ii)  If the regulatory authority issues a permit based on substantially inaccurate 

baseline information, the permit will be void from the date of issuance and have no legal effect.  
Under those circumstances, you must cease mining-related activities and begin to reclaim the 
site. 

 
(b)  Groundwater information. [Formerly §780.21(b)(1)] (1)  Your permit application 

must include information sufficient to document seasonal variations in the quality, quantity, and 
usage of groundwater, including all surface discharges, within the proposed permit and adjacent 
areas. 
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(2)  If an underground mine pool is present within the proposed permit or adjacent 
areas, you must prepare an assessment of the seasonal characteristics of the mine pool unless you 
demonstrate, and the regulatory authority finds, that the mine pool is not hydrologically 
connected to the proposed permit area.  You also must discuss impacts on any underground mine 
pools in the PHC determination required under §780.20 of this part. 

 
(3)  The regulatory authority may require the installation of monitoring wells when 

necessary to document seasonal variations.  
 

(4)  Water quality descriptions.  At a minimum, groundwater quality descriptions 
must include baseline information on— 

 
(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride. 
 
(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and 

potassium.  
 
(iii)  pH. 
 
(iv)  Selenium. 
 
(v)  Specific conductance corrected to 25°C. 
 
(vi)  Total alkalinity. 
 
(vii)  Total dissolved solids. 
 
(viii)  Hot acidity. 
 
(ix)  Total iron. 
 
(x)  Total manganese. 
 

(5)  Water quantity descriptions.  At a minimum, groundwater quantity descriptions 
must include seasonal variations in approximate rates of groundwater discharge or usage and the 
depth to the water table in— 

 
(i)  Each coal seam to be mined; 
 
(ii)  Each water-bearing stratum above the lowest coal seam to be mined; and 
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(iii)  Each potentially impacted stratum below the lowest coal seam to be mined. 

 
(6)  Sampling requirements.  (i)  To document seasonal variations in water quality, 

you must collect samples from each location at equally spaced monthly intervals for a minimum 
of 12 consecutive months.  You must test those samples for the parameters listed in paragraph 
(b)(1) of this section at the same frequency. 

 
(ii)  To document seasonal variations in water quantity, you must take the 

measurements listed in paragraph (b)(2) of this section at each location at equally spaced 
monthly intervals for a minimum of 12 consecutive months. 

 
(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) 

of this section as necessary when data available from the National Oceanic and Atmospheric 
Administration or similar databases indicate that the region in which the proposed operation is 
located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or 
abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the 
specified baseline data collection period. 

 
(c)  Surface-water information. [Formerly §780.21(b)(2)] Your permit application must 

include information sufficient to document seasonal variation in surface-water quality, quantity, 
and usage within the proposed permit and adjacent areas. 

 
(1)  Water quality descriptions.  At a minimum, surface water quality descriptions 

must include baseline information on— 
 

(i)  Major anions, including, at a minimum, bicarbonate, sulfate, and chloride. 
 
(ii)  Major cations, including, at a minimum, calcium, magnesium, sodium, and 

potassium. 
 
(iii)  pH. 
 
(iv)  Selenium. 
 
(v)  Specific conductance corrected to 25°C. 
 
(vi)  Total alkalinity. 
 
(vii)  Total dissolved solids. 
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(viii)  Hot acidity. 
 
(ix)  Total iron. 
 
(x)  Total manganese. 
 
(xi)  Total suspended solids. 
 
(xii)  Any other parameter for which effluent limitations guidelines and standards 

have been established under 40 CFR part 434. 
 

(2)  Water quantity descriptions.  (i)  At a minimum, surface-water quantity 
descriptions must include baseline information on peak flow magnitude and frequency, existing 
usage for all designated uses under sections 101(a) and 303(c) of the Clean Water Act, and 
seasonal flow variations for perennial, intermittent, and ephemeral streams and other discharges 
within the proposed permit and adjacent areas. 

 
(ii)  You also must provide records of precipitation amounts for the proposed 

permit area, using on-site, self-recording devices.  Precipitation records must be adequate to 
generate and calibrate a hydrologic model of the site, should such a model be required by the 
regulatory authority. 

 
(3)  Sampling requirements.  (i)  To document seasonal variations in water quality, 

you must collect samples from each location at equally spaced monthly intervals for a minimum 
of 12 consecutive months.  You must test those samples for the parameters listed in paragraph 
(c)(1) of this section at the same frequency. 

 
(ii)  To document seasonal variations in water quantity, you must take the 

measurements listed in paragraph (c)(2) of this section at each location at equally spaced 
monthly intervals for a minimum of 12 consecutive months.  You must employ generally 
accepted professional flow measurement techniques.  Visual observations are not acceptable.  

 
(iii)  The regulatory authority must modify the requirements of paragraph (b)(3) 

of this section as necessary when data available from the National Oceanic and Atmospheric 
Administration or similar databases indicate that the region in which the proposed operation is 
located experienced severe drought (-3.0 or lower on the Palmer Drought Severity Index) or 
abnormally high precipitation (3.0 or higher on the Palmer Drought Severity Index) during the 
specified baseline data collection period. 
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(4)  Stream assessments.  Your application must identify all perennial, intermittent, 
and ephemeral streams within the proposed permit and adjacent areas and include an assessment 
of those streams.  At a minimum, the assessment must include— 

 
(i)  The landform information required by §779.16 of this chapter. 
 
(ii)  Measurements of channel slope, sinuosity, water depth, alluvial groundwater 

depth, depth to bedrock, bankfull depth, bankfull width, width of the flood-prone area, and 
dominant in-stream substrate at a scale and frequency adequate to characterize all stream 
segments.  

 
(iii)  A description of riparian zone vegetation, including— 
 

(A)  Any hydrophytic vegetation within and adjacent to the stream channel. 
 
(B)  The percentage of the riparian zone that is forested. 
 
(C)  The percentage of channel canopy coverage. 

 
(iv)  The biological condition of each stream segment, as required by paragraph 

(e) of this section. 
 
(v)  The location of the channel head on terminal reaches of each stream segment. 
 
(vi)  Identification of all stream segments within the proposed permit and adjacent 

areas that appear on the list of impaired surface waters prepared under section 303(d) of the 
Clean Water Act, if the proposed operation will discharge to those streams.  Your application 
must identify the stressors and associated Total Maximum Daily Loads for those stream 
segments, if applicable. 

(vii)  A description of existing land uses and their distribution within the 
cumulative impact area. 

 
(d)  Additional information for discharges from previous coal mining operations.  If the 

proposed permit and adjacent areas include any discharges from previous coal mining 
operations, you must sample those discharges during low-flow conditions of the receiving stream 
on a one-time basis and analyze the samples for both the parameters listed in paragraph (c)(1) of 
this section and both total and dissolved fractions of the following parameters— 

 
(1)  Aluminum. 
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(2)  Arsenic. 
 
(3)  Barium. 
 
(4)  Beryllium. 
 
(5)  Cadmium. 
 
(6)  Copper. 
 
(7)  Lead. 
 
(8)  Mercury. 
 
(9)  Nickel. 
 
(10)  Selenium. 
 
(11)  Silver. 
 
(12)  Thallium. 
 
(13)  Zinc. 

 
(e)  Biological condition information.  (1)  Your permit application must include an 

assessment of the biological condition of – 
 

(i)  Each perennial, intermittent, or ephemeral stream within the proposed permit 
area; and 

 
(ii)  Each perennial, intermittent, or ephemeral stream within the adjacent area 

that would receive discharges from the proposed operation. 
 

(2)  In conducting this assessment, you must use protocols approved by the state or 
tribal agency responsible for preparing the water quality inventory required under section 305(b) 
of the Clean Water Act or other protocols utilized by the agencies responsible for implementing 
the Clean Water Act. 

 



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

51 
 

(3)  At a minimum, you must include a list of the presence and abundance of aquatic 
organisms identified to the lowest practicable taxonomic level for each stream segment within 
the permit and adjacent areas. 

 
(f)  Geologic information. [Formerly § 780.22(b), (c), and (d)] (1)  At a minimum, your 

permit application must include a description of the geology of the proposed permit and adjacent 
areas down to and including the deeper of either the stratum immediately below the lowest coal 
seam to be mined or any aquifer below the lowest coal seam to be mined that may be adversely 
impacted by mining.  The description must include the areal and structural geology of the 
proposed permit and adjacent areas and other parameters that influence the required reclamation 
and the occurrence, availability, movement, quantity, and quality of potentially impacted surface 
water and groundwater.  It must be based on— 

 
(i)  The maps, plans, and cross sections required by § 779.24 of this chapter. 
 
(ii)  Geological literature. 
 
(iii)  Analyses of samples collected from test borings; drill cores; or fresh, 

unweathered, uncontaminated samples from rock outcrops from the proposed permit area, down 
to and including the deeper of either the stratum immediately below the lowest coal seam to be 
mined or any aquifer below the lowest seam to be mined that may be adversely impacted by 
mining.  The analyses must include: 

 
(A)  Logs showing the lithologic characteristics, including physical properties 

and thickness, of each stratum and the location of any groundwater. 
 
(B)  Chemical analyses identifying those strata that may contain acid-forming 

materials, toxic-forming materials, or alkalinity-producing materials and the extent to which each 
stratum contains those materials.  

 
(C)  Chemical analyses of the coal seam for acid-forming or toxic-forming 

materials, including total sulfur and pyritic sulfur. 
 

(iv)  Any additional geologic information that the regulatory authority determines 
to be necessary to protect the hydrologic balance or to meet the performance standards of this 
chapter.  

 
(2)  You may request the regulatory authority to waive the requirements of paragraph 

(f)(1)(iii) of this section, in whole or in part.  The regulatory authority may grant the waiver 
request only after finding in writing that the collection and analysis of that data is unnecessary 
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because other representative information is available to the regulatory authority in a satisfactory 
form. 

 
(g)  Cumulative impact area information. [Formerly §780.21(c)] (1)  The regulatory 

authority will obtain the hydrologic, geologic, and biological information necessary to assess the 
probable cumulative hydrologic impacts of the proposed operation and all anticipated mining on 
surface-water and groundwater systems in the cumulative impact area, as required by § 780.21 of 
this part, from the appropriate federal or state agencies, to the extent that the information is 
available from those agencies.   

 
(2)  If the information is not available from those agencies, you must gather and 

submit this information to the regulatory authority as part of the permit application before the 
regulatory authority may approve your application.  You also may submit data and analyses from 
nearby mining operations if the site of those operations is representative of the proposed 
operations in terms of topography, hydrology, geology, geochemistry, and method of mining. 

 
(3)  The regulatory authority may not approve the permit application until the 

necessary hydrologic, geologic, and biological information for the cumulative impact area is 
available, either from other agencies or from you, the applicant. 

 
(h)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area 

includes only lands eligible for remining, you may request that the regulatory authority reduce or 
waive the baseline information requirements of this section. 

 
(ii)  The regulatory authority may approve your request if it determines that the 

requirements of §§780.19(a), 780.20, and 780.21 of this part can be met with less information or 
on the basis of information already available from other operations in the vicinity of the 
proposed operation. 

 
(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority 

may waive the biological condition information requirements of paragraph (e) of this section if 
you demonstrate, and if the regulatory authority finds in writing, that your operation will not— 

 
(A)  Mine through or bury a perennial, intermittent, or ephemeral stream; 
 
(B)  Create a point-source discharge to any perennial, intermittent, or 

ephemeral stream; or 
 
(C)  Modify the base flow of any perennial or intermittent stream. 
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(ii)  Paragraph (h)(2)(i) will apply only if other information available to the 
regulatory authority adequately describes the biological condition of streams within the proposed 
permit and adjacent areas. 

 
(i)  Coordination with Clean Water Act agencies.  The regulatory authority will consult 

with the agencies responsible for issuing permits, authorizations, and certifications under the 
Clean Water Act and make best efforts to minimize differences in baseline data collection points 
and parameters to the extent practicable and consistent with each agency’s mission, statutory 
requirements, and implementing regulations. 
  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

54 
 

§ 780.20  Determination of the probable hydrologic consequences (PHC) of mining and 
reclamation operations.  [Formerly §780.21(f)] 
 
(a)  Content of PHC determination.  Your permit application must contain a 

determination of the probable hydrologic consequences of the proposed operation upon the 
quality and quantity of surface water and groundwater and the biological condition of perennial 
and intermittent streams under seasonal flow conditions for the proposed permit and adjacent 
areas.  The determination must be based on an analysis of the baseline hydrologic, geologic, 
biological, and other information required under § 780.19 of this part.  It must include findings 
on:   

 
(1)  Whether the operation may cause material damage to the hydrologic balance 

outside the permit area. 
 
(2)  Whether acid-forming or toxic-forming materials are present that could result in 

the contamination of surface water or groundwater. 
 
(3)  Whether the proposed operation may result in contamination, diminution, or 

interruption of an underground or surface source of water within the proposed permit or adjacent 
areas that is used for a domestic, agricultural, industrial, or other legitimate purpose. 

 
(4)  Whether the proposed operation will either intercept or create  aquifers in surface 

mine spoil or underground mine voids.  
 
(5)  What impact the proposed operation will have on:   

 
(i)  Sediment yields from the area to be disturbed; 
 
(ii)  Water quality within the proposed permit and adjacent areas, including, at a 

minimum— 
 

(A)  Major anions including, at a minimum, bicarbonate, sulfate, and chloride. 
 

(B)  Major cations, including, at a minimum, calcium, magnesium, sodium, 
and potassium. 

 
(C)  pH. 
 
(D)  Selenium. 
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(E)  Specific conductance corrected to 25°C. 
 
(F)  Total alkalinity. 
 
(G)  Total dissolved solids. 
 
(H)  Hot acidity. 
 
(I)  Total iron. 
 
()J  Total manganese. 
 
(K)  Total suspended solids. 
 
(L)   Other water quality parameters of local importance, as determined by a 

review of the baseline information required under § 780.19 of this part. 
 

(iii)  Flooding and precipitation runoff patterns and characteristics in accordance 
with §780.29 of this part. 

 
(iv)  Peak flow magnitude and frequency for perennial, intermittent, and 

ephemeral streams within the proposed permit and adjacent areas.  
 
(v)  Seasonal variations in streamflow. 
 
(vi)  The availability of groundwater and surface water, including the impact of 

any diversion of surface or subsurface flows to underground mine workings or any changes in 
watershed size as a result of the postmining surface configuration. 

 
(vii)  The biological condition of streams within the proposed permit and adjacent 

areas.  
 
(viii)  Other characteristics as required by the regulatory authority.   

 
(b)  Supplemental information. [Formerly §780.21(b)(3)] The regulatory authority must 

require that you, the applicant, submit supplemental information if the PHC determination 
indicates that the proposed operation may result in adverse impacts to the hydrologic balance or 
to the biological condition of streams within the proposed permit or adjacent areas, or that acid-
forming or toxic-forming material is present that may result in the contamination of groundwater 
or surface water.  The supplemental information must be adequate to fully evaluate the probable 
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hydrologic consequences and to plan remedial and reclamation activities.  It may include 
additional drilling, geochemical analyses of overburden materials, aquifer tests, hydrogeologic 
analyses of the water-bearing strata, analyses of flood flows, or analyses of other water-quality or 
water-quantity characteristics. 

 
(c)  Subsequent reviews of PHC determinations.  (1)  The regulatory authority must 

review each application for a permit revision to determine whether a new or updated PHC 
determination is needed. 

 
(2)  The regulatory authority must require that you prepare a new or updated PHC 

determination if the review under paragraph (c)(1) of this section finds that one is needed.   
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§ 780.21  Cumulative hydrologic impact assessment (CHIA).  [Formerly §780.21(g)] 
 
(a)  General.  (1)  The regulatory authority must prepare an assessment of the probable 

cumulative hydrologic impacts of the proposed operation and all anticipated mining upon 
surface-water and groundwater systems in the cumulative impact area.  This assessment, which 
is known as the CHIA, must be sufficient to determine, for purposes of permit approval, whether 
the proposed operation has been designed to prevent material damage to the hydrologic balance 
outside the permit area, as that term is defined in § 701.5 of this chapter.  

 
(2)  In preparing the CHIA, the regulatory authority will consider relevant 

information on file for other mining operations located within the cumulative impact area or in 
similar watersheds.  

 
(3)  As provided in §780.19(g) of this part, the regulatory authority may not approve 

your permit application until the hydrologic, geologic, and biological information needed to 
prepare the CHIA is available, either from other federal and state agencies or from you. 

 
(b)  Contents.  At a minimum, the CHIA must include— 
 

(1)  A map and a description of the cumulative impact area, as that term is defined in 
§701.5 of this chapter. 

 
(2)  A description of all previous, existing, and anticipated surface and underground 

mining within the cumulative impact area. 
 
(3)  A description of baseline hydrologic information for the cumulative impact area, 

including qualitative and quantitative information concerning the usage of surface water and 
groundwater, the quality and quantity of surface water and groundwater, and the biological 
condition of streams. 

 
(4)  A discussion of any potential concerns identified in the PHC determination 

required under § 780.20 of this part. 
 
(5)  A quantitative assessment of how all anticipated mining may potentially impact 

each baseline parameter, and how those impacts might affect the hydrologic balance outside the 
proposed permit area. 

 
(6)  Quantitative criteria defining material damage to the hydrologic balance outside 

the permit area on a site-specific basis in terms of parameters of concern. 
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(7)  Threshold values for water quality and quantity parameters that, when detected 
by the monitoring required under §§ 816.35 and 816.36 of this chapter, will trigger reassessment 
of the PHC determination and CHIA, as well as the development and implementation of 
appropriate corrective measures under § 773.17(i) of this chapter. 

 
(8)  An evaluation, with references to supporting data and analyses, of whether the 

CHIA will support a finding that the proposed operation has been designed to prevent material 
damage to the hydrologic balance outside the permit area.  To support this finding, the CHIA 
must contain the following determinations— 

 
(i)  After taking into account seasonal variations in flow, the amount and 

concentration of parameters of concern discharged to groundwater and surface water during all 
phases of mining and reclamation at all times of the year will not cause material damage to the 
biological condition of the receiving stream. 

 
(ii)  The proposed operation has been designed to ensure that both the mining 

operation and the final configuration of the reclaimed area will not result in increased peak flows 
from precipitation events or thaws, when compared with premining peak flows. 

 
(iii)  The total volume of flow from the reclaimed area, during every season of the 

year, will not vary in a way that would preclude or disrupt any existing or approved use of 
surface water or groundwater or any designated use of surface water under section 101(a) or 
303(c) of the Clean Water Act.  

 
(iv)  Perennial and intermittent streams located outside the permit area but within 

the cumulative impact area will continue to have sufficient base flow and recharge capacity; i.e., 
perennial stream segments will retain perennial flows and intermittent stream segments will 
retain at least intermittent flows both during and after mining and reclamation. 

 
(v)  The cumulative effects of the proposed operation on streams located outside 

the permit area will not result in a change in stream classification or preclude any designated use 
under section 101(a) or 303(c) of the Clean Water Act. 
 

(c)  Subsequent reviews.  (1)  The regulatory authority must review each application for a 
permit revision to determine whether a new or updated CHIA is needed. 

 
(2)  The regulatory authority must reevaluate the CHIA during the midterm permit 

review required by § 774.10 of this chapter and during the permit renewal process to determine 
whether the CHIA remains accurate and whether the material damage criteria and corrective 
action thresholds in the CHIA and the permit are adequate to ensure that material damage to the 
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hydrologic balance outside the permit area will not occur.  This evaluation must include a review 
of all water monitoring data from both this operation and all other mining permits issued within 
the cumulative impact area. 

 
(3)  The regulatory authority must prepare a new or updated CHIA if the review 

conducted under paragraph (c)(1) or (c)(2) of this section finds that one is needed. 
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§ 780.22  Hydrologic reclamation plan and alternative water sources. [Formerly §780.21(h)] 
 
(a)  Hydrologic reclamation plan.  Your permit application must include a plan, with 

maps and descriptions, demonstrating how the proposed operation will comply with the 
applicable provisions of this subchapter and subchapter K of this chapter that relate to protection 
of the hydrologic balance.  The plan must— 

 
(1)  Be specific to local hydrologic conditions. 
 
(2)  Include preventive or remedial measures for any potential adverse hydrologic 

consequences identified in the PHC determination prepared under § 780.20 of this part.  These 
measures must describe the steps that you will take during mining and reclamation through final 
bond release under § 800.42(d) of this chapter to— 

 
(i)  Minimize disturbances to the hydrologic balance within the proposed permit 

and adjacent areas. 
 
(ii)  Prevent material damage to the hydrologic balance outside the proposed 

permit area. 
 
(iii)  Meet applicable federal and state water quality laws and regulations. 
 
(iv)  Protect the rights of existing water users in accordance with paragraph (b) of 

this section and §816.40 of this chapter. 
 
(v)  Avoid acid or toxic drainage to surface waters or degradation of groundwater. 
 
(vi)  Prevent, to the extent possible using the best technology currently available, 

additional contributions of suspended solids to streamflow. 
 
(vii)  Provide water-treatment facilities when needed. 
 
(viii)  Control surface-water runoff. 
 
(ix)  Restore the approximate premining recharge capacity.  

(3)  Address the impacts of any transfers of water among active and abandoned mines 
within the proposed permit and adjacent areas. 

 



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

61 
 

(4)  Describe the steps that you will take during mining and reclamation through final 
bond release to protect and enhance aquatic life and related environmental values to the extent 
possible using the best technology currently available. 

 
(b)  Alternative water source information. [Formerly §780.21(e)] (1)  If the PHC 

determination prepared under § 780.20 of this part indicates that the proposed mining operation 
may result in contamination, diminution, or interruption of an underground or surface source of 
water within the proposed permit or adjacent areas that is used for a domestic, agricultural, 
industrial, or other legitimate purpose, your application must demonstrate that alternative water 
sources are both available and feasible to develop.  The alternative water sources must be of 
suitable quality and sufficient in quantity to support existing premining uses and approved 
postmining land uses.   

 
(2)  If you cannot identify an alternative water source that is both suitable and 

available, you must modify your application to prevent the proposed operation from 
contaminating, interrupting, or diminishing any water supply protected under §816.40 of this 
chapter. 

 
(3)(i)  When a suitable alternative water source is available, your operation plan must 

require that the alternative water supply be developed and installed on a permanent basis before 
your operation may adversely affect an existing water supply protected under §816.40 of this 
chapter. 

 
(ii)  Paragraph (b)(3)(i) of this section will not apply immediately if you 

demonstrate, and the regulatory authority finds, that the proposed operation also would adversely 
affect the replacement supply.  In that case, your plan must require provision of a temporary 
replacement water supply until it is safe to install the permanent replacement water supply 
required under paragraph (b)(3)(i) of this section. 

 
(4)  Your application also must describe how you will provide both temporary and 

permanent replacements for any unexpected losses of water supplies protected under §816.40 of 
this chapter. 
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§ 780.23  Monitoring plans and related requirements.  [Existing §780.23 will be redesignated 
as §780.24] 
 
(a)  Groundwater monitoring plan. [Formerly §780.21(i)] (1)  General.  Your permit 

application must include a groundwater monitoring plan adequate to evaluate the impacts of the 
mining operation on groundwater in the proposed permit and adjacent areas and to determine in a 
timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area.  The plan must— 

 
(i)  Identify the parameters to be monitored. 
 
(ii)  Specify the sampling frequency for each parameter. 
 
(iii)  Establish a sufficient number of appropriate monitoring sites within the zone 

of potential influence of the proposed operation.  At a minimum, the plan must include— 
 

(A)  Monitoring sites located up-gradient and down-gradient of the proposed 
operation; 

 
(B)  Monitoring wells placed in backfilled portions of the permit area after 

backfilling and grading of all or a portion of the permit area is completed; and 
 
(C)  If required by the regulatory authority, monitoring wells in underground 

mine workings that are hydrologically connected to the proposed permit area.  
 
(iv)  Describe how the monitoring data will be used to determine the impacts of 

the operation upon the hydrologic balance and the biological condition of streams within the 
permit and adjacent areas.   

 
(v)  Describe how the water samples will be collected, preserved, stored, and 

transmitted for analysis.  
 

(2)  Parameters.  (i)  The plan must provide for the monitoring of parameters that 
relate to the suitability of the groundwater to support existing and approved uses, including the 
premining and postmining land uses, the biological condition of streams, and the uses of those 
streams as designated under section 101(a) or 303(c) of the Clean Water Act. 

 
(ii)  At a minimum, the plan must require that the following parameters be 

measured at each location every three months, with data submitted to the regulatory authority at 
the same frequency: 
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(A)  Major anions, including, at a minimum, bicarbonate, chloride, and 

sulfate. 
 
(B)  Major cations, including, at a minimum, calcium, magnesium, potassium, 

and sodium. 
 

(C)  pH. 
 
(D)  Selenium. 
 
(E)  Specific conductance corrected to 25°C. 
 
(F)  Total alkalinity. 
 
(G)  Total dissolved solids. 
 
(H)  Hot acidity. 
 
(I)  Total iron. 
 
(J)  Total manganese. 
 
(K)  Water levels, discharge rates, or yield rates. 
 
(L)  Any parameter listed in §780.19(d) of this part, if detected by the 

sampling conducted under that paragraph. 
 
(M)  Any other parameters of local significance, as determined by the 

regulatory authority, based upon the information and analyses required under §§ 780.19 through 
780.21 of this part. 

 
(3)  Regulatory authority review and action.  (i)  Upon completing review of the 

application, the regulatory authority may require that you revise the plan to increase the 
frequency of monitoring, to require monitoring of additional parameters, or to require monitoring 
at additional locations, if the additional requirements would contribute to protection of the 
hydrologic balance.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the 
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monitoring plan and require that you make any necessary changes.  At a minimum, the plan must 
require monitoring of all parameters for which material damage thresholds and corrective action 
trigger values are established pursuant to the cumulative hydrologic impact assessment. 

 
(4)  Exception.  If you can demonstrate, on the basis of the PHC determination 

prepared under §780.20 of this part or other available information that a particular water-bearing 
stratum in the proposed permit and adjacent areas does not serve as an aquifer that is essential to 
maintain  the hydrologic balance within the cumulative impact area, the regulatory authority may 
waive monitoring of that stratum.   

 
(b)  Surface-water monitoring plan. [Formerly §780.21(j)] (1)  General.  Your permit 

application must include a surface-water monitoring plan adequate to evaluate the impacts of the 
mining operation on surface water in the proposed permit and adjacent areas and to determine in 
a timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area.  The plan must— 

 
(i)  Identify the water quantity and quality parameters to be monitored. 
 
(ii)  Require on-site measurement of precipitation amounts at specified locations 

within the permit area, using self-recording devices.  Measurement of precipitation amounts must 
continue through Phase II bond release under §800.42(c) of this chapter or any longer period 
specified by the regulatory authority.  

 
(iii)  Specify the sampling frequency for each parameter to be monitored. 
 
(iv)  Establish a sufficient number of appropriate locations within the potential 

zone of influence of the proposed operation at which the parameters identified in paragraphs 
(b)(1)(ii) and (b)(2) of this section will be monitored.  At a minimum, the plan must include 
locations upstream and downstream of the proposed operation. 

 
(v)  Describe how the monitoring data will be used to determine the impacts of 

the operation upon the hydrologic balance, including water quality, water quantity, and the 
magnitude and frequency of peak flows, and the biological condition of streams within the 
proposed permit and adjacent areas.   

 
(vi)  Describe how the water samples will be collected, preserved, stored, and 

transmitted for analysis.  
 

(2)  Parameters.  (i)  General requirements.  The plan must provide for the monitoring 
of parameters that relate to the— 
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(A)  Applicable effluent limitation guidelines and standards under 40 CFR 

part 434. 
 
(B)  Findings and predictions in the PHC determination prepared under 

§780.20 of this part. 
 
(C) Surface-water runoff control plan prepared under §780.29 of this part. 
 
(D)  Biological condition of streams and other surface-water bodies; 
 
(E)  Suitability of the surface water to support existing and approved uses, 

including the premining and postmining land uses, and any designated uses under section 101(a) 
or 303(c) of the Clean Water Act.  

 
(ii)  Monitoring locations other than point-source discharges.  For all monitoring 

locations other than point-source discharges, the plan must require that the following parameters 
be measured at each location at least every 3 months, with data submitted to the regulatory 
authority at the same frequency:  

 
(A)  Flow rates.  The plan must require use of generally accepted professional 

flow measurement techniques.  Visual observations are not acceptable. 
 
(B)  Major anions, including, at a minimum, bicarbonate, chloride, and 

sulfate. 
 
(C)  Major cations, including, at a minimum, calcium, magnesium, potassium, 

and sodium. 
 
(D)  pH. 
 
(E)  Selenium. 
 
(F)  Specific conductance corrected to 25°C. 
 
(G)  Total alkalinity. 
 
(H)  Total dissolved solids. 
 
(I)  Hot acidity. 
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(J)  Total iron. 
 
(K)  Total manganese. 
 
(L)  Total suspended solids. 
 
(M)  Any parameter listed in §780.19(d) of this part, if detected by the 

sampling conducted under that paragraph. 
 
(N)  Any other parameters of local significance, as determined by the 

regulatory authority, based upon the information and analyses required under §§ 780.19 through 
780.21 of this part. 

 
(O)  Any other parameters for which the National Pollutant Discharge 

Elimination System permitting authority establishes effluent limits.  
 

(iii)  Point-source discharges.  For point-source discharges, the plan must— 
 

(A)  Provide for monitoring in accordance with 40 CFR parts 122, 123, and 
434 and as required by the National Pollutant Discharge Elimination System permitting 
authority. 

 
(B)  Require measurement of flow rates of point-source discharges, using 

generally accepted professional flow measurement techniques. 
 
(iv)  Section 404 requirements.  The plan must incorporate any site-specific 

monitoring requirements imposed by the agency responsible for administration of section 404 of 
the Clean Water Act. 

(3)  Regulatory authority review and action.  (i)  Upon completing review of your 
application, the regulatory authority may require that you revise the plan to increase the 
frequency of monitoring, to require monitoring of additional parameters, or to require monitoring 
at additional locations, if the additional requirements would contribute to protection of the 
hydrologic balance.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the 
monitoring plan and require that you make any necessary changes.  At a minimum, the plan must 
require monitoring of all parameters for which material damage thresholds and corrective action 
trigger values have been established pursuant to the cumulative hydrologic impact assessment. 
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(c)  Biological condition monitoring plan.  (1)  General.  Your permit application must 

include a plan for monitoring the biological condition of perennial and intermittent streams 
within the proposed permit and adjacent areas.  The plan must be adequate to evaluate the 
impacts of the mining operation on the biological condition of those streams and to determine in 
a timely manner whether corrective action is needed to prevent the operation from causing 
material damage to the hydrologic balance outside the permit area. 

 
(2)  Monitoring techniques.  (i)  The plan must identify the biological metrics to be 

monitored, the sampling frequency (at least annually), and monitoring site locations.  It must 
require that monitoring data be submitted to the regulatory authority on an annual basis. 

 
(ii)  The plan must adhere to the protocols established by the state or tribal 

authority responsible for preparing the water quality inventory under section 305(b) of the Clean 
Water Act in the jurisdiction in which the proposed operation is located or other protocols 
utilized by the agencies responsible for implementing the Clean Water Act. 

 
(iii)  The plan must explain how the proposed techniques will be sufficient to 

monitor the impacts of the operation on the biological condition of all perennial or intermittent 
streams within the proposed permit and adjacent areas without unnecessarily depleting the 
populations of the species being monitored. 

 
(3)  Regulatory authority review and action.  (i)  Upon completing review of your 

application, the regulatory authority may require that you revise the plan to adjust monitoring 
locations, the frequency of monitoring, and the species to be monitored.  

 
(ii)  After completing preparation of the cumulative hydrologic impact assessment 

required under § 780.21 of this part, the regulatory authority must reconsider the adequacy of the 
monitoring plan and require that you make any necessary changes. 

 
(d)  Exceptions.  (1)  Lands eligible for remining.  (i)  If the proposed permit area 

includes only lands eligible for remining, you may request that the regulatory authority modify 
the groundwater and surface-water monitoring requirements of paragraphs (a) and (b) of this 
section and modify or waive the biological condition monitoring plan requirements of paragraph 
(c) of this section. 

 
(ii)  The regulatory authority may approve your request if it determines that a less 

extensive monitoring plan will be adequate to monitor the impacts of the proposed operation on 
groundwater and surface water, based upon an evaluation of the quality of groundwater and 
surface water and the biological condition of the receiving stream at the time of application. 
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(2)  Operations that avoid streams.  (i)  Upon your request, the regulatory authority 

may waive the biological condition monitoring plan requirements of paragraph (c) of this section 
if you demonstrate, and if the regulatory authority finds in writing, that your operation will not— 

 
(A)  Mine through or bury any perennial, intermittent, or ephemeral stream; 
 
(B)  Create a point-source discharge to any perennial or intermittent stream; or 
 
(C)  Modify the base flow of any perennial or intermittent stream. 
 

(ii)  If you meet all the criteria of paragraph (d)(2)(i) of this section with the 
exception of paragraph (d)(2)(i)(B) of this section, you may request, and the regulatory authority 
may approve, limiting the biological condition monitoring requirements of paragraph (c) of this 
section to only the stream that will receive the point-source discharge. 

 
(e)  Coordination with Clean Water Act agencies.  The regulatory authority will consult 

with the agencies responsible for issuing permits, authorizations, and certifications under the 
Clean Water Act and make best efforts to minimize differences in monitoring locations and 
reporting requirements to the extent practicable and consistent with each agency’s mission, 
statutory requirements, and implementing regulations. 
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§ 780.24  Postmining land use plan.  [Formerly §780.23(b), paragraph (a) moved to §779.22.] 
 
(a)  What information must my application contain?  Your application must— 
 

(1)  Describe and map the proposed use or uses  of the land within the proposed 
permit area following reclamation, based on the categories of land uses listed in the definition of 
land use in §701.5 of this chapter. 

 
(2)  Discuss the utility and capability of the reclaimed land to support a variety of 

other uses, including the uses that the land was capable of supporting before any mining, as 
identified under §779.22 of this chapter, regardless of the proposed postmining land use. 

 
(3)  Explain how the proposed postmining land use is consistent with existing state 

and local land use policies and plans.   
 
(4)  Include a copy of the comments concerning the proposed postmining use that you 

receive from the— 
 

(i)  Legal or equitable owner of record of the surface of the proposed permit area; 
and 

 
(ii)  State and local government agencies that would have to initiate, implement, 

approve, or authorize the proposed use of the land following reclamation. 
 
(5)  Explain in detail how the proposed postmining land use will be achieved and 

what support activities may be needed to do so.  
 
(6)  Include any materials that the regulatory authority needs to make a decision under 

paragraph (b) of this section. 
 
(b) [Moved from existing § 816.133(c)] Requirements for alternative postmining land 

uses.  (1)  Paragraph (b) of this section applies to you if you propose to restore the proposed 
permit area or a portion thereof to a condition capable of supporting a higher or better use rather 
than to a condition capable of supporting the use or uses that the land supported before any 
mining.  

 
(2)  The regulatory authority may approve a higher or better use as an alternative 

postmining land use only if, after consultation with the landowner or the land management 
agency having jurisdiction over the lands, the regulatory authority finds, in writing, that your 
application demonstrates that the proposed use or uses meet the following requirements— 
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(i)  There is a reasonable likelihood for achievement of the proposed use, as 

documented by construction contracts, economic forecasts, land use planning agency studies, or 
zoning. 

 
(ii)  The proposed use does not present any actual or probable hazard to public 

health or safety or any threat of water diminution or pollution. 
 
(iii)  The proposed use will not— 

 
(A)  Be impractical or unreasonable. 
 
(B)  Be inconsistent with applicable land use policies or plans. 
 
(C)  Involve unreasonable delay in implementation.  Under this criterion, the 

regulatory authority may not approve retention of mining-related structures other than roads and 
impoundments for potential future use as part of the postmining land use.  If a structure is not in 
use as part of the approved postmining land use by the end of the revegetation responsibility 
period specified in § 816.115 of this chapter, you must remove the structure and reclaim the land 
upon which it was located.  The amount of bond required for the permit must include the cost of 
removing the structure and reclaiming the land. 

 
(D)  Cause or contribute to a violation of federal, state, or local laws. 
 
(E)  Have a substantially greater adverse impact on the biological condition of 

perennial and intermittent streams than would occur if the land were restored to a condition 
capable of supporting the uses that it was capable of supporting before any mining. 

 
(F)  Cause changes in peak flows from the reclaimed area to the extent that the 

changes would result in material damage to the hydrologic balance outside the permit area.   
 
(G)  Cause the total volume of flow from the reclaimed area, during every 

season of the year, to vary in a way that would preclude any existing or approved use of surface 
water or groundwater or any designated use of surface waters under section 101(a) or 303(c) of 
the Clean Water Act. 

 
(iv)  The revegetation plan requires the use of native tree and shrub species for 

revegetation of all portions of the proposed permit area that were forested at the time of 
application or that would revert to forest under conditions of natural succession, provided that 
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the planting of trees on those lands would not be inconsistent with achievement of the proposed 
postmining land use. 

 
(c)  Special provision for previously mined areas. [Formerly the last sentence of 

§816.133(b)] If the land was previously mined and cannot be reclaimed to the land use that 
existed before any mining because of the previously mined condition, you may propose, and the 
regulatory authority may approve, any appropriate postmining land use that is both achievable 
and compatible with land uses in the surrounding area, provided that you comply with 
paragraphs (a) and (b)(2)(iv) of this section.  
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§ 780.25  Siltation structures, impoundments, and refuse piles. 
 
(a)  General.  Each application must include a general plan and a detailed design plan for 

each proposed siltation structure, impoundment, and refuse pile within the proposed permit area. 
 

(1)  Each general plan must—(i)  Be prepared by, or under the direction of, and 
certified by a qualified, registered, professional engineer, a professional geologist, or in any State 
which authorizes land surveyors to prepare and certify such plans, a qualified, registered, 
professional, land surveyor, with assistance from experts in related fields such as landscape 
architecture. 

 
(ii)  Contain a description, map, and cross section of the structure and its location. 
 
(iii)  Contain hydrologic and geologic information required to assess the 

hydrologic impact of the structure. 
 
(iv)  Contain an analysis of the potential effect on the structure if subsurface strata 

subside as a result of past, current, or future underground mining activities within the proposed 
permit and adjacent areas. 

 
(v)  Contain an analysis of the potential for the impoundment to drain into 

subjacent underground mine workings, together with an analysis of the impacts of such drainage. 
 
(vi)  Contain a certification statement which includes a schedule setting forth the 

dates that any detailed design plans for structures that are not submitted with the general plan 
will be submitted to the regulatory authority.  The regulatory authority shall have approved, in 
writing, the detailed design plan for a structure before construction of the structure begins. 

 
(2)(i)  Impoundments meeting the criteria for Significant Hazard Class or High 

Hazard Class (formerly Class B or C) dams in “Earth Dams and Reservoirs,” Technical Release 
No. 60 (210–VI–TR60, July 2005), published by the U.S. Department of Agriculture, Natural 
Resources Conservation Service, must comply with the requirements of this section for 
structures that meet the criteria in §77.216(a) of this title.  Technical Release No. 60 (TR–60) is 
hereby incorporated by reference.  The Director of the Federal Register approves this 
incorporation by reference in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  You may 
review and download the incorporated document from the Natural Resources Conservation 
Service's Web site at http://www.info.usda.gov/scripts/lpsiis.dll/TR/TR_210_60.htm.  You may 
inspect and obtain a copy of this document, which is on file at the Administrative Record Room, 
Office of Surface Mining Reclamation and Enforcement, 1951 Constitution Avenue, NW, 
Washington, DC 20240.  For information on the availability of this document at OSM, call 202–
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208–2823.  You also may inspect a copy of this document at the National Archives and Records 
Administration (NARA).  For information on the availability of this material at NARA, call 202–
741–6030 or go to 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
(ii)  Each detailed design plan for a structure that meets the criteria in § 77.216(a) 

of this title must— 
 

(A)  Be prepared by, or under the direction of, and certified by a qualified 
registered professional engineer with assistance from experts in related fields such as geology, 
land surveying, and landscape architecture; 

 
(B)  Reflect any geotechnical investigation, design, and construction 

requirements for the structure, including any investigations and measures needed to protect 
against potential adverse impacts from subsidence resulting from underground mine workings 
underlying or adjacent to the structure; 

 
(C)  Describe the operation and maintenance requirements for each structure; 

and 
 
(D)  Describe the timetable and plans to remove each structure, if appropriate. 

 
(b)  Siltation structures.  Siltation structures must be designed in compliance with the 

requirements of § 816.46 of this chapter. 
 
(c)  Permanent and temporary impoundments.  (1)  Permanent and temporary 

impoundments must be designed to comply with the requirements of § 816.49 of this chapter. 
 

(2)  Each plan for an impoundment meeting the criteria in § 77.216(a) of this title 
must comply with the requirements of § 77.216–2 of this title.  The plan required to be submitted 
to the District Manager of MSHA under § 77.216 of this title must be submitted to the regulatory 
authority as part of the permit application. 

 
(3)  For impoundments not included in paragraph (a)(2) of this section, the regulatory 

authority may establish, through the regulatory program approval process, engineering design 
standards that ensure stability comparable to a 1.3 minimum static safety factor in lieu of 
engineering tests to establish compliance with the minimum static safety factor of 1.3 specified 
in § 816.49(a)(4)(ii) of this chapter. 
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(4)  If the structure meets the Significant Hazard Class or High Hazard Class criteria 
for dams in TR–60 or meets the criteria of § 77.216(a) of this chapter, each plan must include a 
stability analysis of the structure.  The stability analysis must include, but not be limited to, 
strength parameters, pore pressures, and long-term seepage conditions.  The plan also must 
contain a description of each engineering design assumption and calculation with a discussion of 
each alternative considered in selecting the specific design parameters and construction methods. 

 
(d)  Coal mine waste impoundments and refuse piles.  If you, the permit applicant, 

propose to place coal mine waste in a refuse pile or impoundment, or if you plan to use coal mine 
waste to construct an impounding structure, you must comply with the applicable requirements 
in paragraphs (d)(1) through (d)(3) of this section. 

 
(1)  Requirements related to perennial and intermittent streams.  If you propose to 

construct a refuse pile or coal mine waste impoundment in or within 100 feet of a perennial or 
intermittent stream, you must— 

 
(i)  Explain, to the satisfaction of the regulatory authority, why an alternative 

configuration or coal mine waste disposal method that would not result in placement of coal 
mine waste in or within 100 feet of a perennial or intermittent stream is not reasonably possible; 
and 

 
(ii)  Comply with the requirements of § 780.28 of this part concerning activities in 

or near perennial and intermittent streams. 
 

(2)  Design requirements for refuse piles.  Refuse piles must be designed to comply 
with the requirements of §§ 816.81 and 816.83 of this chapter. 

 
(3)  Design requirements for coal mine waste impoundments and impounding 

structures.  Impounding structures constructed of or intended to impound coal mine waste must 
be designed to comply with the requirements of §§ 816.81 and 816.84 of this chapter, which 
incorporate the requirements of paragraphs (a) and (c) of § 816.49 of this chapter.  In addition, 
the design must meet the following requirements— 

 
(i)  The plan for each structure that meets the criteria of § 77.216(a) of this title 

must comply with the requirements of § 77.216–2 of this title. 
 
(ii)  Each plan for a coal mine waste impoundment must contain the results of a 

geotechnical investigation to determine the structural competence of the foundation that will 
support the proposed impounding structure and the impounded material.  An engineer or 
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engineering geologist must plan and supervise the geotechnical investigation.  In planning the 
investigation, the engineer or geologist must— 

 
(A)  Determine the number, location, and depth of borings and test pits using 

current prudent engineering practice for the size of the impoundment and the impounding 
structure, the quantity of material to be impounded, and subsurface conditions. 

 
(B)  Consider the character of the overburden and bedrock, the proposed 

abutment sites for the impounding structure, and any adverse geotechnical conditions that may 
affect the particular impoundment. 

 
(C)  Identify all springs, seepage, and groundwater flow observed or 

anticipated during wet periods in the area of the proposed impoundment. 
 
(D)  Consider the possibility of mudflows, rock-debris falls, or other 

landslides into the impoundment or impounded material. 
 

(iii) [Formerly located at 816.84(f)] The design must allow at least 90 percent of 
the water stored in the impoundment during the design precipitation event to be removed within 
a 10-day period. 
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§ 780.28  What additional requirements apply to proposed activities in, through, or 
adjacent to perennial and intermittent streams? 

 
(a)  To what activities does this section apply?  This section applies to applications to 

conduct surface mining activities in or through perennial or intermittent streams as that term is 
defined in §701.5 of this chapter, or on the surface of lands within 100 feet, measured 
horizontally, of such streams.  Those activities include, but are not limited to, mining through or 
diverting streams; constructing sedimentation ponds, excess spoil fills, and coal mine waste 
disposal facilities in or near streams; and constructing stream crossings for roads and utilities, as 
well as the full range of mining and reclamation activities that the application may propose to 
take place outside the stream but on the surface of lands within 100 feet of the stream. 

 
(b)  What must I include in my application?  Whenever you propose to conduct any 

surface mining activity in or through a segment of a perennial or intermittent stream, or on the 
surface of land within 100 feet of a perennial or intermittent stream, you, the permit applicant, 
must— 

 
(1)  Demonstrate that the proposed activity would not— 
 

(i)  Preclude any premining use, or any designated use under section 101(a) or 
303(c) of the Clean Water Act, of the affected stream segment following the completion of 
mining and reclamation. 

 
(ii)  Have more than a minimal adverse impact on the premining ecological 

function of the affected stream segment following the completion of mining and reclamation. 
 
(iii)  Result in conversion of the stream segment from intermittent to ephemeral or 

from perennial to either intermittent or ephemeral.   
 
(iii)  Cause or contribute to a violation of federal, state, or tribal water quality 

standards. 
 
(iv)  Cause material damage to the hydrologic balance outside the permit area. 
 

(2)  In areas that were forested at the time of application or that would revert to forest 
under conditions of natural succession, propose to establish or reestablish a 300-foot forested 
buffer using native species, including species with riparian characteristics, on each side of the 
stream as part of the reclamation process, unless doing so would be clearly inconsistent with the 
postmining land use. 
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(c)  What special permit application requirements apply if you propose to mine through 
or divert a stream?   

 
(1)  The design and location of perennial, intermittent, and ephemeral stream channels 

to be restored after the completion of mining must be similar to the premining drainage pattern 
documented under §779.16 of this chapter, unless the regulatory authority approves a different 
pattern based on stability or fish and wildlife enhancement concerns. 

 
(2)  If you propose to mine through or divert a perennial or intermittent stream, you 

must— 
 

(i)  Comply with the requirements of paragraph (b)(1) of this section. 
 
(ii)  Demonstrate that there is no reasonable alternative that would avoid mining 

through or diverting the stream. 
 

(iii)  Design the operation to minimize the extent to which the stream will be 
mined through or diverted. 

 
(iv)  Demonstrate, based upon a preponderance of the evidence, that you can 

restore the form and ecological function of the affected stream segment using the techniques in 
the proposed reclamation plan. 

 
(v)  Comply with the following stream-channel restoration and stream-channel 

diversion design requirements: 
 

(A)  Designs for permanent stream-channel diversions, temporary stream-
channel diversions that will remain in use for 2 or more years, and stream channels to be restored 
after the completion of mining must adhere to natural channel design techniques so as to restore 
or approximate the premining characteristics of the original stream channel, including the natural 
riparian vegetation and the natural hydrological characteristics of the original stream, to promote 
the recovery and enhancement of the aquatic habitat and to minimize adverse alteration of stream 
channels on and off the site, including channel deepening or enlargement. 

 
(B)  The hydraulic capacity of all temporary and permanent stream-channel 

diversions must be at least equal to the hydraulic capacity of the unmodified stream channel 
immediately upstream and downstream from the diversion. 

 
(C)  All temporary and permanent stream-channel diversions must be 

designed so that the combination of channel, bank, and flood-plain configuration is adequate to 
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pass safely the peak runoff of a 10-year, 6-hour precipitation event for a temporary diversion and 
a 100-year, 6-hour precipitation event for a permanent diversion. 

 
(vi)  Submit a certification from a qualified registered professional engineer that 

the design of all stream-channel diversions and all stream channels to be restored after the 
completion of mining meets the design requirements of this section and any design criteria 
established by the regulatory authority. 

 
(vii)  Ensure that the mining and reclamation timetable submitted under §780.12 

of this part complies with the sequencing requirements of §816.57(b) of this chapter if you 
propose to mine through more than one stream segment. 

 
(viii)(A)  Propose to establish or reestablish a 300-foot forested buffer using 

native species, including species with riparian characteristics, on each side of the new or restored 
stream channel as part of the reclamation process if that land was forested at the time of 
application or would revert to forest under conditions of natural succession. 

 
(B)  Paragraph (c)(2)(viii)(A) of this section does not apply to prime farmland 

historically used for cropland. 
 
(d)  What special provisions apply if you propose to construct excess spoil fills or coal 

mine waste disposal facilities in a perennial or intermittent stream? 
 

(1)(i)  If you propose to construct an excess spoil fill under §780.35 of this part or a 
coal mine waste disposal facility under §780.25(d) of this part that would cover all or part of a 
perennial or intermittent stream, you must comply with the requirements of paragraph (d) of this 
section in place of the requirements of paragraphs (b) and (c) of this section. 

 
(ii)  If you propose to construct an excess spoil fill under §780.35 of this part or a coal 

mine waste disposal facility under §780.25(d) of this part that would not cover all or part of a 
perennial or intermittent stream, but that would disturb the surface of land within 100 feet of a 
perennial or intermittent stream, you are not subject to the requirements of paragraph (d) of this 
section, but you must comply with the requirements of paragraphs (b) and (c) of this section.  (2)  
If you propose to construct an excess spoil fill or coal mine waste disposal facility of the nature 
described in paragraph (d)(1)(i) of this section, your application must demonstrate that— 

 
(i)  There is no reasonable alternative that would avoid placement of excess spoil 

or coal mine waste in the stream. 
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(ii)  You have designed the operation to minimize the amount of excess spoil or 
coal mine waste to be placed in the stream to the fullest extent possible. 

 
(iii)  The location and configuration selected for the proposed excess spoil fill or 

coal mine waste disposal facility represents the alternative with the least adverse impact on fish, 
wildlife, and related environmental values after evaluating all reasonable alternatives within the 
proposed permit area and within one haul road mile of the proposed area to be mined. 

 
(iv)  The fish and wildlife enhancement plan submitted under §780.16 of this part 

includes enhancement measures that would fully offset any adverse impacts that the fill would 
have on fish, wildlife, and related environmental values.  

 
(v)  Based upon a preponderance of the evidence, construction of the excess spoil 

fill or coal mine waste disposal facility will not result in more than a de minimis adverse impact 
on the biological condition of perennial or intermittent streams or other surface-water bodies 
located outside the proposed permit area.  You must base this demonstration upon a comparison 
of the premining baseline biological condition of perennial and intermittent streams and other 
surface-water bodies within the watershed with the anticipated postmining biological condition 
of those streams and other surface-water bodies. 

 
(vi)  You have designed the excess spoil fill or coal mine waste disposal facility in 

a manner that will not cause or contribute to a violation of federal, state, or tribal water quality 
standards or cause material damage to the hydrologic balance outside the permit area. 

 
(vii)  The revegetation plan under §780.12(g) of this part requires reforestation of 

the completed excess spoil fill if the land was forested at the time of application or if it would 
revert to forest under conditions of natural succession. 

 
(e)  What is the regulatory authority’s responsibility?  (1)  The regulatory authority may 

not approve an application under this section unless it first makes a specific finding that you, the 
applicant, have fully satisfied the requirements of this section. 

 
(2)  When applicable, the regulatory authority must include the appropriate 

sequencing requirements of §816.57(b)(2)(iv) of this chapter as a specific condition of permit 
issuance. 
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§ 780.29  Surface-water runoff control plan. 
 

Your application must contain a surface-water runoff control plan that includes the 
following— 

 
(a)  An analysis of how you will handle surface-water runoff in a manner that will 

prevent discharges from the proposed permit area, both during and after mining and reclamation, 
from exceeding the premining discharge for the same size precipitation event, as determined 
from the appropriate regional Natural Resources Conservation Service storm distribution. 

 
(b)  A surface-water runoff monitoring and inspection program that will provide 

sufficient precipitation and stormwater discharge data for the proposed permit area to evaluate 
the effectiveness of the surface-water runoff control practices under paragraph (a) of this section.  
The surface-water runoff monitoring and inspection program must specify criteria, including 
frequency, for monitoring, inspection, maintenance, and reporting activities.  At a minimum, the 
program must include monitoring locations that adequately represent the drainage distribution 
across the entire proposed permit area. 

 
(c)  Descriptions, including maps and cross sections, of how diversions will be 

constructed in compliance with § 816.43 of this chapter. 
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§ 780.35  What requirements apply to the disposal of excess spoil? 
 
(a)  Applicability.  This section applies to you, the permit applicant, if you propose to 

generate excess spoil as part of your operation. 
 
(b)  Demonstration of minimization of excess spoil.  (1)  You must submit a 

demonstration, with supporting calculations and other documentation, that the operation has been 
designed to minimize, to the extent possible, the volume of excess spoil that the operation will 
generate. 

 
(2)  The demonstration under paragraph (b)(1) of this section must explain, in 

quantitative terms, how the maximum amount of overburden will be returned to the mined-out 
area after considering— 

 
(i)  Applicable regulations concerning backfilling, compaction, grading, and 

restoration of the approximate original contour.  
 
(ii)  Safety and stability needs and requirements. 
 
(iii)  The need for minimal backfill setbacks for drainage berms and access roads. 
 
(iv)  Needs and requirements associated with revegetation and the proposed 

postmining land use. 
 
(v)  Any other relevant regulatory requirements. 
 

(3)  Paragraph (b)(2) of this section does not prohibit the placement of what would 
otherwise be excess spoil on the mined-out area to heights in excess of the premining elevation if 
safety and stability requirements are met and if the final surface configuration is compatible with 
the surrounding terrain and is consistent with natural premining landforms. 

 
(4)  You may not create a final-cut impoundment under § 816.49(b) of this chapter or 

place coal combustion residues or other noncoal materials in the mine excavation if doing so 
would result in the creation of excess spoil. 

 
(c)  Fill capacity demonstration.  You must submit a demonstration, with supporting 

calculations and other documentation, that the designed maximum cumulative volume of all 
proposed excess spoil fills within the permit area is no larger than the capacity needed to 
accommodate the anticipated cumulative volume of excess spoil that the operation will generate, 
as calculated under paragraph (b) of this section. 
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(d)  Requirements related to perennial and intermittent streams.  If you propose to 

construct an excess spoil fill in or within 100 feet of a perennial or intermittent stream, you must 
comply with the requirements of § 780.28 of this part concerning activities in or near perennial 
or intermittent streams. 

 
(e)  Location.  (1)  You must submit maps and cross-section drawings showing the 

location and profile of all proposed excess spoil fills.   
 

(2)  You must locate fills on the most moderately sloping and naturally stable areas 
available, unless the regulatory authority approves a different location based upon the 
alternatives analysis under §780.28 of this part or on other requirements of the Act and this 
chapter. 

 
(3)  Whenever possible, you must place fills on or above a natural terrace, bench, or 

berm if that location would provide additional stability and prevent mass movement. 
 
(f)  Design plans.  You must submit detailed design plans for each fill, prepared in 

accordance with the requirements of this section and §§ 816.71 through 816.74 of this chapter.  
You must design the fill and appurtenant structures using current prudent engineering practices 
and any additional design criteria established by the regulatory authority. 

 
(g)  Geotechnical investigation.  (1)  You must submit the results of a geotechnical 

investigation, with supporting calculations and analyses, of the site of each proposed fill, with 
the exception of those sites at which spoil will be placed only on a pre-existing bench under 
§ 816.74 of this chapter. 

 
(2)  You must conduct sufficient foundation investigations, as well as any necessary 

laboratory testing of foundation material, to determine the design requirements for foundation 
stability for each site.  The information submitted must include— 

 
(i)  A description of the character of the bedrock and any adverse geologic 

conditions in the area of the proposed fill.  
(ii)  The geographic coordinates and a narrative description of all springs, 

seepage, mine discharges, and groundwater flow observed or anticipated during wet periods in 
the area of the proposed fill.  

 
(iii)  An analysis of the potential effects of any underground mine workings 

within the proposed permit and adjacent areas, including the effects of subsidence that may occur 
as a result of previous, existing, and future underground mining activities. 
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(iv)  A technical description of the rock materials to be utilized in the construction 

of fills underlain by a rock drainage blanket. 
 
(v)  A stability analysis including, but not limited to, strength parameters, pore 

pressures, and long-term seepage conditions.  This analysis must be accompanied by a 
description of all engineering design assumptions and calculations and the alternatives 
considered in selecting the design specifications and methods. 

 
(h)  Operation and reclamation plans.  You must submit plans for the construction, 

operation, maintenance, and reclamation of all excess spoil fills in accordance with the 
requirements of §§ 816.71 through 816.74 of this chapter. 

 
(i)  Additional requirements for keyway cuts or rock-toe buttresses.  If keyway cuts or 

rock-toe buttresses are required under § 816.71(d) of this chapter, you must provide the— 
 
(1)  Number, location, and depth of borings or test pits, which must be determined 

according to the size of the fill and subsurface conditions; and 
 
(2)  Engineering specifications used to design the keyway cuts or rock-toe buttresses.  

Those specifications must be based upon the stability analysis required under paragraph (g)(2)(v) 
of this section. 

 
(j)  Design certification.  A qualified registered professional engineer experienced in the 

design of earth and rock fills must certify that the designs of all proposed fills and appurtenant 
structures meet the requirements of this section. 
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§ 785.14  What special provisions apply to mountaintop removal mining? 
 
(a)  Applicability.  This section applies to you if you conduct or intend to conduct 

mountaintop removal mining, as that term is defined in §701.5 of this chapter. 
 
(b)  Application and approval requirements.  The regulatory authority may issue a permit 

for mountaintop removal mining, without regard to the approximate original contour restoration 
requirements of §§ 816.102 and 816.105 of this chapter, if it first finds, in writing, on the basis of 
a complete application, that the following requirements are met: 

 
(1)  The proposed postmining land use of the lands to be disturbed is an industrial, 

commercial, agricultural, residential, or public facility (including recreational facilities) use. 
 
(2)  After consultation with the appropriate land-use planning agencies, if any, the 

regulatory authority deems that the proposed postmining land use constitutes an equal or better 
economic or public use of the land compared with the premining use. 

 
(3)  You have demonstrated compliance with the requirements for alternative 

postmining land uses in §780.24(b) of this chapter. 
 
(4)  You have presented specific plans for the proposed postmining land use and 

appropriate assurances that the use will be— 
 

(i)  Compatible with adjacent land uses. 
 
(ii)  Obtainable according to data regarding expected need and market. 
 
(iii)  Assured of investment in necessary public facilities. 
 
(iv)  Supported by commitments from public agencies where appropriate. 
 
(v)  Practicable with respect to private financial capability for completion of the 

proposed use. 
 
(vi)  Planned pursuant to a schedule attached to the reclamation plan so as to 

integrate the mining operation and reclamation with the postmining land use.  
 

(5)  The proposed operation has been designed by a registered engineer in 
conformance with professional standards established to assure the stability, drainage, and 
configuration necessary for the intended use of the site. 
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(6)  The proposed use is consistent with existing state and local land use plans and 

programs. 
 
(7)  The regulatory authority has provided, in writing, an opportunity of not more than 

60 days to review and comment on the proposed use to— 
 

(i)  The governing body of the unit of general-purpose government in whose 
jurisdiction the land is located; and 

 
(ii)  Any state or federal agency that the regulatory authority, in its discretion, 

determines to have an interest in the proposed use. 
 

(8)  You have demonstrated that the proposed operation will comply with the 
requirements of part 824 of this chapter. 

 
(9)  You have demonstrated that the operation will not damage natural watercourses 

within the proposed permit and adjacent areas unless that damage will be fully offset by the fish 
and wildlife enhancement measures developed under §780.16(a)(3) of this chapter. 

 
(10)  You have demonstrated that— 
 

(i)  The proposed operation will not increase the amount of total suspended solids 
or other parameters of concern discharged to groundwater and surface water from the proposed 
permit area, when compared to the discharges that would occur if the operation were designed to 
adhere to approximate original contour restoration requirements. 

 
(ii)  The proposed operation will not increase peak flow discharges from 

precipitation events or thaws within the permit and adjacent areas, when compared to the 
discharges that would occur if the operation were designed to adhere to approximate original 
contour restoration requirements. 

 
(iii)  The total volume of flow from the proposed permit area, during every season 

of the year, will not vary in a way that would adversely affect any existing or approved use of 
surface water or groundwater or any designated use of surface waters under section 101(a) or 
303(c) of the Clean Water Act. 

 
(11)  The requirements of part 824 of this chapter have been made a specific 

condition of the permit. 
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(12)  The revegetation plan proposed and approved under §780.12(g) of this chapter 
requires that those portions of the proposed permit area that were forested at the time of 
application or that would revert to forest under conditions of natural succession be revegetated 
using native tree and understory species, to the extent that this requirement is not inconsistent 
with attainment of the proposed postmining land use. 

 
(13)  The proposed operation complies with all other requirements of the regulatory 

program. 
 
(14)  The permit is clearly identified as including mountaintop removal mining.  The 

permit must clearly identify the acreage and location of mountaintop removal mining areas. 
 
(c)  Subsequent permit reviews.  (1)  The regulatory authority must review any permit 

issued under this section in accordance with §774.10(a)(2) of this chapter. 
 
(2)  The regulatory authority may modify the terms and conditions of a permit for 

mountaintop removal mining at any time if it determines that more stringent measures are 
necessary to insure that the operation is conducted in compliance with the requirements of the 
regulatory program. 
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§ 785.16  What special requirements apply to permits incorporating variances from 
approximate original contour restoration requirements for steep-slope mining? 

 
(a)  Application and approval requirements.  The regulatory authority may issue a permit 

for non-mountaintop removal, steep-slope surface coal mining operations that includes a 
variance from the approximate original contour requirements in § 816.102 or § 817.102 of this 
chapter, as referenced in § 816.107 or § 817.107 of this chapter, respectively.  The permit may 
contain this variance only if the regulatory authority finds, in writing, that you, the applicant, 
have demonstrated compliance with the following requirements, on the basis of a complete 
application: 

 
(1)  After reclamation, the lands within the proposed permit area to which the 

variance would apply will be suitable for an industrial, commercial, residential, or public 
(including recreational facilities) postmining land use.  

 
(2) [Formerly §816.133(d)(2)] The alternative postmining land use requirements of 

§780.24(b) or § 784.24(b) of this chapter have been met. 
 

(3) [Formerly §816.133(d)(4)] After consultation with the appropriate land use 
planning agencies, if any, the proposed use is shown to constitute an equal or better economic or 
public use. 

 
(4) [Formerly §816.133(d)(9)] Federal, state, and local government agencies with an 

interest in the proposed land use have an adequate period in which to review and comment on the 
proposed use. 

 
(5) [Formerly §816.133(d)(5)] A qualified registered professional engineer has 

certified that the operation has been designed in conformance with professional standards 
established to assure the stability, drainage, and configuration necessary for the intended use of 
the site. 

 
(6) [Formerly §816.133(d)(6)] The highwall will be completely backfilled with spoil 

material in a manner that results in a static factor of safety of at least 1.3, using standard 
geotechnical analysis methods. 

 
(7) [Formerly §816.133(d)(7)] Only the amount of spoil that is necessary to achieve 

the postmining land use, ensure the stability of spoil retained on the bench, and meet all other 
requirements of this chapter will be placed off the mine bench.  All spoil not retained on the 
bench will be placed in accordance with §§ 816.71 and 816.74 or §§ 817.71 and 817.74 of this 
chapter. 
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(8)  The variance will not result in the construction of a fill in a perennial or 

intermittent stream. 
 
(9)  The proposed operation will improve the condition of the watershed of lands 

within the proposed permit and adjacent areas when compared either with the condition of the 
watershed before the proposed operation or with the condition that would exist if the site were 
mined and restored to approximate original contour.  The condition of the watershed will be 
deemed improved only if the following conditions are met— 

 
(i)  The amount of total suspended solids or other parameters of concern 

discharged to groundwater or surface water from the proposed permit area will be reduced. 
 
(ii)  Flood hazards within the watershed containing the proposed permit area will 

be diminished by reduction of peak flow discharges from precipitation events or thaws. 
 
(iii)  The total volume of flow from the proposed permit area, during every season 

of the year, will not vary in a way that would adversely affect any existing or approved use of 
surface water or groundwater or any designated use of surface waters under section 101(a) or 
303(c) of the Clean Water Act.  

 
(iv)  The proposed operation will result in a lesser adverse impact on the aquatic 

ecology of the cumulative impact area than would occur if the area to be mined was restored to 
its approximate original contour. 

 
(v)  The impact on perennial and intermittent streams within the proposed permit 

and adjacent areas will be less than the impact that would occur if the area to be mined was 
restored to its approximate original contour.  The fish and wildlife enhancement measures 
proposed and approved under §780.16(a)(3) of this chapter may be considered in making this 
determination. 

 
(vi)  The appropriate state environmental agency has approved the plan. 

 
(10)  The owner of the surface of the lands within the proposed permit area has 

knowingly requested, in writing, as part of the application, that a variance be granted.  The 
request must be made separately from any surface owner consent given for the operations under 
§ 778.15 of this chapter and it must show an understanding that the variance could not be granted 
without the surface owner's request. 
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(11)  The revegetation plan proposed and approved under §780.12(g) of this chapter 
requires the use of native tree and understory species to revegetate all portions of the permit area 
that were forested at the time of application or that would revert to forest under conditions of 
natural succession.  This requirement does not apply to— 

 
(i)  Permanent impoundments, roads, and other impervious surfaces to be retained 

following the completion of mining and reclamation. 
 

(ii)  Those portions of the permit area covered by the variance, but only to the 
extent that compliance with this requirement would be inconsistent with attainment of the 
postmining land use.  

 
(12)  The bond posted for the permit includes an amount equal to the cost of 

regrading the site to approximate original contour and revegetating the regraded land in the event 
that the approved postmining land use is not implemented before expiration of the revegetation 
responsibility period under § 816.115 or § 817.115 of this chapter. 

 
(b)  Regulatory authority responsibilities.  (1)  If a variance is granted under this section, 

the regulatory authority must mark the permit as containing a variance from approximate original 
contour restoration requirements. 

 
(2)  The regulatory authority must review a permit incorporating a variance under this 

section not more than 3 years following the issuance of the permit to evaluate the progress and 
development of the surface coal mining and reclamation operations and to establish that the 
permittee is proceeding in accordance with the terms of the variance. 

 
(3)  The regulatory authority need not conduct the review required by paragraph 

(b)(2) of this section if the permittee demonstrates that the operations have been, and continue to 
be, conducted in compliance with the terms and conditions of the permit and the requirements of 
the regulatory program.  

 
(4)  The regulatory authority may modify the terms and conditions of a permit 

incorporating a variance under this section at any time, if it determines that more stringent 
measures are necessary to ensure that the operations are conducted in compliance with the 
requirements of the regulatory program. 

 
(5)  The regulatory authority may grant variances in accordance with this section only 

if it has promulgated specific rules to govern the granting of variances in accordance with the 
provisions of this section and any necessary, more stringent requirements. 
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§ 785.25  What special provisions apply to proposed operations on lands eligible for 
remining? 

(a)  This section applies to you if you intend to apply for a permit to conduct surface coal 
mining operations on lands eligible for remining, as that term is defined in §701.5 of this chapter. 

(b)(1)  Your application must comply with all applicable requirements of this subchapter. 

(2)  In addition, to be eligible under the provisions of §773.13 of this chapter 
concerning unanticipated events or conditions at remining sites, your application must— 

(i)  To the extent possible, if not otherwise addressed in the permit application, 
identify potential environmental and safety problems that could reasonably be anticipated to 
occur as a result of prior mining activities within the proposed permit area.  This identification 
must be based on a due diligence investigation that includes visual observations, a record review 
of past mining operations at or near the site, environmental sampling, and any other relevant 
available information, including data from prior mining activities and remining operations on 
similar sites.. 

(ii)  With regard to potential environmental and safety problems referred to in 
paragraph (b)(2)(i) of this section, describe the measures that will be taken to ensure that the 
applicable reclamation requirements of the regulatory program can and will be met. 
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SUBCHAPTER J—BOND, FINANCIAL ASSURANCE, AND INSURANCE 
REQUIREMENTS FOR SURFACE COAL MINING AND RECLAMATION 
OPERATIONS 

 
PART 800—BOND, FINANCIAL ASSURANCE, AND INSURANCE REQUIREMENTS 
FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS UNDER 
REGULATORY PROGRAMS 

 
Sec. 
 
800.1  Scope and purpose. 
800.4  Regulatory authority responsibilities. 
800.5  Definitions. 
800.9  Information collection. 
800.10  Requirement to file a bond. 
800.11  Alternative bonding systems. 
800.12  Form of the performance bond. 
800.13  Period of liability. 
800.14  Determination of bond amount. 
800.15  Adjustment of amount. 
800.16  General terms and conditions of bond. 
800.18  What special provisions apply to financial guarantees for treatment and abatement of 

postmining discharges? 
800.20  Surety bonds. 
800.21  Collateral bonds. 
800.23  Self-bonds. 
800.30  Replacement of bonds and financial assurance instruments. 
800.40  How do I apply for release of performance bonds? 
800.41  How will the regulatory authority process my application for bond release? 
800.42  What are the criteria for bond release? 
800.43  Bond release decision notification requirements. 
800.44  What is the process for filing an objection to a bond release application? 
800.50  Forfeiture of bonds. 
800.60  Terms and conditions for liability insurance. 
800.70  Bond for anthracite operations in Pennsylvania. 
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§ 800.1  Scope and purpose. 
 
This part sets forth the minimum requirements for filing and maintaining bonds, financial 

assurances, and insurance coverage for surface coal mining and reclamation operations under 
regulatory programs in accordance with the Act. 
 

§ 800.4  Regulatory authority responsibilities. 
 
(a)  The regulatory authority must prescribe and furnish forms for filing performance 

bonds and financial assurances. 
 
(b)  The regulatory authority must prescribe by regulation terms and conditions for 

performance bonds, financial assurances, and insurance. 
 
(c)  The regulatory authority must determine the amount of the bond for each area to be 

bonded, in accordance with § 800.14 of this part.  The regulatory authority also must adjust the 
amount as acreage in the permit area is revised or when other relevant conditions change, in 
accordance with § 800.15 of this part.  In addition, the regulatory authority must determine the 
amount of financial assurance required under § 800.18 of this part and adjust it as needed as 
provided in that section. 

 
(d)  The regulatory authority may accept a self-bond if the permittee meets the 

requirements of § 800.23 and any additional requirements in the state or federal program. 
 
(e)  The regulatory authority must release liability under a bond or financial assurance 

instrument in accordance with §§800.40 through 800.44 of this part. 
 
(f)  If the conditions specified in § 800.50 of this part occur, the regulatory authority must 

take appropriate action to cause all or part of a bond or financial assurance to be forfeited in 
accordance with procedures of that section. 

 
(g)  The regulatory authority must require in the permit that adequate bond and financial 

assurance coverage be in effect at all times.  Except as provided in §800.30(b), operating without 
adequate bond or financial assurance is a violation of a condition of these rules and the permit. 
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§ 800.5  Definitions. 
 
(a)  Surety bond means an indemnity agreement in a sum certain payable to the 

regulatory authority, executed by the permittee as principal and which is supported by the 
performance guarantee of a corporation licensed to do business as a surety in the State where the 
operation is located. 

 
(b)  Collateral bond means an indemnity agreement in a sum certain executed by the 

permittee as principal which is supported by the deposit with the regulatory authority of one or 
more of the following: 

 
(1)  A cash account, which shall be the deposit of cash in one or more federally-

insured or equivalently protected accounts, payable only to the regulatory authority upon 
demand, or the deposit of cash directly with the regulatory authority. 

 
(2)  Negotiable bonds of the United States, a state, or a municipality, endorsed to the 

order of, and placed in the possession of, the regulatory authority. 
 
(3)  Negotiable certificates of deposit, made payable or assigned to the regulatory 

authority and placed in its possession or held by a federally-insured bank. 
 
(4)  An irrevocable letter of credit of any bank organized or authorized to transact 

business in the United States, payable only to the regulatory authority upon presentation. 
 
(5)  A perfected, first-lien security interest in real property in favor of the regulatory 

authority. 
 
(6)  Other securities with a rating of “A” or higher from either Moody's Investors 

Service or Standard and Poor's, or an equivalent rating issued by any other nationally recognized 
statistical rating organization, endorsed to the order of, and placed in the possession of, the 
regulatory authority. 

 
(c)  Self-bond means an indemnity agreement in a sum certain executed by the applicant 

or by the applicant and any corporate guarantor and made payable to the regulatory authority, 
with or without separate surety.  

 
(d)  Financial assurance means a trust fund, an annuity, or a combination thereof. 
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§ 800.10  Requirement to file a bond. [Formerly §800.11] 
 
(a) [Incorporates existing §800.11(d)(1) through (3)]  After approving a permit 

application submitted under subchapter G of this chapter, the regulatory authority may not issue 
the permit until you, the permit applicant, file one of the following: 

 
(1)  A performance bond or bonds for the entire permit area; 
 
(2)  A cumulative bond schedule and the performance bond required for full 

reclamation of the initial area to be disturbed; or 
 
(3)  An incremental bond schedule and the performance bond required for the first 

increment in the schedule. 
 
(b)  The bond or bonds that you file under paragraph (a) of this section must be— 
 

(1)  In an amount determined under §800.14 of this part. 
 
(2)  On a form prescribed and furnished by the regulatory authority. 
 
(3)  Made payable to the regulatory authority. 
 
(4)  Conditioned upon the faithful performance of all the requirements of the 

regulatory program and the permit, including the reclamation plan.   
 
(c)  If the bond or bonds filed under paragraph (a) of this section cover only an identified 

increment of land within the permit area upon which you will initiate and conduct surface coal 
mining operations during the initial term of the permit, you must— 

 
(1)  Identify the initial and successive areas or increments for bonding on the permit 

application map submitted under part 780 or part 784 of this chapter and specify the bond 
amount to be provided for each area or increment. 

 
(2)  Ensure that independent increments are of sufficient size and configuration to 

provide for efficient reclamation operations should reclamation by the regulatory authority 
become necessary pursuant to § 800.50 of this part. 

 
(3)  File additional bond or bonds with the regulatory authority to cover each 

succeeding increment before you initiate and conduct surface coal mining operations on that 
increment.  
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(d)  You may not disturb any surface area before the regulatory authority accepts the 

performance bond required for that area. 
 

  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

96 
 

§ 800.11  Alternative bonding systems. [Formerly §800.11(e)] 
 
(a)  OSM may approve an alternative bonding system as part of a state or federal 

regulatory program if the system will achieve the following objectives and purposes of the 
bonding program: 

 
(1)  The alternative must assure that the regulatory authority will have available 

sufficient money to complete the reclamation plan for any areas which may be in default at any 
time, except as provided in paragraphs (c) and (d) of this section. 

 
(2)  The alternative must provide a substantial economic incentive for the permittee to 

comply with all reclamation provisions. 
 
(b)  The alternative bonding system will apply in lieu of the performance bond 

requirements of this part to the extent specified in the approval and the program.  However, all 
alternative systems must include provisions analogous to the bond release provisions of 
§§ 800.40 through 800.44 of this part and the bond forfeiture provisions of §800.50 of this part. 

 
(c)  An alternative bonding system may be structured to include only certain phases of 

mining and reclamation. 
 
(d)  The following obligations of the permittee are not eligible for coverage by an 

alternative bonding system— 
 

(1)  Restoration of the ecological function of a stream under §§ 780.28 and 816.57 or 
§§ 784.28 and 817.57 of this chapter.  The permittee must post a surety bond, collateral bond, or 
a combination of surety and collateral bonds to cover that responsibility.  

 
(2)  Treatment of long-term postmining discharges, unless, upon discovery of the 

discharge, the permittee contributes an amount sufficient to cover all costs that the alternative 
bonding system will incur to treat the discharge in perpetuity.  Otherwise, consistent with 
§800.18 of this part, the permittee must post a financial assurance, a collateral bond, or a 
combination thereof to cover this obligation.  
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§ 800.12  Form of the performance bond. 

 
The regulatory authority must prescribe the form of the performance bond.  Except as 

otherwise provided in this part, the regulatory authority may allow the permittee to post any of 
the following forms of bond: 

 
(a)  A surety bond; 
 
(b)  A collateral bond; 
 
(c)  A self-bond; or 
 
(d)  A combination of any of these forms of performance bond.  
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§ 800.13  Period of liability. 
 
(a)(1)  Liability under the performance bond will be for the duration of the surface coal 

mining and reclamation operation and for a period coincident with the period of extended 
responsibility for successful revegetation under § 816.115 or § 817.115 of this chapter or until 
achievement of the reclamation requirements of the regulatory program and the permit, 
whichever is later. 

 
(2)  With the approval of regulatory authority, a bond may be posted and approved to 

guarantee specific phases of reclamation within the permit area, provided that the sum of phase 
bonds posted equals or exceeds the total amount required under §§ 800.14 and 800.15 of this 
part.  The scope of work to be guaranteed and the liability assumed under each phase bond must 
be specified in detail. 

 
(b)  Isolated and clearly defined portions of the permit area requiring extended liability 

may be separated from the original area and bonded separately with the approval of the 
regulatory authority. 

 
(1)  These areas must be limited in extent and not constitute a scattered, intermittent, 

or checkerboard pattern of failure. 
 
(2)  With the approval of the regulatory authority, the permittee may apply the 

provisions of paragraph (b) of this section to the amount of bond posted to guarantee restoration 
of a stream’s ecological function under §§ 780.28 and 816.57 or §§ 784.28 and 817.57 of this 
chapter. 

 
(3)  The regulatory authority must include any necessary access roads or routes in the 

area under extended liability. 
 
(c)  If the regulatory authority approves a long-term, intensive agricultural postmining 

land use, the revegetation responsibility period specified under § 816.115 or § 817.115 of this 
chapter will start on the date of initial planting for the long-term agricultural use. 

 
(d)(1)  The bond liability of the permittee includes only those actions that the permittee is 

required to perform under the permit and regulatory program to complete the reclamation plan 
for the area covered by the bond.  

 
(2)  The bond does not cover implementation of an alternative postmining land use 

approved under § 780.24(b) or § 784.24(b) of this chapter.  The permittee is responsible only for 
restoring the site to conditions capable of supporting the approved postmining land use. 
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(3)  Bond liability for prime farmland includes meeting the productivity requirement 

specified in § 800.42(c) of this part. 
 
(4)  Bond liability for treatment or abatement of long-term postmining discharges is 

specified in § 800.18 of this part. 
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§ 800.14  Determination of bond amount. 
 
(a)  The regulatory authority must determine the amount of the bond required for each 

area to be bonded, based upon, but not limited to— 
 

(1)  The requirements of the permit, including the reclamation plan. 
 
(2)  The probable difficulty of reclamation, giving consideration to the topography, 

geology, hydrology, and revegetation potential of the permit area and the biological condition of 
streams within the permit and adjacent areas. 

 
(3)  The estimated reclamation costs submitted by the permit applicant. 

 
(b)(1)  The amount of the bond must be sufficient to assure the completion of the 

reclamation plan if the work has to be performed by a third party under contract with the 
regulatory authority in the event of forfeiture. 

 
(2)  The calculations used to determine the amount of bond required under paragraph 

(b)(1) of this section must specifically identify the amount of bond needed to guarantee 
restoration of a stream’s ecological function under §§ 780.28 and 816.57 or §§ 784.28 and 
817.57 of this chapter.  The permittee may elect to either post a separate bond for this amount or 
incorporate that amount into the bond posted for the entire permit or increment.  In no event may 
a self-bond be posted for this purpose. 

 
(c)  When the permit includes a variance from approximate original contour restoration 

requirements under § 785.16 of this chapter, the amount of the bond must be sufficient to restore 
the disturbed area to the approximate original contour if the approved postmining land use is not 
implemented by the end of the applicable revegetation responsibility period under § 816.115 or 
§ 817.115 of this chapter. 

 
(d)  The total bond initially posted for the entire area under one permit may not be less 

than $10,000. 
 
(e)  The permittee’s financial responsibility under § 817.121(c) of this chapter for 

repairing or compensating for material damage resulting from subsidence may be satisfied by the 
liability insurance policy required under § 800.60 of this part. 
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§ 800.15  Adjustment of amount. 
 
(a)  The regulatory authority must adjust the amount of the bond or financial assurance 

required and, if needed, the terms of the acceptance when— 
 

(1)  The area requiring bond coverage increases or decreases. 
 

(2)  The unit cost of future reclamation changes.   
 

(i)  The regulatory authority may specify periodic times or set a schedule for 
reevaluating and adjusting the bond amount to fulfill this requirement. 

 
(ii) [Formerly part of paragraph (c)] The permittee may request at any time that 

the regulatory authority reduce the amount of the performance bond based upon submission of 
evidence that the permittee's method of operation or other circumstances will reduce the 
estimated unit costs for the regulatory authority to reclaim the bonded area. 

 
(iii)  The regulatory authority may not use the provisions of this section to reduce 

the amount of the performance bond to reflect changes in the cost of reclamation resulting from 
completion of activities required under the reclamation plan.  Bond reduction for completed 
reclamation activities must comply with the bond release requirements and procedures of 
§§ 800.40 through 800.44 of this part.  

 
(3)  The existence of postmining discharges that will require long-term treatment 

becomes known. 
 
(b)  The regulatory authority must— 
 

(1)  Notify the permittee, the surety, and any person with a property interest in 
collateral who has requested notification under § 800.21(f) of this part of any proposed 
adjustment to the bond amount; and 

 
(2)  Provide the permittee an opportunity for an informal conference on the 

adjustment. 
 
(c)  Bond reductions under paragraphs (a)(1) and (a)(2) of this section are not subject to 

the bond release requirements and procedures of §§ 800.40 through 800.44 of this part.  
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(d)  In the event that an approved permit is revised in accordance with subchapter G of 
this chapter, the regulatory authority must review the bond amount for adequacy and, if 
necessary, require adjustment of the bond amount to conform to the permit as revised. 

 
§ 800.16  General terms and conditions of bond. 

 
(a)  The performance bond must be in an amount determined by the regulatory authority 

as provided in § 800.14 of this part. 
 
(b)  The performance bond must be payable to the regulatory authority. 
 
(c)  The performance bond must be conditioned upon faithful performance of all the 

requirements of the regulatory program and the approved permit, including completion of the 
reclamation plan. 

 
(d)  The duration of the bond must be for the time provided in § 800.13 of this part. 
 
(e)  The bond must provide a mechanism for a bank, surety, or other responsible financial 

entity to give prompt notice to the regulatory authority and the permittee of any action filed 
alleging the insolvency or bankruptcy of the surety, the bank, or other responsible financial 
entity, or alleging any violations that would result in suspension or revocation of the firm’s 
charter or license to do business. 
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§ 800.18  What special provisions apply to financial guarantees for treatment and 
abatement of postmining discharges? 
 
(a)  Applicability.  (1)  This section applies whenever surface coal mining operations or 

underground mining activities result in a discharge to surface water or groundwater that— 
 

(i)  Requires treatment; and 
 
(ii)  Continues or may reasonably be expected to continue after the completion of 

mining, backfilling, grading, and the establishment of revegetation.  
 

(2)  This section also applies whenever information available to the regulatory 
authority documents that a discharge of the nature described in paragraph (a)(1) of this section 
will develop in the future, provided that the quantity and quality of the future discharge can be 
determined with reasonable probability. 

 
(b)  Type of financial instruments allowed.  (1)  Except as provided in § 800.11(d)(2) of 

this part, the permittee must post either a financial assurance instrument or a collateral bond to 
guarantee treatment or abatement of postmining discharges. 

 
(2)  If the permittee elects to post a collateral bond under paragraph (b)(1) of this 

section, the amount of the bond must include the cost of treating the discharge during the time 
required to collect and liquidate the bond and convert the proceeds to a financial instrument that 
will generate interest in an amount sufficient to cover future treatment costs and associated 
administrative expenses. 

(3)  Operations with discharges covered by an alternative bonding system on the date 
that a state counterpart to this section takes effect may continue to be covered by that system, but 
any new discharges must comply with paragraphs (b)(1) and (2) of this section.  

 
(c)  Discharge treatment standards for cost calculations.  The amount of financial 

assurance or collateral bond required under this section must be calculated based upon the cost of 
treating the discharge to meet any applicable numerical water quality requirements established 
either in the permit or under the Clean Water Act and that were in effect at the time that the 
regulatory authority issues an order requiring posting of a financial assurance or bond. 

 
(d)  Requirements for trust funds and annuities.  (1)  The trust fund or annuity must be 

established in a manner that guarantees that sufficient moneys will be available when needed to 
pay for— 
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(i)  Treatment of discharges in perpetuity, unless the permittee demonstrates, and 
the regulatory authority finds, based upon a preponderance of the evidence, that treatment will be 
needed for a lesser time, either because the discharge will attenuate or its quality will improve.  
The regulatory authority may accept arrangements that allow the permittee to build the amount 
of the trust fund or annuity over time, provided— 

 
(A)  The permittee continues to treat the discharge during that time; and 
 
(B)  The regulatory authority retains all performance bonds posted for the 

permit until the trust fund or annuity reaches a self-sustaining level as determined by the 
regulatory authority. 

 
(ii)  Maintenance, renovation, and replacement of treatment and support facilities 

as needed. 
 
(iii)  Final reclamation of the sites upon which treatment facilities are located and 

areas used in support of those facilities.   
 
(iv)  Administrative costs borne by the regulatory authority or trustee to 

implement paragraphs (d)(1)(i) through (iii) of this section. 
 

(2)  The regulatory authority must specify the investment objectives of the trust fund 
or annuity. 

 
(3)  In structuring the trust fund or annuity, the regulatory authority and the permittee 

must base calculations on a conservative anticipated rate of return on the proposed investments 
that is consistent with long-term historical rates of return for similar investments. 

 
(4)  The trust fund or annuity must be in a form approved by the regulatory authority 

and contain all terms and conditions required by the regulatory authority. 
 
(5)  The trust fund or annuity must irrevocably establish the regulatory authority as 

the beneficiary of the trust fund or of the proceeds from the annuity. 
 
(6)  The trust fund or annuity must provide that disbursement of money from the trust 

fund or annuity may be made only upon written authorization of the regulatory authority or 
according to a schedule established in the agreement accompanying the trust fund or annuity. 

 
(7)  A financial institution or company serving as a trustee or issuing an annuity must 

be one of the following: 
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(i)  A national bank chartered by the Office of the Comptroller of the Currency. 
 
(ii)  An operating subsidiary of a national bank chartered by the Office of the 

Comptroller of the Currency. 
 
(iii)  A bank or trust company chartered by the state in which the operation is 

located. 
(iv)  An insurance company licensed or authorized to do business in the state in 

which the operation is located or designated by the pertinent regulatory body of that state as an 
eligible surplus lines insurer. 

 
(v)  Any other financial institution or company with trust powers and with offices 

located in the state in which the operation is located, provided that the institution's or company's 
activities are examined or regulated by a state or federal agency. 

 
(e)  Termination.  Termination of the trust fund or annuity may occur only upon the 

demise of the trustee or the company issuing the annuity or as specified by the regulatory 
authority upon a determination that one of the following situations exists — 

 
(1)  No further treatment or other reclamation measures are necessary, in which case 

paragraph (h) of this section will apply. 
 
(2)  A satisfactory replacement bond or financial assurance has been posted in 

accordance with paragraph (g) of this section. 
 
(3)  The terms of the trust fund or annuity establish conditions for termination and 

those conditions have been met. 
 
(4)  The trustee’s administration of the trust fund or annuity is unsatisfactory to the 

regulatory authority, in which case the permittee or the regulatory authority must procure a new 
trustee.  

 
(f)  Regulatory authority review and adjustment of amount.  (1)  The regulatory authority 

must establish a schedule for reviewing the performance of the trustee, the adequacy of the trust 
fund or annuity, and the accuracy of the assumptions upon which the trust fund or annuity is 
based.  This review must occur on at least an annual basis. 

 
(2)  The regulatory authority must require that the permittee provide additional 

resources to the trust fund or annuity whenever the review conducted under paragraph (f)(1) of 
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this section or any other information available to the regulatory authority at any time 
demonstrates that the trust fund or annuity is no longer adequate to meet the purpose for which it 
was established. 

 
(g)  Replacement.  With the approval of the regulatory authority, a trust fund or annuity 

may be replaced in accordance with the provisions of § 800.30(a) of this part. 
 
(h)  Release of liability.  Release of reclamation liabilities and obligations under trust 

funds and annuities is subject to the applicable bond release provisions of §§ 800.40 through 
800.44 of this part.  

 
(i)  Effect of trust fund or annuity on release of other bonds.  The permittee may apply 

for, and the regulatory authority may approve, release of any other bonds posted for the permit or 
permit increment for which the regulatory authority has approved a trust fund or annuity, 
provided that the permittee and the regulatory authority comply with §§ 800.40 through 800.44 
of this part.  This provision applies only if the following conditions exist— 

 
(1)  The trust fund or annuity is both in place and fully funded. 
 
(2)  The area fully meets all applicable reclamation requirements, with the exception 

of the discharge and the presence of associated treatment and support facilities. 

(3)  The trust fund or annuity will serve as the bond for reclamation of the portion of 
the permit area required for postmining water treatment facilities and access to those facilities. 
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§ 800.20  Surety bonds. 

(a)  A surety bond must be executed by the permittee and a corporate surety licensed to 
do business in the state where the operation is located. 

(b)  Surety bonds must be noncancellable during their terms, except that surety bond 
coverage for undisturbed lands may be cancelled with the prior consent of the regulatory 
authority.  The regulatory authority will advise the surety, within 30 days after receipt of a notice 
to cancel bond, whether the bond may be cancelled on an undisturbed area. 
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§ 800.21  Collateral bonds. 
 
(a)  Collateral bonds, except for letters of credit, cash accounts, and real property, are 

subject to the following conditions: 
 

(1)  The regulatory authority must keep custody of collateral deposited by the 
applicant or permittee until authorized for release or replacement as provided in this part. 

 
(2)  The regulatory authority must value collateral at its current market value, not at 

face value. 
 
(3)  The regulatory authority must require that certificates of deposit be made payable 

to or assigned to the regulatory authority, both in writing and upon the records of the bank or 
other financial institution issuing the certificates.  If assigned, the regulatory authority must 
require the bank or other financial institution issuing the certificate to waive all rights of setoff or 
liens against the certificate. 

 
(4)  The regulatory authority may not accept an individual certificate of deposit in an 

amount in excess of the maximum amount insured by the Federal Deposit Insurance Corporation. 
 
(b)  Letters of credit are subject to the following conditions: 
 

(1)  The letter may be issued only by a bank organized or authorized to do business in 
the United States; 

 
(2) Letters of credit must be irrevocable during their terms.  The regulatory authority 

must forfeit and collect on a letter of credit used as security in areas requiring continuous bond 
coverage if the permittee has not replaced the letter with another letter of credit or other suitable 
form of bond at least 30 days before the letter’s expiration date. 

 
(3)  The letter of credit must be payable to the regulatory authority upon demand, in 

part or in full, upon receipt from the regulatory authority of a notice of forfeiture issued in 
accordance with § 800.50 of this part. 

 
(c)  Real property posted as a collateral bond must meet the following conditions: 
 

(1)  The applicant or permittee must grant the regulatory authority a first mortgage, 
first deed of trust, or perfected first-lien security interest in real property with a right to sell or 
otherwise dispose of the property in the event of forfeiture under § 800.50 of this part. 
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(2)  In order for the regulatory authority to evaluate the adequacy of the real property 
offered to satisfy collateral requirements, the applicant or permittee must submit a schedule of 
the real property to be mortgaged or pledged to secure the obligations under the indemnity 
agreement.  The list must include— 

 
(i)  A description of the property; 
 
(ii)  The fair market value as determined by an independent appraisal conducted 

by a certified appraiser; and 
 
(iii)  Proof of possession and title to the real property. 

 
(3)  The property may include land that is part of the permit area.  However, land 

pledged as collateral for a bond under this section may not be disturbed under any permit while it 
is serving as security under this section. 

 
(d)  Cash accounts are subject to the following conditions: 

 
(1)  The regulatory authority may authorize the permittee to supplement the bond 

through the establishment of a cash account in one or more federally-insured or equivalently 
protected accounts made payable upon demand to, or deposited directly with, the regulatory 
authority.  The total bond, including the cash account, may not be less than the amount 
determined under §800.14 of this part, as modified by any adjustments under §800.15 of this 
part, less any amounts released under §§ 800.40 through 800.44 of this part. 

 
(2)  Any interest paid on a cash account will be retained in the account and applied to 

the bond value of the account unless the regulatory authority has approved the payment of 
interest to the permittee. 

 
(3)  Certificates of deposit may be substituted for a cash account with the approval of 

the regulatory authority. 
 
(4)  The regulatory authority may not accept an individual cash account in an amount 

in excess of the maximum amount insured by the Federal Deposit Insurance Corporation. 
 
(e)(1)  The estimated bond value of all collateral posted as assurance under this section is 

subject to a margin, which is the ratio of bond value to market value, as determined by the 
regulatory authority.  The margin must reflect legal and liquidation fees, as well as value 
depreciation, marketability, and fluctuations that might affect the net cash available to the 
regulatory authority to complete reclamation. 
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(2)  The regulatory authority may evaluate the bond value of collateral at any time, 

but it must conduct that evaluation as part of permit renewal.  Based on the evaluation, the 
regulatory authority must increase or decrease the amount of performance bond amount required.  
In no case may the bond value of collateral exceed the market value. 

 
(f)  Persons who have an interest in collateral posted as a bond, and who desire 

notification of actions pursuant to the bond, must request such notification in writing to the 
regulatory authority at the time that the collateral is offered. 
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§ 800.23  Self-bonds. 
 
(a)  Definitions.  For the purposes of this section only: 
 
Current assets means cash or other assets or resources that are reasonably expected to be 

converted to cash or sold or consumed within one year or within the normal operating cycle of 
the business. 

 
Current liabilities means obligations that are reasonably expected to be paid or liquidated 

within one year or within the normal operating cycle of the business. 
 
Fixed assets means plants and equipment, but does not include land or coal in place. 
 
Liabilities means obligations to transfer assets or provide services to other entities in the 

future as a result of past transactions. 
 
Net worth means total assets minus total liabilities and is equivalent to owners' equity. 
 
Parent corporation means a corporation which owns or controls the applicant. 
 
Tangible net worth means net worth minus intangibles such as goodwill and rights to 

patents or royalties. 
 
(b)  The regulatory authority may accept a self-bond from an applicant for a permit if all 

of the following conditions are met by the applicant or its parent corporation guarantor: 
 

(1)  The applicant designates a suitable agent to receive service of process in the state 
where the proposed surface coal mining operation is to be conducted. 

 
(2)  The applicant has been in continuous operation as a business entity for a period of 

not less than 5 years.  Continuous operation means that business was conducted over the 5 years 
immediately preceding the date of application. 

 
(i)  The regulatory authority may allow a joint venture or syndicate with less than 

5 years of continuous operation to qualify under this requirement, if each member of the joint 
venture or syndicate has been in continuous operation for at least 5 years immediately preceding 
the date of application. 

 
(ii)  When calculating the period of continuous operation, the regulatory authority 

may exclude past periods of interruption to the operation of the business entity that were beyond 
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the applicant's control and that do not affect the applicant's likelihood of remaining in business 
during the proposed surface coal mining and reclamation operations. 

 
(3)  The applicant submits financial information in sufficient detail to show that the 

applicant meets one of the following criteria: 
 

(i)  The applicant has a current rating for its most recent bond issuance of “A” or 
higher as issued by either Moody's Investors Service or Standard and Poor's or an equivalent 
rating from any other nationally recognized statistical rating organization. 

 
(ii)  The applicant has a tangible net worth of at least $10 million, a ratio of total 

liabilities to net worth of 2.5 times or less, and a ratio of current assets to current liabilities of 1.2 
times or greater. 

 
(iii)  The applicant's fixed assets in the United States total at least $20 million, and 

the applicant has a ratio of total liabilities to net worth of 2.5 times or less, and a ratio of current 
assets to current liabilities of 1.2 times or greater. 

 
(4)  The applicant submits— 

 
(i)  Financial statements for the most recently completed fiscal year accompanied 

by a report prepared by an independent certified public accountant in conformity with generally 
accepted accounting principles and containing the accountant's audit opinion or review opinion 
of the financial statements with no adverse opinion; 

 
(ii)  Unaudited financial statements for completed quarters in the current fiscal 

year; and 
 
(iii)  Additional unaudited information as requested by the regulatory authority. 

 
(c)(1)  The regulatory authority may accept a written guarantee for an applicant's self-

bond from a parent corporation guarantor, if the guarantor meets the conditions of paragraphs 
(b)(1) through (b)(4) of this section as if it were the applicant.  This written guarantee will be 
referred to as a “corporate guarantee.”  The terms of the corporate guarantee must provide for the 
following: 

 
(i)  If the applicant fails to complete the reclamation plan, the guarantor must do 

so or the guarantor will be liable under the indemnity agreement to provide funds to the 
regulatory authority sufficient to complete the reclamation plan, but not to exceed the bond 
amount. 
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(ii)  The corporate guarantee will remain in force unless the guarantor sends 

notice of cancellation by certified mail to the applicant and to the regulatory authority at least 90 
days in advance of the cancellation date, and the regulatory authority accepts the cancellation. 

 
(iii)  The cancellation may be accepted by the regulatory authority if the applicant 

obtains suitable replacement bond before the cancellation date or if the lands for which the self-
bond, or portion thereof, was accepted have not been disturbed. 

 
(2)  The regulatory authority may accept a written guarantee for an applicant's self-

bond from any corporate guarantor, whenever the applicant meets the conditions of paragraphs 
(b)(1), (b)(2) and (b)(4) of this section, and the guarantor meets the conditions of paragraphs 
(b)(1) through (b)(4) of this section.  This written guarantee will be referred to as a “non-parent 
corporate guarantee.”  The terms of this guarantee must provide for compliance with the 
conditions of paragraphs (c)(1)(i) through (c)(1)(iii) of this section.  The regulatory authority 
may require the applicant to submit any information specified in paragraph (b)(3) of this section 
in order to determine the financial capabilities of the applicant. 

 
(d)(1)  For the regulatory authority to accept an applicant's self-bond, the total amount of 

the outstanding and proposed self-bonds of the applicant for surface coal mining and reclamation 
operations may not exceed 25 percent of the applicant's tangible net worth in the United States. 

 
(2)  For the regulatory authority to accept a corporate guarantee, the total amount of 

the parent corporation guarantor's present and proposed self-bonds and guaranteed self-bonds for 
surface coal mining and reclamation operations may not exceed 25 percent of the guarantor's 
tangible net worth in the United States. 

 
(3)  For the regulatory authority to accept a non-parent corporate guarantee, the total 

amount of the non-parent corporate guarantor's present and proposed self-bonds and guaranteed 
self-bonds may not exceed 25 percent of the guarantor's tangible net worth in the United States. 

 
(e)  If the regulatory authority accepts an applicant's self-bond, the applicant must submit 

an indemnity agreement subject to the following requirements: 
 

(1) The indemnity agreement must be executed by all persons and parties who are to 
be bound by it, including the parent corporation guarantor.  It must bind each party jointly and 
severally. 

 
(2)  Corporations applying for a self-bond, and parent and non-parent corporations 

guaranteeing an applicant's self-bond, must submit an indemnity agreement signed by two 
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corporate officers who are authorized to bind their corporations.  A copy of the authorization 
must be provided to the regulatory authority along with an affidavit certifying that the agreement 
is valid under all applicable federal and state laws.  In addition, the guarantor must provide a 
copy of the corporate authorization demonstrating that the corporation may guarantee the self-
bond and execute the indemnity agreement. 

 
(3)  If the applicant is a partnership, joint venture or syndicate, the agreement must 

bind each partner or party who has a beneficial interest, directly or indirectly, in the applicant. 
 
(4)  Pursuant to §800.50, the applicant, parent or non-parent corporate guarantor will 

be required to complete the approved reclamation plan for the lands in default or to pay to the 
regulatory authority an amount necessary to complete the approved reclamation plan, not to 
exceed the bond amount.  If permitted under State law, the indemnity agreement, when under 
forfeiture,will operate as a judgment against those parties liable under the indemnity agreement. 

 
(f)  A regulatory authority may require self-bonded applicants and parent and non-parent 

corporate guarantors to submit an update of the information required under paragraphs (b)(3) and 
(b)(4) of this section within 90 days after the close of each fiscal year following the issuance of 
the self-bond or corporate guarantee. 

 
(g)  If at any time during the period when a self-bond is posted, the financial conditions 

of the applicant or the parent or non-parent corporate guarantor change so that the criteria of 
paragraphs (b)(3) and (d) of this section are not satisfied, the permittee must notify the regulatory 
authority immediately and post an alternate form of bond in the same amount as the self-bond 
within 90 days.  Should the permittee fail to post an adequate substitute bond, the provisions of 
§800.30(b) of this part will apply. 
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§ 800.30  Replacement of bonds and financial assurance instruments. 
 
(a)  Replacement upon request of permittee.  The regulatory authority may allow you, the 

permittee, to replace existing bonds and financial assurance instruments with other bonds and 
financial assurance instruments that provide equivalent coverage.  However, the regulatory 
authority may not release existing performance bonds or financial assurance instruments until 
you have submitted, and the regulatory authority has approved, acceptable replacement 
performance bonds or financial assurance instruments.   

 
(b)  Replacement by order of the regulatory authority. [Formerly §800.16(e)(2)] (1)  

Upon the incapacity of a bank, surety, or other responsible financial entity by reason of 
bankruptcy, insolvency, or suspension or revocation of a charter or license, you will be deemed 
to be without bond coverage and you must promptly notify the regulatory authority. 

 
(2)  Upon receipt of notification under §800.16(e) of this part or from you under 

paragraph (b)(1) of this section, the regulatory authority must issue an order requiring that you 
submit replacement bond or financial assurance coverage within a reasonable time, not to exceed 
90 days. 

 
(3)  If you do not post adequate bond or financial assurance by the end of the time 

allowed, the regulatory authority must issue a notice of violation requiring that you post adequate 
bond or financial assurance coverage.  If you are actively conducting surface coal mining 
operations, the notice of violation also must require that you cease coal extraction and reclaim 
the site in accordance with the provisions of § 816.132 or § 817.132 of this chapter.  
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§ 800.40  How do I apply for release of performance bonds? 
 
(a)  When may I file an application for bond release?  You, the permittee, may file an 

application with the regulatory authority for the release of all or part of a performance bond only 
at times or during seasons authorized by the regulatory authority.  The times or seasons 
appropriate for the evaluation of certain types of reclamation will be established in either the 
regulatory program or your permit.  

 
(b)  What must I include in my application for bond release?  You must include— 
 

(1)  The application form and information required by the regulatory authority. 
 
(2)  A certified copy of an advertisement that you have placed at least once a week for 

four successive weeks in a newspaper of general circulation in the locality of the surface coal 
mining operation.  You must submit the copy within 30 days after you file the application under 
paragraph (b)(1) of this section.  The advertisement must contain— 

 
(i)  Your name.  
 
(ii)  The permit number and approval date. 
 
(iii)  The number of acres and the precise location of the land for which you are 

requesting bond release.   
 
(iv)  The type and amount of the bond filed and the portion for which you seek 

release.  
 
(v)  The type and dates of reclamation work performed.  
 
(vi)  A description of the results that you have achieved under the approved 

reclamation plan, including an analysis of the results of monitoring conducted under §§ 816.35 
through 816.37 of this chapter. 

 
(vii)  The name and address of the regulatory authority to which written 

comments, objections, or requests for public hearings and informal conferences on the bond 
release application may be submitted pursuant to § 800.44 of this section.  

 
(3)  Copies of letters that you have sent to adjoining property owners, local 

governmental bodies, planning agencies, sewage and water treatment authorities, and water 
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companies in the locality of the surface coal mining and reclamation operation, notifying them of 
your intention to seek release of the bond. 

 
(4)  A notarized statement certifying that all applicable reclamation activities have 

been accomplished in accordance with the requirements of the regulatory program and the 
approved reclamation plan.  You must submit a separate certification for each application and 
each phase of bond release. 
  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

118 
 

§ 800.41  How will the regulatory authority process my application for bond release? 
 
(a)(1)  Upon receipt of a complete application for bond release, the regulatory authority 

will, within 30 days, or as soon thereafter as weather conditions permit, conduct an inspection of 
the site and an evaluation of the reclamation work performed and the reclamation work 
remaining.  

 
(2)  A complete application is one that includes all items required under § 800.40 of 

this part. 
 
(3)  The evaluation will consider, among other factors, the degree of difficulty to 

complete any remaining reclamation, whether pollution of surface and subsurface water is 
occurring, the probability of future occurrence of such pollution, and the estimated cost of 
abating such pollution.  

 
(b)(1)  The regulatory authority will notify the surface owner, agent, or lessee before 

conducting the inspection and offer that person an opportunity to participate with the regulatory 
authority in making the inspection.  

 
(2)  The regulatory authority may arrange with you to allow access to the permit area, 

upon request by any person with an interest in bond release, for the purpose of gathering 
information relevant to the proceeding. 

 
(c)  The regulatory authority will provide written notification of its decision on your bond 

release application to you, the surety (if any), any other persons with an interest in bond 
collateral who have requested notification under § 800.21(f) of this part, persons who filed 
objections in writing, and objectors who were a party to the hearing proceedings, if any.  The 
regulatory authority will provide this notification— 

 
(1)  Within 60 days after you file the application, if there is no public hearing under 

§ 800.44 of this part, or 
 
(2)  Within 30 days after a public hearing has been held under § 800.44 of this part. 
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§ 800.42  What are the criteria for bond release? 
 
(a)  General.  (1)  Except as provided in paragraphs (a)(2) through (a)(5) of this section, 

the regulatory authority may release all or part of the bond for the permit area or an increment 
thereof if the regulatory authority is satisfied that you have accomplished the required 
reclamation for the permit area or increment in accordance with paragraphs (b) through (d) of 
this section. 

 
(2)  The regulatory authority may not release any bond under this section if, after an 

evaluation of the monitoring data submitted under §§ 816.35 through 816.37 or §§ 817.35 
through 817.37 of this chapter, it determines that adverse trends exist that may result in material 
damage to the hydrologic balance outside the permit area. 

 
(3)  If a postmining discharge requiring treatment exists either on the permit area or at 

a point that is hydrologically connected to the permit area, you must post a financial assurance 
under §800.18 of this part before any portion of the bond for the permit area may be released. 

 
(4)  If the permit area or increment includes a variance from restoration of the 

approximate original contour under §785.16 of this chapter, the portion of the bond described in 
§785.16(a)(12) of this chapter may not be released in whole or in part until the approved 
postmining land use is implemented or until the site is restored to approximate original contour 
and revegetated in accordance with §§ 816.111 and 816.116 or §§ 817.111 and 817.116 of this 
chapter. 

 
(5)  The bond amount described in §780.24(b)2)(iii)(C) or §784.24(b)2)(iii)(C) of this 

chapter may not be released either until the structure is in use as part of the postmining land use 
or until the structure is removed and the site upon which it was located is reclaimed in 
accordance with part 816 or part 817 of this chapter. 

 
(b)  Phase I.  (1)  The regulatory authority may release a maximum of 60 percent of the 

bond for a bonded area after you complete Phase I reclamation for that area in accordance with 
the approved reclamation plan.  Phase I reclamation includes backfilling, grading, and drainage 
control.  Soil replacement is optional at this stage. 

 
(2)  The amount of bond that the regulatory authority retains after Phase I release 

must be adequate to ensure that the regulatory authority will have sufficient funds for a third 
party to complete the remaining portion of the reclamation plan, including restoration of the form 
and ecological function of streams under §816.57 or §817.57 of this chapter, in the event of 
forfeiture. 
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(c)  Phase II.  (1)  The regulatory authority may release an additional amount of bond 

after you complete Phase II reclamation, which consists of soil replacement (if not accomplished 
as part of Phase I reclamation) and successfully establishing revegetation on the area in 
accordance with the approved reclamation plan.  The regulatory authority must establish 
standards defining successful establishment of vegetation for purposes of this paragraph.  

 
(2)  The amount of bond that the regulatory authority retains after Phase II release 

must be sufficient to cover the cost of having a third party reestablish revegetation for the 
revegetation responsibility period under § 816.115 or § 817.115 of this chapter.  In addition, it 
must be adequate to ensure that the regulatory authority will have sufficient funds for a third 
party to complete the remaining portion of the reclamation plan, including restoration of the form 
and ecological function of streams under §816.57 or §817.57 of this chapter, in the event of 
forfeiture.  

 
(3)  The regulatory authority may not release any part of the bond under paragraph 

(c)(1) of this section if the lands to which the release would apply are contributing suspended 
solids to streamflow or runoff outside the permit area in excess of the requirements set by 
subchapter K of this chapter. 

 
(4)  The regulatory authority may not release any part of the bond under paragraph 

(c)(1) of this section until soil productivity for any prime farmland on the area to which the 
release would apply has returned to levels of yield equivalent to those of nonmined land of the 
same soil type in the surrounding area under equivalent management practices as determined 
from the soil survey performed under part 823 of this chapter. 

(5)  When the regulatory authority has approved retention of a silt dam as a 
permanent impoundment under § 816.49(b) or § 817.49(b) of this chapter, the regulatory 
authority may approve Phase II bond release for the area of the impoundment if the requirements 
of §816.56 or §817.56 of this chapter have been met and provisions for sound future 
maintenance by the operator or the landowner have been made with the regulatory authority. 

 
(d)  Phase III.  (1)  The regulatory authority must release the remaining portion of the 

bond at the completion of Phase III reclamation, which consists of successful completion of all 
surface coal mining and reclamation activities and expiration of the revegetation responsibility 
period under § 816.115 or § 817.115 of this chapter.  

 
(2)  The regulatory authority may not fully release any bond under provisions of 

this section until all applicable reclamation requirements of the regulatory program and the 
permit are fully met.  Among other things, those requirements include restoration of the 
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ecological function of perennial and intermittent streams under §816.57 or §817.57 of this 
chapter. 

 
  



Predecisional Draft—Not Intended for Public Distribution September 20, 2010 

122 
 

§ 800.43  Bond release decision notification requirements. 
 
(a)  If the regulatory authority disapproves your application for release of the bond or 

portion thereof, the regulatory authority must notify you, the surety, and any person with an 
interest in collateral as provided in § 800.21(f) of this part, in writing, stating the reasons for 
disapproval and recommending corrective actions necessary to secure the release and allowing 
an opportunity for a public hearing. 

 
(b)  When any application for total or partial bond release is filed with the regulatory 

authority, the regulatory authority must notify the municipality in which the surface coal mining 
operation is located by certified mail at least 30 days prior to the release of all or a portion of the 
bond. 
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§ 800.44  What is the process for filing an objection to a bond release application? 
 
(a)(1)  Any person with a valid legal interest that might be adversely affected by release 

of the bond, or the responsible officer or head of any federal, state, or local governmental agency 
with jurisdiction by law or special expertise with respect to any environmental, social, or 
economic impact involved in the operation or which is authorized to develop and enforce 
environmental standards with respect to those operations, has the right to file written objections 
to the proposed bond release with the regulatory authority within 30 days after the last 
publication of the notice required by § 800.40(b)(2) of this part.  

 
(2)  If written objections are filed and a hearing is requested, the regulatory authority 

must inform all interested parties of the time and place of the hearing, and hold a public hearing 
within 30 days after receipt of the request for the hearing.  The regulatory authority must 
advertise the date, time, and location of the public hearing in a newspaper of general circulation 
in the locality for two consecutive weeks.  

 
(3)  The public hearing must be held in the locality of the surface coal mining 

operation for which bond release is sought, at the location of the regulatory authority office, or at 
the state capital, at the option of the objector. 

 
(b)(1)  For the purpose of the hearing under paragraph (a) of this section, the regulatory 

authority has the authority to administer oaths, subpoena witnesses or written or printed material, 
compel the attendance of witnesses or the production of materials, and take evidence including, 
but not limited to, inspection of the land affected and other surface coal mining operations 
carried on by the applicant in the general vicinity.  

 
(2)  A verbatim record of each public hearing must be made, and a transcript must be 

made available on the motion of any party or by order of the regulatory authority. 
 
(c)  Without prejudice to the right of an objector or the applicant for bond release, the 

regulatory authority may hold an informal conference as provided in section 513(b) of the Act to 
resolve written objections.  The regulatory authority must make a record of the informal 
conference unless waived by all parties, which must be accessible to all parties.  The regulatory 
authority also must furnish all parties to the informal conference with a written finding based on 
the informal conference, and the reasons for the finding. 
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PART 816—PERMANENT PROGRAM PERFORMANCE STANDARDS—SURFACE 
MINING ACTIVITIES 

Sec. 

§ 816.1     Scope. 
§ 816.2     Objectives. 
§ 816.10   Information collection. 
§ 816.11   Signs and markers. 
§ 816.13   Casing and sealing of drilled holes: General requirements. 
§ 816.14   Casing and sealing of drilled holes: Temporary. 
§ 816.15   Casing and sealing of drilled holes: Permanent. 
§ 816.22   Topsoil, subsoil, and other plant growth media. 
§ 816.34  General requirements for protection of the hydrologic-balance.  
§ 816.35  Groundwater monitoring requirements.   
§ 816.36  Surface water monitoring requirements. 
§ 816.37  Biological condition monitoring requirements for streams. 
§ 816.38  Handling of acid-forming and toxic-forming materials. 
§ 816.39  Disposition of exploratory or monitoring wells. 
§ 816.40  Replacement of water supplies. 
§ 816.41   Discharges into an underground mine.  
§ 816.42   Water quality standards and effluent limitations. 
§ 816.43   Diversions. 
§ 816.45   Sediment control measures. 
§ 816.46   Siltation structures. 
§ 816.47   Discharge structures. 
§ 816.49   Impoundments. 
§ 816.56   Postmining rehabilitation of sedimentation ponds, diversions, impoundments, and 

treatment facilities. 
§ 816.57   What additional performance standards apply to activities in, through, or adjacent to 

perennial and intermittent streams?  
§ 816.59   Coal recovery. 
§ 816.61   Use of explosives: General requirements. 
§ 816.62   Use of explosives: Preblasting survey. 
§ 816.64   Use of explosives: Blasting schedule. 
§ 816.66   Use of explosives: Blasting signs, warnings, and access control. 
§ 816.67   Use of explosives: Control of adverse effects. 
§ 816.68   Use of explosives: Records of blasting operations. 
§ 816.71   Disposal of excess spoil: General requirements. 
§ 816.74   Disposal of excess spoil: Preexisting benches. 
§ 816.79   Protection of underground mining. 
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§ 816.81   Coal mine waste: General requirements. 
§ 816.83   Coal mine waste: Refuse piles. 
§ 816.84   Coal mine waste: Impounding structures. 
§ 816.87   Coal mine waste: Burning and burned waste utilization. 
§ 816.89   Disposal of noncoal mine wastes. 
§ 816.95   Stabilization of surface areas. 
§ 816.97   Protection of fish, wildlife, and related environmental values. 
§ 816.99   Slides and other damage. 
§ 816.100   Contemporaneous reclamation. 
§ 816.101   Backfilling and grading: Time and distance requirements. 
§ 816.102   Backfilling and grading: General requirements. 
§ 816.104   Backfilling and grading: Thin overburden. 
§ 816.105   Backfilling and grading: Thick overburden. 
§ 816.106   Backfilling and grading: Previously mined areas. 
§ 816.107   Backfilling and grading: Steep slopes. 
§ 816.111   Revegetation: General requirements. 
§ 816.115   Revegetation responsibility periods. 
§ 816.116   Revegetation: Standards for success. 
§ 816.131   Cessation of operations: Temporary. 
§ 816.132   Cessation of operations: Permanent. 
§ 816.133   Postmining land use. 
§ 816.150   Roads: general. 
§ 816.151   Primary roads. 
§ 816.180   Utility installations. 
§ 816.181   Support facilities. 
 

***** 
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§ 816.22  Topsoil, subsoil, and other plant growth media. 

(a)  Salvage and removal.  (1)  You, the permittee, must salvage and separately remove 
all topsoil and other materials identified for salvage in the soil handling plan under § 780.12(e) 
of this chapter from the area to be disturbed before any drilling, blasting, mining, or other surface 
disturbance takes place. 

(2)  The regulatory authority may choose not to require the removal of topsoil for 
minor disturbances that— 

(i)  Occur at the site of small structures, such as power poles, signs, or fence lines; 
or 

(ii)  Will not destroy the existing vegetation and will not cause erosion. 

(b)  Storage.  (1)  You must segregate and, except as provided in paragraph (b)(3) of this 
section, stockpile the materials removed under paragraph (a) of this section when it is impractical 
to promptly redistribute those materials on regraded areas. 

(2)  Stockpiled materials must— 

(i)  Be selectively placed on a stable site within the permit area; 

(ii)  Be protected from contaminants and unnecessary compaction that would 
interfere with revegetation; 

(iii)  Be protected from wind and water erosion through prompt establishment and 
maintenance of an effective, quick-growing, non-invasive vegetative cover or through other 
measures approved by the regulatory authority; and 

(iv)  Not be moved until required for redistribution unless approved by the 
regulatory authority. 

(3)  When stockpiling of organic and soil materials removed under paragraphs (a) and 
(e) of this section would be detrimental to the quality or quantity of those materials, you may 
temporarily redistribute those materials on an approved site within the permit area to enhance the 
current use of that site until the materials are needed for later reclamation, provided that— 

(i)  Temporary redistribution will not permanently diminish the capability of the 
topsoil of the host site; and 

(ii)  The redistributed material will be preserved in a condition more suitable for 
redistribution than if it were stockpiled. 

(c)  Soil supplements and substitutes.  (1)  When the regulatory authority approves the 
use of substitutes for or supplements to the existing topsoil or subsoil, you must salvage, store, 
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and use the overburden materials selected and approved for that purpose as part of the soil 
handling plan under §780.12(e) of this chapter.   

 (d)  Site preparation.  (1)  You must minimize grading of backfilled areas to avoid 
compaction of the reconstructed root zone, as specified in the soil handling plan under 
§780.12(e) of this chapter. 

(2)  If necessary, you must rip, chisel-plow, or otherwise mechanically treat 
backfilled and graded areas before soil redistribution to reduce potential slippage of the 
redistributed material and to promote root penetration.  You may conduct this treatment after soil 
redistribution if doing so will not harm the redistributed material. 

(e)  Redistribution.  (1)  You must redistribute the materials removed and saved under 
paragraphs (a) through (c) of this section in a manner that— 

(i)  Complies with the soil handling plan developed under §780.12(e) of this 
chapter and approved as part of the permit. 

(ii)  Is consistent with the approved postmining land use, contours, and surface-
water drainage systems. 

(iii)  Minimizes compaction of the materials to the extent possible and alleviates 
any excess compaction that may occur.  

(iv)  Protects the materials from wind and water erosion before and after seeding 
and planting to the extent necessary to ensure establishment of a successful vegetative cover and 
to avoid causing or contributing to a violation of state or federal water quality standards. 

(v)  Achieves an approximately uniform, stable thickness across the regraded 
area, except that the thickness may vary when consistent with the postmining land use and when 
variations are necessary or desirable to achieve specific revegetation goals and ecological 
diversity, as set forth in the revegetation plan developed under §780.12(g) of this chapter and 
approved as part of the permit. 

(2)  You must use a statistically valid sampling technique to document that soil 
materials have been redistributed in the locations and depths required by the soil handling plan 
developed under §780.12(e) of this chapter and approved as part of the permit. 

(3)  The regulatory authority may choose not to require the redistribution of topsoil on 
the embankments of permanent impoundments or of roads to be retained as part of the 
postmining land use if it determines that— 

(i)  Placement of topsoil on those embankments is inconsistent with the 
requirement to use the best technology currently available to prevent sedimentation, and 
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(ii)  The embankments will be otherwise stabilized. 

(e)  Organic matter.  (1)  You must salvage duff, other organic litter, and vegetative 
materials such as tree tops, small logs, and root balls.  You may not burn organic matter or bury 
it in the backfill. 

(2)  Except as otherwise provided in paragraph (e)(3) of this section, you must 
redistribute the materials salvaged under paragraph (e)(1) of this section across the regraded 
surface or incorporate them into the soil materials to control erosion, promote growth of 
vegetation, serve as a source of native plant seeds and organisms, and increase the moisture 
retention capability of the soil. 

(3)  Vegetative debris either must be redistributed in accordance with paragraph (e)(2) 
of this section or used to construct windrows for fish and wildlife enhancement purposes. 
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§ 816.34  General requirements for protection of the hydrologic balance.  [Formerly 
§816.41(a), (b), and (d)] 

 
(a)  You, the permittee, must conduct all surface mining and reclamation activities to— 
 

(1)  Minimize disturbance of the hydrologic balance within the permit and adjacent 
areas. 

 
(2)  Prevent material damage to the hydrologic balance outside the permit area. 
 
(3)  Restore the biological condition of perennial and intermittent streams within the 

permit area, unless otherwise approved in the permit in accordance with section 780.28 of this 
chapter. 

 
(4)  Assure the protection or replacement of water rights to the extent required by 

state or federal law.  
 
(5)  Support approved postmining land uses in accordance with the terms and 

conditions of the approved permit and the performance standards of this part.   
 
(6)  Comply with the hydrologic reclamation plan as submitted under §780.22 of this 

chapter and approved in the permit.  
 
(7)  Protect groundwater quality by handling earth materials and runoff in a manner 

that minimizes contact or interaction between acid-forming or toxic-forming materials and  
groundwater systems and by managing excavations and other disturbances to prevent or control 
groundwater degradation.   

 
(8)  Protect groundwater quantity by handling earth materials and runoff in a manner 

that will restore the approximate premining recharge capacity of the reclaimed area as a whole, 
excluding coal mine waste disposal areas and fills, so as to allow the movement of water into the 
groundwater system.   

 
(9)  Protect surface-water quality by handling earth materials, groundwater 

discharges, and runoff in a manner that— 
 

(i)  Minimizes the formation of acidic or toxic drainage. 
 
(ii)  Prevents, to the extent possible using the best technology currently available, 

additional contribution of suspended solids to streamflow or runoff outside the permit area.  
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(iii)  Otherwise prevents water pollution.   

 
(10)  Protect surface-water quantity and flow rates by handling earth materials and 

runoff in accordance with the steps outlined in the hydrologic reclamation plan and the surface-
water runoff control plan approved in the permit in accordance with §§ 780.22 and 780.29 of this 
chapter, respectively.   

 
(b)(1)  You must use mining and reclamation practices that minimize water pollution, 

changes in streamflow, and adverse impacts on stream biota in preference to water treatment. 
 

(2)  You must install, use, and maintain any necessary water-treatment facilities or 
water-quality controls if drainage control, restabilization and revegetation of disturbed areas, 
diversion of runoff, mulching, and other reclamation and remedial practices are not adequate to 
meet the requirements of this section and § 816.42 of this part. 

 
(c)  The regulatory authority may require that you take preventive, remedial, or 

monitoring measures in addition to those set forth in this part to prevent material damage to the 
hydrologic balance outside the permit area. 

 
(d)  You must examine the hydraulic structures identified under § 780.29 of this chapter 

following every significant precipitation event, as specified by the regulatory authority.  You 
must prepare a report, which must be certified by a registered professional engineer, and submit 
the report to the regulatory authority within 48 hours of the precipitation event.  The report must 
address the performance of the hydraulic structures, identify and describe any material damage to 
the hydrologic balance outside the permit area that occurred, and identify and describe the 
remedial measures taken in response to that damage. 
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§ 816.35  Groundwater monitoring requirements.  [Formerly §816.41(c)] 
 
(a)  You, the permittee, must monitor groundwater according to the groundwater 

monitoring plan approved under § 780.23(a) of this chapter.   
 
(b)(1)  You must submit groundwater monitoring data to the regulatory authority every 3 

months, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter.   

 
(c)  You must monitor groundwater through mining and during reclamation until final 

bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the 
regulatory authority may not release any portion of the bond if an evaluation of monitoring data 
indicates that adverse trends exist that could result in material damage to the hydrologic balance 
outside the permit area.  

(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory 
authority modify the groundwater monitoring requirements, including the parameters covered 
and the sampling frequency.  The regulatory authority may approve your request if you 
demonstrate, using the monitoring data obtained under this section, that— 

 
(1)  Future changes in groundwater quantity or quality are unlikely to occur. 
 
(2)  The operation has minimized disturbance to the hydrologic balance in the permit 

and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, 
preserved or restored the biological condition of perennial and intermittent streams, maintained 
the availability and suitability of groundwater quantity and quality to support existing and 
approved uses, and protected or replaced the water rights of other users. 

 
(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
authority indicates that additional monitoring is necessary to protect the hydrologic balance , 
detect hydrologic changes, or meet other requirements of the regulatory program. 
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(f)  You must install, maintain, operate, and, when no longer needed, remove all 
equipment, structures, and other devices used in conjunction with monitoring groundwater, 
consistent with §§ 816.13, 816.14, 816.15, and 816.39 of this part.  
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§ 816.36  Surface water monitoring requirements.  [Formerly §816.41(e)] 
 
(a)  You, the permittee, must monitor surface water according to the surface-water 

monitoring plan approved under § 780.23(b) of this chapter.   
 
(b)(1)  You must submit surface-water monitoring data to the regulatory authority every 3 

months, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter.  The reporting requirements of 
this paragraph do not exempt you from meeting any National Pollutant Discharge Elimination 
System (NPDES) reporting requirements for noncompliant samples.   

 
(c)  You must monitor surface water through mining and during reclamation until final 

bond release under § 800.42(d) of this chapter.  As provided in § 800.42(a) of this chapter, the 
regulatory authority may not release any portion of the bond if an evaluation of monitoring data 
indicates that adverse trends exist that could result in material damage to the hydrologic balance 
outside the permit area.  

(d)  Consistent with § 774.13 of this chapter, you may request that the regulatory 
authority modify the surface-water monitoring requirements (except those required by the 
NPDES permitting authority), including the parameters covered and the sampling frequency.  
The regulatory authority may approve your request if you demonstrate, using the monitoring data 
obtained under this section, that— 

 
(1)  Future changes in surface-water quantity or quality are unlikely to occur. 
 
(2)  The operation has minimized disturbance to the hydrologic balance in the permit 

and adjacent areas, prevented material damage to the hydrologic balance outside the permit area, 
preserved or restored the biological condition of perennial and intermittent streams, maintained 
the availability and suitability of surface-water quantity and quality to support existing and 
approved uses (including any designated uses under section 101(a) or 303(c) of the Clean Water 
Act), and protected or replaced the water rights of other users. 

 
(e)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
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authority indicates that additional monitoring is necessary to protect the hydrologic balance, 
detect hydrologic changes, or meet other requirements of the regulatory program. 

 
(f)  You must install, maintain, operate, and, when no longer needed, remove all 

equipment, structures, and other devices used in conjunction with monitoring surface water.  
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§ 816.37  Biological condition monitoring requirements for streams. 
 
(a)  You must monitor the biological condition of perennial and intermittent streams in 

accordance with the plan approved under § 780.23(c) of this chapter. 
 
(b)(1)  You must submit biological condition monitoring data to the regulatory authority 

on an annual basis, or more frequently if prescribed by the regulatory authority. 
 

(2)  Monitoring reports must include analytical results from each sample taken during 
the reporting period. 

 
(3)  When the analysis of any sample indicates noncompliance with the terms and 

conditions of the permit, you must promptly notify the regulatory authority and take the actions 
required under paragraphs (e) and (i) of § 773.17 of this chapter. 

 
(c)  You must monitor the biological condition of perennial and intermittent streams 

during mining and reclamation until final bond release under § 800.42(d) of this chapter.  
 
(d)  Under §774.10(b) of this chapter, the regulatory authority may require that you revise 

your permit to include additional monitoring whenever information available to the regulatory 
authority indicates that additional monitoring is necessary to meet the requirements of the 
regulatory program. 
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§ 816.38  Handling of acid-forming and toxic-forming materials. [Formerly §816.41(f)]  
 
(a)  You, the permittee, must avoid drainage from acid-forming and toxic-forming 

materials into surface water and groundwater by— 
 

(1)  Identifying and handling acid-forming and toxic-forming materials and 
completing backfilling and reclamation in a manner that either— 

 
(i)  Isolates those materials from contact with groundwater or surface water; or  

 
(ii)  Will keep those materials fully saturated at all times.  You may use this 

option only when placement above the water table is not feasible. 
 
(2)  Storing materials in a manner that will protect surface water and groundwater by 

preventing erosion, the formation of polluted runoff, and the infiltration of polluted water into 
aquifers.  Storage must be limited to the period until burial or treatment first becomes feasible.  
In addition, storage must not result in any risk of water pollution, adverse impacts to the 
biological condition of streams, or other environmental damage.   

 
(b)  Storage, burial, and treatment practices must be consistent with other material 

handling and disposal provisions of this chapter.   
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§ 816.39  Disposition of exploratory or monitoring wells. [Formerly §816.41(g)]  
 
(a)  Except as provided in paragraph (b) of this section, you, the permittee, must 

permanently seal exploratory or monitoring wells in a safe and environmentally sound manner in 
accordance with §§ 816.13 and 816.15 of this part before final release of bond under section 
§ 800.42(d) of this chapter for the land on which the wells are located. 

 
(b)  With the prior approval of the regulatory authority, you may transfer wells to another 

party for further use.  At a minimum, the conditions of the transfer must comply with state and 
local laws.  You will remain responsible for the proper management of the wells until final bond 
release under § 800.42(d) of this chapter. 
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§ 816.40  Replacement of water supplies. [Formerly §816.41(h)]  
 
(a)(1)  You, the permittee, must replace the water supply of an owner of interest in real 

property who obtains all or part of his or her supply of water for domestic, agricultural, 
industrial, or other legitimate use from an underground or surface source when the water supply 
has been adversely impacted by contamination, diminution, or interruption as a result of your 
surface mining activities. 

 
(2)  As provided in the definition of replacement of water supply in §701.5 of this 

chapter, the replacement supply must be equivalent to the quantity and quality of the premining 
supply.  Replacement includes provision of an equivalent water supply delivery system and 
payment of operation and maintenance expenses in excess of customary and reasonable delivery 
costs for the premining water supply. 

 
(3)  For anticipated water supply losses, you must adhere to the requirements set forth 

in the permit in accordance with §780.22(b) of this chapter. 
 
(4)  For unanticipated water supply losses, you must provide an emergency temporary 

water supply within 24 hours of notification of the loss.  The temporary supply must be adequate 
in quantity and quality to meet normal household needs. 

 
(5)  Within 30 days of an unanticipated water supply loss, you must develop and 

submit a plan for a permanent replacement supply to the regulatory authority. 
 
(6)  You must provide a permanent replacement water supply within 2 years of the 

date of an unanticipated loss. 
 
(b)  The baseline hydrologic and geologic information required under § 780.19 of this 

chapter will be used to determine the extent of the impact of mining upon groundwater and 
surface water.   
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§ 816.41  Discharges into an underground mine. [Formerly §816.41(i)] 
 
(a)  You may not discharge any water or other materials from surface mining activities 

into an underground mine unless the regulatory authority specifically approves the discharge 
based upon a demonstration that— 

 
(1)  The discharge will be made in a manner that— 

 
(i)  Minimizes disturbance to the hydrologic balance within the permit area; 
 
(ii)  Prevents material damage to the hydrologic balance outside the permit area of 

the surface mining activities; 
 
(iii)  Does not adversely impact the biological condition of streams; and 
 
(iv)  Otherwise eliminates public hazards resulting from surface mining activities. 

 
(2)  The discharge will not result in a violation of applicable water quality standards 

or effluent limitations.  
 
(3)  The discharge will be at a known rate and of a quality that will meet the effluent 

limits referenced in § 816.42(a) of this part, except that the regulatory authority may approve 
exceeding the effluent limits for pH and total suspended solids if a preponderance of the 
evidence indicates that there is no direct hydrologic connection between the underground mine 
and other waters and that those exceedances will not be inconsistent with paragraph (a)(1) of this 
section.  

 
(4)  The Mine Safety and Health Administration has approved the discharge.   

 
(b)  Discharges are limited to the following materials:   
 

(1)  Water.   
 
(2)  Coal processing waste.   
 
(3)  Fly ash from a coal-fired facility.   
 
(4)  Sludge from an acid-mine-drainage treatment facility.   
 
(5)  Flue-gas desulfurization sludge.   
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(6)  Inert materials used for stabilizing underground mines. 
 
(7)  Underground mine development waste. 
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§ 816.42  Water quality standards and effluent limits. 
 
(a)  Discharges of water from areas disturbed by surface mining activities must be made 

in compliance with all applicable federal, state, and tribal water quality laws and regulations, 
including the effluent limits established in the National Pollutant Discharge Elimination System 
permit for the operation under section 402 of the Clean Water Act.  

 
(b)  Placement of overburden, coal mine waste, and other materials in waters of the 

United States must be made in compliance with a permit issued under section 404 of the Clean 
Water Act. 

(c)  You must construct water treatment facilities for discharges from the operation as 
soon as the need for those facilities becomes evident.  

(d)(1)  You must remove precipitates and otherwise maintain all water treatment facilities 
requiring the use of settling ponds or lagoons as necessary to maintain the functionality of those 
ponds or lagoons. 

 
(2)  You must dispose of all precipitates removed from facilities under paragraph 

(d)(1) of this section either in an approved solid waste landfill or within the permit area in 
accordance with a plan approved by the regulatory authority. 

 
(e)  You must operate and maintain water treatment facilities until the regulatory 

authority authorizes removal based upon monitoring data demonstrating that influent to the 
facilities meets all applicable water quality standards and effluent limits without treatment.  
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§ 816.43  Diversions. 
 
(a)  General provisions.  (1)  When approved in the permit, you may divert any flow from 

mined areas abandoned before May 3, 1978, any flow from undisturbed areas, and any flow from 
reclaimed areas for which the criteria of § 816.46 of this part for siltation structure removal have 
been met from disturbed areas by means of temporary or permanent diversions. 

 
(2)  When the permit requires the use of siltation structures for sediment control, you 

must construct diversions to convey runoff and other flows from the disturbed area to the 
siltation structure. 

 
(3)  All diversions must be designed to— 

 
(i)  Ensure the safety of the public. 
 
(ii)  Minimize adverse impacts to the hydrologic balance, including the biological 

condition of perennial and intermittent streams within the permit and adjacent areas. 
 
(iii) Prevent material damage to the hydrologic balance outside the permit area.  
 

(4)  You may not use diversions to divert water into underground mines without 
approval of the regulatory authority under § 816.41 of this part. 

 
(5)  The diversion and its appurtenant structures must be designed, located, 

constructed, maintained and used to— 
 

(i)  Be stable. 
 
(ii)  Provide protection against flooding and resultant damage to life and property.  

This requirement will be deemed met when the combination of channel, bank, and flood-plain 
configuration is adequate to pass safely the peak runoff of a 2-year, 6-hour precipitation event for 
a temporary diversion and a 10-year, 6-hour precipitation event for a permanent diversion.  The 
design precipitation event must be determined using the appropriate regional Natural Resources 
Conservation Service storm distribution. 

 
(iii)  Prevent, to the extent possible using the best technology currently available, 

additional contributions of suspended solids to streamflow or runoff outside the permit area.  
 
(iv)  Comply with all applicable local, state, and federal laws and regulations. 
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(6)(i)  You must remove temporary diversions promptly when they are no longer 
needed to achieve the purpose for which they were authorized. 

 
(ii)  You must restore the land disturbed by the removal process in accordance 

with this part. 
 
(iii)  Before temporary diversions are removed, you must modify or remove 

downstream water-treatment facilities previously protected by the diversion as necessary to 
prevent overtopping or failure of the facilities.  You must continue to maintain water-treatment 
facilities until they are no longer needed.  

 
(7)  The regulatory authority may specify design criteria for diversions to meet the 

requirements of this section. 
 
(b)  Diversion of perennial and intermittent streams.  Sections 780.28 and 816.57 of this 

chapter contain the requirements applicable to diversions of perennial and intermittent streams.  
 
(c)  Diversion of miscellaneous flows.  (1)  Miscellaneous flows, which consist of all 

surface-water flows except perennial and intermittent streams, may be diverted away from 
disturbed areas if required or approved by the regulatory authority.   

 
(2)  The design, location, construction, maintenance, and removal of diversions of 

miscellaneous flows must meet all of the performance standards set forth in paragraph (a) of this 
section: 
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§ 816.46  Hydrologic balance:  Siltation structures. 
 
(a)  For the purpose of this section only, disturbed areas do not include those areas— 
 

(1)  In which the only surface mining activities include diversion ditches, siltation 
structures, or roads that are designed, constructed, and maintained in accordance with this part; 
and 

 
(2)  For which you do not plan to otherwise disturb the land surface up-gradient of the 

diversion. 
 

(b)  General requirements.  (1)(i)  When siltation structures will be used to achieve 
the requirements of §816.45 of this part, you must construct those structures before beginning 
any surface mining activities that will disturb the land surface. 

 
(ii)  Upon completion of construction of a siltation structure, a qualified registered 

professional engineer, or in any state that authorizes land surveyors to prepare and certify plans 
in accordance with §780.25(a) of this chapter a qualified registered professional land surveyor, 
must certify that the structure has been constructed as designed and as approved in the 
reclamation plan. 

 
(4)  Any siltation structure that impounds water must be designed, constructed and 

maintained in accordance with §816.49 of this chapter. 
 
(5)  You must maintain siltation structures until removal is authorized by the 

regulatory authority and the disturbed area has been stabilized and revegetated.  In no case may 
the structure be removed sooner than 2 years after the last augmented seeding. 

 
(6)(i)  When a siltation structure is removed, you must regrade the land upon which 

the structure was located and revegetate it in accordance with the reclamation plan and 
§§816.111 through 816.116 of this chapter. 

 
(ii)  Sedimentation ponds approved by the regulatory authority for retention as 

permanent impoundments under §816.49(b) of this part may be exempted from this requirement. 
 
(c)  Sedimentation ponds.  (1)  When used, sedimentation ponds must— 
 

(i)  Be used individually or in series. 
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(ii)  Be located as near as possible to the disturbed area and out of perennial or 
intermittent stream channels unless approved by the regulatory authority in accordance with 
§780.28 of this chapter. 

 
(iii)  Be designed, constructed, and maintained to— 

 
(A)  Provide adequate sediment storage volume. 
 
(B)  Provide adequate detention time to allow the effluent from the ponds to 

meet applicable effluent limits. 
 
(C)  Contain or treat the 10-year, 24-hour precipitation event (“design event”) 

unless a lesser design event is approved by the regulatory authority based on terrain, climate, 
other site-specific conditions and on a demonstration that the effluent limits referenced in 
§816.42 of this part will be met. 

 
(D)  Provide a nonclogging dewatering device adequate to maintain the 

detention time required under paragraph (c)(1)(iii)(B) of this section. 
 
(E)  Minimize short circuiting to the extent possible. 
 
(F) Provide periodic sediment removal sufficient to maintain adequate volume 

for the design event. 
 
(G)  Ensure against excessive settlement. 
 
(H)  Be free of sod, large roots, frozen soil, and acid-forming or toxic-forming 

materials. 
 
(I)  Be compacted properly. 

 
(2)  Spillways.  A sedimentation pond must include either a combination of principal 

and emergency spillways or single spillway configured as specified in §816.49(a)(9) of this part. 
 
(d)  Other treatment facilities.  (1)  You must design other treatment facilities to treat the 

10-year, 24-hour precipitation event unless the regulatory authority approves a lesser design 
event based upon terrain, climate, other site-specific conditions, and a demonstration that the 
effluent limits referenced in §816.42 of this part will be met. 
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(2)  You must design other treatment facilities in accordance with the applicable 
requirements of paragraph (c) of this section. 

 
(e)  Exemptions.  The regulatory authority may grant an exemption from the requirements 

of this section if— 
 

(1)  The disturbed drainage area within the total disturbed area is small; and 
 
(2)  You demonstrate that siltation structures and alternate sediment control measures 

are not necessary for drainage from the disturbed area to meet the effluent limits referenced in 
§816.42 of this part and the applicable water quality standards for the receiving waters. 
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§ 816.57  What additional performance standards apply to activities in, through, or 
adjacent to perennial and intermittent streams? 

 
(a)(1)  General prohibition.  You, the permittee or operator, may not conduct surface 

mining activities in or through a perennial or intermittent stream, or that would disturb the 
surface of land within 100 feet, measured horizontally, of a perennial or intermittent stream, 
unless the regulatory authority authorizes you to do so in the permit after making the findings 
required under § 780.28 of this chapter. 

 
(2)  Clean Water Act requirements.  You may conduct surface mining activities in 

waters of the United States only if those activities would not result in significant degradation to 
those waters or cause or contribute to the violation of applicable state, federal, or tribal water 
quality standards developed pursuant to the Clean Water Act, as determined through certification 
under section 401 of the Clean Water Act or issuance of a permit under section 402 or section 
404 of the Clean Water Act. 

 
(b)  Requirements for mining through or diverting perennial and intermittent streams.  

This paragraph applies to you if your permit authorizes you to mine through or divert a perennial 
or intermittent stream in accordance with a plan submitted under § 780.28 of this chapter and 
approved as part of the permit. 

 
(1)  You must comply with the designs and construction and maintenance plans 

approved in the permit. 
 
(2)  You must restore the form and ecological function of the stream segment as 

expeditiously as practicable, either as part of the construction of a permanent stream-channel 
diversion or as part of the construction of a restored stream channel when the area in which the 
stream was located before mining is no longer needed for surface mining activities. 

 
(i)  Form.  A restored stream channel or a stream-channel diversion need not 

exactly replicate the channel morphology that existed before mining, but it must have a channel 
morphology comparable to the premining form of the affected stream segment in terms of 
channel slope, sinuosity, water depth, bankfull depth, bankfull width, width of the flood-prone 
area, and dominant in-stream substrate. 

 
(ii)  Function.  A restored stream channel or a stream-channel diversion need not 

contain precisely the same biota as it did before mining, but it must have a biological condition 
comparable to the premining biological condition, including benthic and other aquatic 
communities that fulfill a similar role in stream ecology.  
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(iii)  Bond requirements.  The performance bond calculations for the operation 
must include a specific line item for restoration of the ecological function of the stream segment.  
You must demonstrate full restoration of both form and function before final bond release under 
§ 800.42(d) of this chapter. 

 
(iv)  Sequencing.  (A)  You must restore the form and ecological function of the 

first stream segment that you mine through before you may mine through the next segment.  You 
must adhere to a similar process for mining through succeeding segments. 

 
(B)  As an alternative to the requirements of paragraph (b)(2)(iv)(A) of this 

section, you may mine through additional stream segments without first demonstrating 
restoration of the form and ecological function for each segment on a successive basis if you 
demonstrate, and the regulatory authority finds, that you or other mining operations have 
successfully restored similar stream segments under similar conditions using the same type of 
mining and reclamation plan. 

 
(3)  Upon completion of construction of a stream-channel diversion or restored stream 

channel or, you must obtain a certification from a qualified registered professional engineer that 
the stream-channel diversion or restored stream channel meets all construction requirements of 
this section and is in accordance with the design approved in the permit. 

 
(4)  Enhancement requirements.  If the stream segment to be mined through or 

diverted is in a degraded condition before mining, you must implement measures to enhance the 
form and ecological function of the segment as part of the restoration or diversion process, 
consistent with the fish and wildlife enhancement requirements of §816.97 of this part.  
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§ 816.71  Disposal of excess spoil:  General requirements.   
 
(a)  General.  You, the permittee or operator, must place excess spoil in designated 

disposal areas within the permit area in a controlled manner to— 
 

(1)  Minimize the adverse effects of leachate and surface water runoff from the fill on 
surface water, groundwater, and the biological condition of perennial and intermittent streams 
within the permit area. 

 
(2)  Prevent material damage to the hydrologic balance outside the permit area. 
 
(3)  Ensure mass stability and prevent mass movement during and after construction. 
 
(4)  Ensure that the final fill surface configuration is suitable for revegetation and is 

compatible with the natural surroundings and the approved postmining land use. 
 
(5)  Minimize disturbances to and adverse impacts on fish, wildlife, and related 

environmental values to the extent possible, using the best technology currently available. 
 
(6)  Ensure that the fill will not increase peak flows from precipitation events or 

thaws, when compared with premining peak flows. 
 
(7)  Ensure that the fill will not preclude any existing or approved use of surface 

water or groundwater or, for surface waters downstream of the fill, any designated use under 
section 101(a) or 303(c) of the Clean Water Act. 

 
(b)  Stability requirements.  (1)  You must design and construct the fill to attain a 

minimum long-term static safety factor of 1.5.  The foundation and abutments of the fill must be 
stable under all conditions of construction. 

 
(2)  When the slope in the disposal area exceeds 2.8h:1v (36 percent), or any lesser 

slope designated by the regulatory authority based on local conditions, you must construct 
keyway cuts (excavations to stable bedrock) or rock-toe buttresses to ensure fill stability. 

 
(c)  Compliance with permit.  You must construct the fill in accordance with the design 

and plans submitted under §780.35 of this chapter, as certified by a registered professional 
engineer experienced in the design of earth and rock fills, and as approved as part of the permit. 
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(d)  Handling of organic matter and topsoil.  You must remove all topsoil, organic matter, 
and vegetation from the disposal area prior to placement of the excess spoil and store, 
redistribute, or otherwise use those materials in accordance with §816.22 of this part.   

 
(e)  Drainage control requirements.  (1)  You must divert runoff from areas above the fill 

and runoff from the surface of the fill into stabilized diversion channels designed to— 
 

(i)  Meet the requirements of §816.43 of this part; and 
 
(ii)  Safely pass the runoff from a 100-year, 6-hour precipitation event, as 

determined from the appropriate regional Natural Resources Conservation Service storm 
distribution. 

 
(2)  You must grade the top surface of a completed fill such that the final slope after 

settlement will be toward properly designed drainage channels.  Uncontrolled surface drainage 
may not be directed over the outslope of the fill. 

 
(f)  Underdrains.  (1)  If the disposal area contains springs, natural or manmade water 

courses, or wet weather seeps, you must design and construct underdrains and temporary 
diversions as necessary to control erosion, prevent water infiltration into the fill, and ensure 
stability.   

 
(2)(i)  Underdrains must consist of durable rock or pipe, be designed and constructed 

using current, prudent engineering practices, and meet any design criteria established by the 
regulatory authority. 

 
(ii)  Rock underdrains must be constructed of durable, nonacid-forming, nontoxic-

forming rock (e.g., natural sand and gravel, sandstone, limestone, or other durable rock) that does 
not slake in water or degrade to soil material, and which is free of coal, clay or other nondurable 
material. 

 
(iii)  Perforated pipe underdrains must be corrosion-resistant and have 

characteristics consistent with the long-term life of the fill. 
 

(iv)  The underdrain system must be designed to carry the anticipated infiltration 
of water due to precipitation, snowmelt, and water from seeps and springs in the foundation of 
the disposal area away from the excess spoil fill.  
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(v)  The underdrain system must be protected from material piping, clogging, and 
contamination by an adequate filter system designed and constructed using current, prudent 
engineering practices to ensure the long-term functioning of the underdrain system.   

 
(g)  Placement of excess spoil.  (1)  You must transport and place excess spoil in a 

controlled manner in horizontal lifts not exceeding 4 feet in thickness; concurrently compacted 
as necessary to ensure mass stability and to prevent mass movement during and after 
construction; and graded so that surface and subsurface drainage is compatible with the natural 
surroundings. 

 
(2)  You may not use any excess spoil transport and placement technique that 

involves end-dumping, wing-dumping, cast-blasting, gravity placement, or casting spoil 
downslope. 

 
(3)  (i)  You must encapsulate acid-forming, toxic-forming, and combustible materials 

with low-permeability, nonacid-forming, nontoxic-forming, and noncombustible material to— 
 

(A)  Control the impact on surface water and groundwater in accordance with 
§816.38 of this part; 

 
(B)  Prevent sustained combustion; and 
 
(C)  Minimize adverse effects on plant growth and the approved postmining 

land use. 
 

(ii)  If sufficient cover material is not available, you must treat or otherwise 
neutralize these materials to achieve the same results. 

 
(iii)  You may not place acid-forming or toxic-forming materials within 100 feet 

horizontally of any perennial or intermittent stream. 
 
(h)  Final configuration.  (1)  The final configuration of the fill must be suitable for the 

approved postmining land use, compatible with the surrounding terrain, and consistent with 
natural landforms to the extent practicable. 

 
(2)  You may construct terraces on the outslope of the fill if required for stability, to 

control erosion, to conserve soil moisture, or to facilitate the approved postmining land use.  The 
grade of the outslope between terrace benches may not be steeper than 2h: 1v (50 percent). 
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(3)  You must configure the top surface of the fill to restore a ridge-and-valley 
topography when that landform is— 

 
(i)  Generally consistent with the premining topography (the postmining 

configuration may exceed surrounding terrain elevations when necessary to achieve the desired 
topography and minimize placement of excess spoil in streams); 

 
(ii)  Practicable; and 
 
(iii)  Compatible with stability and postmining land use considerations. 

 
(i)  Impoundments and depressions.  No permanent impoundments are allowed on the 

completed fill.  Small depressions may be constructed if they are needed to retain moisture, 
minimize erosion, create and enhance wildlife habitat, or assist revegetation, provided that these 
depressions are consistent with the hydrologic reclamation plan approved under §780.22 of this 
chapter and do not result in elevated levels of parameters of concern in discharges from the fill. 

 
(j)  Topsoil redistribution.  The final graded surface of the fill must be covered with 

topsoil or substitute material in accordance with §816.22 of this part. 
 
(k)  Surface area stabilization.  You must provide slope protection to minimize surface 

erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are 
not riprapped or otherwise protected, upon completion of construction. 

 
(l)  Inspections.  A qualified registered professional engineer, or other qualified 

professional specialist under the direction of the professional engineer, must inspect the fill 
during construction.  The professional engineer or specialist must be experienced in the 
construction of earth and rock fills. 

 
(1)  Complete inspections that include the entire fill must be made at least quarterly 

throughout construction, with additional complete inspections conducted during critical 
construction periods.  Critical construction periods include, at a minimum— 

 
(i)  Foundation preparation, including the removal of all organic matter and 

topsoil;  
 
(ii)  Placement of underdrains and protective filter systems;  
 
(iii)  Installation of final surface drainage systems; and  
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(iv)  Final grading and revegetation of the fill. 
 

(2)  The engineer or specialist also must— 
 

(i)  Conduct daily examinations during placement and compaction of fill 
materials. 

 
(ii)  Maintain a log recording the daily examinations for each fill.  The log must 

include a description of the specific work locations, excess spoil placement methods, compaction 
adequacy, lift thickness, suitability of fill material, special handling of acid-forming and toxic-
forming materials, deviations from the approved permit, and remedial measures taken. 

 
(3)  The qualified registered professional engineer must provide a certified report to 

the regulatory authority promptly after each complete inspection conducted under paragraph 
(l)(1) of this section.  The report must— 

 
(i)  Certify that the fill has been constructed and maintained as designed and in 

accordance with the approved plan and this chapter. 
 
(ii)  Identify and discuss any evidence of instability, structural weakness, or other 

hazardous conditions.  If one of more of those conditions exist, you must submit an application 
for a permit revision that includes appropriate remedial design specifications. 

 
(iii)  Include a review and summary of the logs maintained under paragraph 

(l)(2)(ii) of this section. 
 
(4)(i)  The certified report on the drainage system and protective filters must include 

color photographs taken during and after construction, but before underdrains are covered with 
excess spoil.  If the underdrain system is constructed in phases, each phase must be certified 
separately. 

 
(ii)  The photographs accompanying each certified report must be taken in 

adequate size and number with enough terrain or other physical features of the site shown to 
provide a relative scale to the photographs and to specifically and clearly identify the site. 

 
(5)  You must retain a copy of each complete inspection report at or near the mine 

site. 
 
(m)  Coal mine waste.  You may dispose of coal mine waste in excess spoil fills only if 

approved by the regulatory authority and only if— 
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(1)  You demonstrate, and the regulatory authority finds in writing, that there is no 

credible evidence that the disposal of coal mine waste in the excess spoil fill will cause or 
contribute to a violation of applicable federal, state, or tribal water quality standards or effluent 
limitations or result in material damage to the hydrologic balance outside the permit area. 

 
(2)  The waste is placed in accordance with §§ 816.81 and 816.83 of this part. 
 
(3)  The waste is nontoxic-forming, nonacid-forming, and non-combustible. 
 
(4)  The waste is of the proper characteristics to be consistent with the design stability 

of the fill. 
 
(n)  Underground disposal.  You may dispose of excess spoil in underground mine 

workings only in accordance with a plan approved by the regulatory authority and the Mine 
Safety and Health Administration under §784.26 of this chapter. 
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§ 816.74  Disposal of excess spoil:  Preexisting benches. 

(a)  General.  The regulatory authority may approve the disposal of excess spoil through 
placement on a preexisting bench on a previously mined area or a bond forfeiture site if— 

(1)  The proposed permit area includes the portion of the preexisting bench on which 
the spoil will be placed; 

(2)  The proposed operation will comply with the applicable requirements of 
§816.102 of this part; and 

(3)  The requirements of this section are met. 

(b)  Handling of organic matter and topsoil.  You must remove all available topsoil, 
organic matter, and vegetation from the disposal area prior to placement of the excess spoil and 
store, redistribute, or otherwise use those materials in accordance with §816.22 of this part.  

 
(c)(1)  The fill must be designed and constructed using current, prudent engineering 

practices. 

(2)  The design must be certified by a registered professional engineer. 

(3)  If the disposal area contains springs, natural or manmade water courses, or wet 
weather seeps, the fill design must include diversions and underdrains as necessary to control 
erosion, prevent water infiltration into the fill, and ensure stability. 

(d)  The spoil must be placed on the solid portion of the bench in a controlled manner and 
concurrently compacted as necessary to attain a long-term static safety factor of 1.3 for all 
portions of the fill.  Any spoil deposited on any fill portion of the bench must be treated as an 
excess spoil fill under §816.71 of this part. 

(e)  You must grade the spoil placed on the preexisting bench— 

(1)  Achieve a stable slope that does not exceed the angle of repose. 

(2)  Eliminate the preexisting highwall to the maximum extent technically practical, 
using all reasonably available spoil as that term is defined in §701.5 of this chapter. 

(3)  Minimize erosion and water pollution both on and off the site. 

(f)  All disturbed areas, including diversion channels that are not riprapped or otherwise 
protected, must be revegetated upon completion of construction. 

(g)  You may not construct permanent impoundments on preexisting benches on which 
excess spoil is placed under this section.  
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(h)  The final configuration of the fill on the preexisting bench must— 

(1)  Be compatible with natural drainage patterns and the surrounding area. 

(2)  Support the approved postmining land use. 

(i)  The regulatory authority may approve the disposal of excess spoil from an upper 
actively mined bench to a lower preexisting bench by means of gravity transport, provided that— 

(1)  The gravity-transport courses are designated on a site-specific basis as part of the 
permit application. 

(2)  You demonstrate, and the regulatory authority finds in writing, that the gravity-
transport courses have been designed to ensure a minimum long-term static safety factor of 1.3, 
to prevent hazards to health and safety, and to ensure that damage will be minimized between the 
benches, outside the transport courses, and downslope of the lower bench should excess spoil 
accidentally move. 

(3)(i)  All gravity-transported excess spoil, including that excess spoil immediately 
below the gravity-transport courses and any preexisting spoil that is disturbed, is rehandled and 
placed in horizontal lifts in a controlled manner, concurrently compacted as necessary to ensure 
mass stability and to prevent mass movement, and graded so that surface and subsurface 
drainage is compatible with the natural surroundings. 

(ii)  Undisturbed preexisting spoil on the bench prior to the current mining 
operation need not be rehandled except where necessary to ensure stability of the fill. 

(4)(i)  You construct a safety berm constructed on the solid portion of the lower 
bench prior to gravity transport of the excess spoil. 

(ii)  The safety berm must be designed and constructed to prevent gravity-
transported excess spoil from leaving the bench. 

(iii)  Where there is insufficient material on the lower bench to construct a safety 
berm, only that amount of excess spoil necessary for the construction of the berm may be 
gravity-transported to the lower bench prior to construction of the berm. 

(5)  Excess spoil is not allowed on the downslope below the upper bench except on 
designated gravity-transport courses properly prepared in accordance with paragraph (b) of this 
section.  Upon completion of the fill, no excess spoil may remain on the designated gravity-
transport course between the two benches.  Each transport course must be reclaimed in 
accordance with the requirements of this part. 
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§ 816.81  Coal mine waste:  General requirements.  
 
(a)  If you, the permittee, intend to dispose of coal mine waste in an area other than the 

mine workings or excavations, you must place the waste in new or existing disposal areas within 
a permit area.   

 
(b)  You must haul or convey and place the coal mine waste in a controlled manner to— 
 

(1)  Minimize the adverse effects of leachate and surface-water runoff on the quality 
and quantity of surface water and groundwater within the permit area. 

 
(2)  Ensure mass stability and prevent mass movement during and after construction. 
 
(3)  Ensure that the final disposal facility is suitable for reclamation and revegetation 

compatible with the natural surroundings and the approved postmining land use. 
 
(4)  Not create a public hazard. 
 
(5)  Prevent combustion.  
 
(6)  Ensure that there is no increase in peak flows from precipitation events or thaws. 
 
(7)  Ensure that the coal mine waste will not preclude any existing or approved use of 

surface water or groundwater or, for surface waters downstream of the coal mine waste disposal 
facility, any designated use under section 101(a) or 303(c) of the Clean Water Act.  

 
(c)  Coal mine waste material from activities located outside a permit area may be 

disposed of within the permit area only if approved by the regulatory authority.  Approval must 
be based upon a showing that disposal will be in accordance with the standards of this section.   

 
(d)  Design and construction requirements.  (1)(i)  You must design and construct the coal 

mine waste disposal facilities using current, prudent engineering practices and any design and 
construction criteria established by the regulatory authority. 

 
(ii)  A qualified registered professional engineer, experienced in the design and 

construction of similar earth and waste structures, must certify the design of the disposal facility.  
The engineer must specifically certify that any existing and planned underground mine workings 
in the vicinity of the disposal facility will not adversely impact the stability of the structure. 
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(iii)  You must construct the disposal facility in accordance with the design and 
plans submitted under §780.25 of this chapter and approved in the permit, as certified by a 
qualified registered professional engineer experienced in the design and construction of similar 
earth and waste structures. 

 
(2)  You must design and construct the disposal facility to attain a minimum long-

term static safety factor of 1.5.  The foundation and abutments must be stable under all 
conditions of construction.   

 
(e)  Foundation and site preparation.  (1) You must perform sufficient foundation 

investigations, as well as any necessary laboratory testing of foundation material, to determine 
the design requirements for foundation stability.  The analyses of the foundation conditions must 
take into consideration the effect of underground mine workings, if any, upon the stability of the 
disposal facility.   

 
(2)  You must remove all topsoil, organic matter, and vegetation from the disposal 

area prior to placement of the excess spoil and store, redistribute, or otherwise use those 
materials in accordance with §816.22 of this part.  

 
(f)  Emergency procedures.  (1)  If any examination or inspection discloses that a 

potential hazard exists, you must inform the regulatory authority promptly of the finding and of 
the emergency procedures formulated for public protection and remedial action. 

 
(2)  If adequate procedures cannot be formulated or implemented, you must notify the 

regulatory authority immediately.  The regulatory authority then must notify the appropriate 
agencies that other emergency procedures are required to protect the public.   

 
(g)  Underground disposal.  You may dispose of coal mine waste in underground mine 

workings only in accordance with a plan approved by the regulatory authority and the Mine 
Safety and Health Administration under § 784.26 of this chapter. 
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§ 816.83  Coal mine waste:  Refuse piles. 

(a)  General.  Refuse piles must meet the requirements of §816.81, the additional 
requirements of this section, and the requirements of §§77.214 and 77.215 of this title. 

(b)  Drainage control.  (1)  If the disposal area contains springs, natural or manmade 
water courses, or wet weather seeps, the design must include diversions and underdrains as 
necessary to control erosion, prevent water infiltration into the disposal facility, and ensure 
stability. 

(2)  You may not divert uncontrolled surface drainage over the outslope of the refuse 
pile.  You must divert runoff from the areas above the refuse pile and runoff from the surface of 
the refuse pile into stabilized diversion channels designed to meet the requirements of §816.43 of 
this part to safely pass the runoff from a 100-year, 6-hour precipitation event, as determined in 
accordance with the appropriate regional Natural Resources Conservation Service storm 
distribution.  Runoff diverted from undisturbed areas need not be commingled with runoff from 
the surface of the refuse pile. 

(3)  Underdrains must comply with the requirements of §816.71(f). 

(c)  Surface area stabilization.  You must provide slope protection to minimize surface 
erosion at the site.  You must revegetate all disturbed areas, including diversion channels that are 
not riprapped or otherwise protected, upon completion of construction. 

(d)  Final configuration.  (1)  The final configuration of the refuse pile must be 
suitable for the approved postmining land use.  Terraces may be constructed on the outslope of 
the refuse pile if required for stability, erosion control, conservation of soil moisture, or 
facilitation of the approved postmining land use.  The grade of the outslope between terrace 
benches may not be steeper than 2h:1v (50 percent). 

(2)  No permanent impoundments or depressions are allowed on the completed refuse 
pile.   

(3)  Following final grading of the refuse pile, you must cover the coal mine waste 
with a minimum of 4 feet of the best available, nontoxic and noncombustible material in a 
manner that does not impede drainage from the underdrains.  The regulatory authority may allow 
less than 4 feet of cover material based on physical and chemical analyses showing that the 
requirements of §§816.111 through 816.116 of this part will be met. 

(e)  Inspections.  You must comply with the inspection and examination requirements of 
§816.71(l) of this part.   
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§ 816.84  Coal mine waste:  Impounding structures. 

(a)  New and existing impounding structures constructed of coal mine waste or intended 
to impound coal mine waste must meet the requirements of §816.81 of this chapter. 

(b)  You may not use coal mine waste for construction of impounding structures unless 
you demonstrate to the satisfaction of the regulatory authority that the stability of such a 
structure conforms to the requirements of this part and that the use of coal mine waste will not 
have a detrimental effect on downstream water quality or the environment due to acid seepage 
through the impounding structure.  The stability of the structure and the potential impact of acid 
mine seepage through the impounding structure must be discussed in detail in the design plan 
submitted to the regulatory authority in accordance with §780.25 of this chapter. 

(c)(1)  You must design, construct, and maintain each impounding structure constructed 
of coal mine waste or intended to impound coal mine waste in accordance with paragraphs (a) 
and (c) of §816.49 of this part. 

(2)  You may not retain these structures permanently as part of the approved 
postmining land use. 

(3)  Each impounding structure constructed of coal mine waste or intended to 
impound coal mine waste that meets the criteria of §77.216(a) of this title must have sufficient 
spillway capacity to safely pass, adequate storage capacity to safely contain, or a combination of 
storage capacity and spillway capacity to safely control, the probable maximum precipitation of a 
6-hour precipitation event or greater event as specified by the regulatory authority. 

(d)  You must design spillways and outlet works to provide adequate protection against 
erosion and corrosion.  Inlets must be protected against blockage. 

(e)  Drainage control.  You must divert runoff from areas above the disposal facility or 
runoff from surface of the facility that may cause instability or erosion of the impounding 
structure into stabilized diversion channels designed to meet the requirements of §816.43 of this 
part and designed to safely pass the runoff from a 100-year, 6-hour precipitation event, as 
determined in accordance with the appropriate regional Natural Resources Conservation Service 
storm distribution. 

(f)  For an impounding structure constructed of or impounding coal mine waste, at least 
90 percent of the water stored during the design precipitation event must be removed within the 
10-day period following the design precipitation event.  
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§ 816.97  Protection of fish, wildlife, and related environmental values. 
 
(a)  You, the permittee, must, to the extent possible using the best technology currently 

available, minimize disturbances and adverse impacts on fish, wildlife, and related 
environmental values and achieve enhancement of those resources where practicable, as 
described in detail in the fish and wildlife protection and enhancement plan approved in the 
permit under §780.16 of this chapter. 

 
(b)  Endangered and threatened species.  (1)  You may not conduct any surface mining 

activity that is likely to jeopardize the continued existence of endangered or threatened species 
listed by the Secretary or that is likely to result in the destruction or adverse modification of 
designated critical habitats of such species in violation of the Endangered Species Act of 1973, 
as amended (16 U.S.C. 1531 et seq.). 

 
(2)  You must promptly report to the regulatory authority any state-listed or federally-

listed endangered or threatened species within the permit area of which you become aware. 
 
(3)  Upon notification, the regulatory authority will consult with the appropriate state 

and federal fish and wildlife agencies and, after consultation, identify whether, and under what 
conditions, you may proceed. 

 
(4)  You must comply with any species-specific protective measures required by the 

regulatory authority after consultation with the U.S. Fish and Wildlife Service in accordance 
with the biological opinion implementing section 7 of the Endangered Species Act of 1973, as 
amended (16 U.S.C. 1531 et seq.), with respect to the continuation and approval of surface coal 
mining and reclamation operations under a regulatory program. 

 
(c)  Bald and golden eagles.  (1)  You may not conduct any surface mining activity in a 

manner that would result in the unlawful taking of a bald or golden eagle, its nest, or any of its 
eggs. 

 
(2)  You must promptly report to the regulatory authority any golden or bald eagle 

nest within the permit area of which you become aware. 
 
(3)  Upon notification, the regulatory authority will consult with the U.S. Fish and 

Wildlife Service and, when appropriate, the state fish and wildlife agency and, after consultation, 
identify whether, and under what conditions, you may proceed. 

 
(d)  Nothing in this chapter authorizes the taking of an endangered or threatened species 

or a bald or golden eagle, its nest, or any of its eggs in violation of the Endangered Species Act 
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of 1973, 16 U.S.C. 1531 et seq., or the Bald and Golden Eagle Protection Act, 16 U.S.C. 668-
668d. 

 
(e)  You must, to the extent possible, using the best technology currently available— 
 

(1)  Ensure that electric power lines and other transmission facilities used for, or 
incidental to, surface mining activities on the permit area are designed and constructed to 
minimize electrocution hazards to raptors, except where the regulatory authority determines that 
such requirements are unnecessary. 

 
(2)  Locate, construct, operate, and maintain haul and access roads and sedimentation 

control structures in a manner that avoids or minimizes impacts on important fish and wildlife 
species or other species protected by state or federal law. 

 
(3)  Design fences, overland conveyors, and other potential barriers to permit passage 

for large mammals, except where the regulatory authority determines that such requirements are 
unnecessary. 

 
(4)  Fence, cover, or use other appropriate methods to exclude wildlife from ponds 

that contain hazardous concentrations of toxic-forming materials. 
 
(5)  Reclaim and reforest lands that were forested at the time of application and other 

lands that would revert to forest under conditions of natural succession in a manner that enhances 
recovery of the native forest ecosystem as expeditiously as possible.  

 
(f)  Wetlands and habitats of unusually high value for fish and wildlife.  To the extent 

possible, you must avoid disturbances to, restore or replace, and, where practicable, enhance 
wetlands, riparian vegetation along rivers and streams and bordering ponds and lakes, and 
habitats of unusually high value for fish and wildlife. 

 
(g)  Where fish and wildlife habitat is the postmining land use, you must select and 

arrange the plant species to be used for revegetation to maximize the benefits to fish and wildlife. 
Plant species should be native to the area and must be selected on the basis of the following 
criteria: 

 
(1)  Their proven nutritional value for fish or wildlife. 
 
(2)  Their value as cover for fish or wildlife. 
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(3)  Their ability to support and enhance fish and wildlife habitat after the release of 
performance bonds.   

 
(4)  Their ability to sustain natural succession by allowing the establishment and 

spread of plant species across ecological gradients.  You may not use invasive plant species that 
are known to inhibit natural succession. 

 
(h)  Where cropland is the postmining land use, and where appropriate for wildlife-

management and crop-management practices, you must intersperse crop fields with trees, 
hedges, or fence rows to break up large blocks of monoculture and to diversify habitat types for 
birds and other animals. 

 
(i)  Where residential, public service, commercial, industrial, or intensive recreational 

uses are the postmining land use, you must, to the extent consistent with that use, establish— 
 

(1)  Greenbelts utilizing non-invasive, preferably native plants that provide food or 
cover for wildlife. 

 
(2)  A 300-foot buffer comprised of native species, including species with riparian 

characteristics, along each bank of all perennial and intermittent streams within the permit area.  
If the land was forested at the time of application or if it would revert to forest under conditions 
of natural succession, the species planted must consist of native tree and understory species. 

 
(j)  Where forestry, whether managed or unmanaged, is the postmining land use, you 

must plant native tree and understory species to the extent that doing so is not inconsistent with 
the type of forestry in the postmining land use.  In all cases, you must intersperse forest plantings 
with native trees and shrubs of high value to wildlife. 

 
(k)  You must design and arrange plantings in a manner that optimizes benefits to wildlife 

to the extent practicable and consistent with the postmining land use. 
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§ 816.102  Backfilling and grading:  General requirements. 
 
(a)  You, the permittee or operator, must backfill all mined areas and grade all disturbed 

areas in accordance with landforming principles and the plan approved in the permit under 
§780.12(d) of this chapter to— 

 
(1)(i)  Restore the approximate original contour, including restoration of the 

approximate original drainage basin area, basin relief, drainage pattern, drainage density, 
hillslope configuration, and drainage channel forms. 

 
(ii)  The elevation of the backfilled and graded area may not deviate from the 

premining elevation by more than ±20% of the difference between the premining surface 
elevation and the bottom elevation of the lowest coal seam mined, with allowances for minor 
shifts in the location of premining features and landforms, as provided in §780.12(d)(3) of this 
chapter. 

(iii)  You must demonstrate restoration of the approximate original contour by 
cross-section analysis using the digital terrain models required under paragraph (h) of this 
section. 

 
(iv)  The requirement to restore the approximate original contour does not apply 

to— 
 

(A) [Formerly paragraph (k)(3)(i)] Mountaintop removal operations approved 
under § 785.14 of this chapter. 

 
(B) [Formerly paragraph (k)(3)(ii)] Sites for which the regulatory authority 

has approved a variance under § 785.16 of this chapter. 
 
(C) [Formerly paragraph (k)(1)] Operations to which the thin overburden 

standards of § 816.104 of this part apply. 
 
(D) [Formerly paragraph (k)(2)] Operations to which the thick overburden 

standards of § 816.105 of this part apply. 
 
(E) [Formerly paragraph (k)(3)(iii)] Remining operations that meet the criteria 

in § 816.106(b) of this part. 
 
(F)  Excess spoil fills and refuse piles, as provided in the definition of 

approximate original contour in § 701.5 of this chapter. 
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(2) [Includes former paragraph (g)] Minimize the creation of uniform slopes and 
terraces.  The regulatory authority may approve cut-and-fill terraces only if— 

 
(i)  They are compatible with the approved postmining land use and are needed to 

conserve soil moisture, ensure stability, or control erosion on final graded slopes; or 
 
(ii)  Specialized grading, foundation conditions, or roads are required for the 

approved postmining land use, in which case the final grading may include a terrace of adequate 
width to ensure the safety, stability, and erosion control necessary to implement the postmining 
land use. 

(3)  When consistent with the premining topography, the approved postmining land 
use, and safety and stability requirements, use landforming techniques to— 

 
(i)  Create topographic diversity by including elements such as swales, ridgelines, 

and valleys with varied hillslope configurations, even on sites to which the approximate original 
contour restoration requirements do not apply. 

 
(ii)  Reestablish a ridge-and-valley topography with curvilinear slopes in which 

slopes at the head of the valley and side slopes have a convex profile at the top transitioning to a 
concave profile at the bottom, with ridgelines that are generally convex in profile. 

 
(4)  Eliminate all highwalls, spoil piles, and depressions, except that— 

 
(i) [Formerly paragraph (h)] Small depressions may be constructed if they are 

needed to retain moisture, minimize erosion, create and enhance wildlife habitat, or assist 
revegetation, provided that these depressions are consistent with the hydrologic reclamation plan 
approved under §780.22 of this chapter and do not result in elevated levels of parameters of 
concern in discharges from the backfilled and graded area. 

 
(ii) [Formerly paragraph (i)] The regulatory authority may approve the retention 

of permanent impoundments if they meet the requirements of §§ 816.49 and 816.56 of this part 
and if they are suitable for the approved postmining land use. 

 
(iii)  Highwalls may be retained on previously mined areas to the extent provided 

in § 816.106(b) of this part. 
 
(iv)  Modified highwall remnants may be retained to the extent necessary to 

replace similar natural landforms removed by the mining operation.  The regulatory program 
must establish the conditions under which these highwall remnants may be retained and the 
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modifications that must be made to restore the form and function of similar premining 
landforms. 

 
(5)  Achieve a postmining slope that does not exceed either the angle of repose or 

such lesser slope as is necessary to achieve a minimum long-term static safety factor of 1.3 and 
to prevent slides. 

 
(6)  Minimize erosion and water pollution, including discharges of pollutants for 

which no numerical effluent limitations guidelines or standards have been established, both on 
and off the site. 

 
(7)  Support the approved postmining land use. 

 
(b)  You must return all spoil to the mined-out area.  This requirement does not apply 

to— 
 

(1)  Excess spoil disposed of in accordance with §§ 816.71 through 816.74 of this 
part. 

 
(2)  Mountaintop removal operations approved under § 785.14 of this chapter. 
 
(3) [Formerly paragraph (d)] Spoil placed outside the mined-out area in non-steep 

slope areas to restore the approximate original contour by blending the spoil into the surrounding 
terrain if the following requirements are met: 

 
(i)  All vegetation and other organic materials are removed from the area outside 

the mined-out area before placement of the spoil.  These materials may not be burned or buried; 
they must be stored, redistributed, or used in the manner specified in § 816.22 of this part. 

 
(ii)  Topsoil on the area outside the mined-out area is removed, segregated, stored, 

and redistributed in accordance with § 816.22 of this part. 
 
(c)  You must compact spoil and waste materials when necessary to ensure stability or to 

prevent leaching of toxic materials, but, to the extent possible, avoid compacting materials 
placed in what will be the root zone of the species planted in accordance with the revegetation 
plan approved under §780.12(g) of this chapter. 

 
(d) [Existing paragraph (d) moved to paragraph (a)(3)] (1)  You must cover all exposed 

coal seams and encapsulate all acid-forming materials, toxic-forming materials, and combustible 
materials exposed, used, or produced during mining with nontoxic and noncombustible material.  
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If covering or encapsulation is not feasible, you must treat or otherwise neutralize those 
materials. 

 
(2)  You must demonstrate that the method selected under paragraph (d)(1) will be 

adequate to— 
 

(i)  Control impacts on surface water, groundwater, and the biological condition 
of perennial and intermittent streams in accordance with § 816.38 of this part. 

 
(ii)  Prevent sustained combustion. 
 
(iii)  Minimize adverse effects on plant growth and the approved postmining land 

use. 
 
(f)  You must dispose of any coal mine waste placed in the mined-out area in accordance 

with §§ 816.81 and 816.83 of this part, except that a long-term static safety factor of 1.3 will 
applyinstead of the 1.5 factor specified in § 816.81(d)(2) of this part. 

 
(g)  You must prepare final-graded surfaces in a manner that minimizes erosion and 

provides a surface for replacement of soil materials that will minimize slippage. 
 
(h)(1)(i)  You must submit a terrain analysis of the permit and adjacent areas to the 

regulatory authority at the following times: 
 

(A)  Within 30 days of completing final grading of each 25% increment of the 
total area to be disturbed under the approved reclamation plan. 

 
(B)  Annually on a schedule specified by the regulatory authority. 
 
(C)  As part of any application for Phase 1 bond release under §800.42(b) of 

this chapter. 
 
(ii)  The analysis must document that the configuration of backfilled and graded 

areas, excess spoil fills, and refuse piles is in compliance with the configuration approved in the 
permit under §780.12(d) of this chapter, subject to the tolerances specified in paragraph (a)(1)(ii) 
of this section. 

 
(iii)  The analysis must be accompanied by— 
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(A)  Supporting geo-referenced digital terrain models of sufficient resolution 
to adequately represent terrain features. 

 
(B)  An affidavit attesting to the accuracy of both the analysis and the models.  

Both your agent and a licensed professional engineer must sign the affidavit. 
 
(2)  The regulatory authority may waive or modify the terrain analysis requirements 

of paragraph (h)(1) of this section if the total cumulative area of all contiguous permits and 
permit revisions issued to a single permittee is smaller than 40 acres or if the area from which 
coal has been removed includes only lands eligible for remining. 

 
(3) The requirements of paragraph (h)(1) and (h)(2) apply only to areas where surface 

configuration changes have occurred within the previous 12 months. 
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§ 816.105  Backfilling and grading:  Thick overburden. 

(a)  Definition.  Thick overburden means more than sufficient spoil and other waste 
materials available from the entire permit area to restore the disturbed area to its approximate 
original contour.  More than sufficient spoil and other waste materials occur where the 
overburden thickness times the swell factor exceeds the combined thickness of the overburden 
and coal bed prior to removing the coal, so that after backfilling and grading the surface 
configuration of the reclaimed area would not— 

(1)  Closely resemble the surface configuration of the land prior to mining; or 

(2)  Blend into and complement the drainage pattern of the surrounding terrain. 

(b)  Performance standards.  Where thick overburden occurs within the permit area, the 
permittee at a minimum must— 

(1)  Backfill to the approximate original contour and then place the remaining spoil 
material on top of the backfilled area to the extent possible without violating stability 
requirements or exceeding the angle of repose. 

(2)  Meet the requirements of §§ 816. 102(a)(2) through (h) of this part. 

(3)  Dispose of any excess spoil in accordance with §§ 816.71 through 816.74 of this 
part. 
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§ 816.111  Revegetation: General requirements. 

(a)  You, the permittee, must establish a diverse, effective, permanent vegetative cover on 
regraded areas and on all other disturbed areas except— 

(1)  Water areas approved as part of or in support of the postmining land use. 

(2)  The surfaces of roads approved as part of or in support of the postmining land 
use. 

(3)  Rock piles and other rock or non-vegetative features created to restore or enhance 
wildlife habitat in accordance with the fish and wildlife protection and enhancement plan 
approved under §780.16 of this chapter. 

(4)  Any other area that contains an impervious surface, such as a building or a 
parking lot, approved as part of or in support of the postmining land use.  This provision applies 
only to structures and facilities constructed before expiration of the revegetation responsibility 
period. 

(b)  The vegetative cover must— 

(1)  Comply with the revegetation plan approved in the permit under §780.12(g) of 
this chapter.  

(2)  Be consistent with the postmining land use and the plant communities described 
in §779.19 of this chapter. 

(3)  Be at least equal in extent of cover to the natural vegetation of the area. 

(c)  Volunteer species that are desirable components of the plant communities described 
in the permit application under §779.19 of this chapter and that are not inconsistent with the 
postmining land use may be considered in determining whether the requirements of §§ 816.111 
and 816.116 have been met. 

[Remainder of §816.111 moved to §780.12(g); paragraphs (d) and (e) below are drawn from 
existing 816.113 and 816.114.] 

(d)  You must stabilize all areas upon which you have distributed topsoil, topsoil 
supplements, or topsoil substitutes.  You may use one or a combination of the following 
methods, unless the regulatory authority determines that neither method is necessary to stabilize 
the surface and control erosion— 

(1)  Establishing a temporary vegetative cover consisting of noncompetitive and non-
invasive species, either native or domesticated or a combination thereof. 
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(2)  Applying a suitable mulch free of weed and noxious plant seeds..  Native hay 
mulch must be used to the extent that it is available. 

(e)  You must plant all disturbed areas with the species needed to establish a permanent 
vegetative cover during the first normal period for favorable planting conditions after distribution 
of the topsoil or other plant-growth medium.  The normal period for favorable planting 
conditions is the generally accepted local planting time for the type of plant materials approved 
in the revegetation plan.
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§ 816.115  Revegetation responsibility period.  [Formerly §816.116(c)] 

(a)(1)  The period of extended responsibility for successful revegetation will begin after 
the last year of augmented seeding, fertilizing, irrigation, or other work, excluding husbandry 
practices that are approved by the regulatory authority in accordance with paragraph (b) of this 
section. 

(2)  In areas of more than 26.0 inches of annual average precipitation, the period of 
responsibility will continue for a period of not less than— 

(i)  Five full years, except as provided in paragraph (a)(2)(ii) of this section. 

(A)  The vegetation parameters for grazing land, pasture land, or cropland 
must equal or exceed the approved success standard during the growing season of any 2 years of 
the responsibility period, except the first year. 

(B)  On all other areas, the parameters must equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 

(ii)  Two full years for lands eligible for remining included in a permit approved 
under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover 
standard during the growing season of the last year of the responsibility period. 

(3)  In areas of 26.0 inches or less average annual precipitation, the period of 
responsibility will continue for a period of not less than: 

(i)  Ten full years, except as provided in paragraph (a)(3)(ii) of this section. 

(A)  The vegetation parameters for grazing land, pasture land, or cropland 
must equal or exceed the approved success standard during the growing season of any two years 
after year six of the responsibility period. 

(B)  On all other areas, the parameters must equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 

(ii)  Five full years for lands eligible for remining included in a permit approved 
under §785.25 of this chapter.  The lands must equal or exceed the applicable ground cover 
standard during the growing seasons of the last two consecutive years of the responsibility 
period. 

(b)  The regulatory authority may approve selective husbandry practices, excluding 
augmented seeding, fertilization, or irrigation, provided it obtains prior approval from OSM in 
accordance with § 732.17 of this chapter that the practices are normal husbandry practices, 
without extending the period of responsibility for revegetation success and bond liability, if those 
practices can be expected to continue as part of the postmining land use or if discontinuance of 
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the practices after the liability period expires will not reduce the probability of permanent 
revegetation success.  Approved practices must be normal husbandry practices within the region 
for unmined lands having land uses similar to the approved postmining land use of the disturbed 
area, including such practices as disease, pest, and vermin control; and any pruning, reseeding, 
and transplanting specifically necessitated by such actions. 
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§ 816.116  Revegetation: Standards for success. 

(a)  The regulatory authority must select standards for revegetation success and 
statistically valid sampling techniques for measuring revegetation success.  The standards and 
techniques must be made available to the public in written form. 

(b)  The standards for success applied to a specific permit must reflect the revegetation 
plan requirements of §780.12(g) of this chapter and must be based upon the following data— 

(1)  The plant community and vegetation information required under §779.19 of this 
chapter. 

(2)  The soil type and productivity information required under §779.21 of this 
chapter. 

(3)  The land use information and productivity data required under §779.22 of this 
chapter. 

(4)  The postmining land use approved under §780.24 of this chapter, but only to the 
extent that the approved postmining land use is actually implemented before expiration of the 
revegetation responsibility period.  Otherwise, the site must be revegetated in a manner that will 
restore the plant community native to the area and the revegetation success standards must reflect 
this requirement. 

(c)  Except for the areas identified in §816.111(a) of this part, standards for success must 
include— 

(1)  Species diversity. 

(2)  Areal distribution. 

(3)  Ground cover, except for land used for cropland. 

(4)  Production, for land used for cropland, pasture, or grazing land. 

(5)  Stocking, for areas revegetated with woody plants. 

(d)  The ground cover, production, or stocking of the revegetated area will be considered 
equal to the approved success standard for those parameters when the measured values are not 
less than 90 percent of the success standard, using a 90-percent statistical confidence interval 
(i.e., a one-sided test with a 0.10 alpha error). 

(e)(1)  For all areas to be revegetated with woody plants, the regulatory authority must 
specify minimum stocking and planting arrangements on the basis of local and regional 
conditions and after consultation with and approval by the state agencies responsible for the 
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administration of forestry and wildlife programs.  Consultation and approval may occur on either 
a program-wide basis or a permit-specific basis. 

(2)  At a minimum, the areas that must be revegetated with woody plants include 
those portions of the permit area with forest cover during part or all of the 5 years preceding the 
date of application, except for the areas identified in §816.111(a) of this part. 

(f)(1)  Only those species of trees and shrubs approved in the revegetation plan under 
§780.12(g) of this chapter or volunteer trees and shrubs of species that meet the requirements of 
§816.111(c) of this part may be counted in determining whether stocking standards have been 
met.   

(2)(i)  At the time of final bond release under §800.42(d) of this chapter, at least 80 
percent of the trees and shrubs used to determine success must have been in place for 60 percent 
of the applicable minimum period of responsibility under §816.115 of this part. 

(ii)  Trees and shrubs counted in determining revegetation success must be 
healthy and have been in place for not less than two growing seasons.  Any replanting must be 
done by means of transplants to allow for proper accounting of stocking. 

(iii)(A)  For purposes of paragraph (f)(2)(ii) of this section, volunteer trees and 
shrubs of species that meet the requirements of §816.111(c) of this part may be deemed 
equivalent to planted specimens two years of age or older. 

(B)  Suckers on shrubby vegetation can be counted as volunteer plants when it 
is evident that the shrub community is vigorous and expanding. 

(iv)  The requirements of paragraph (f)(2)(i) of this section will be deemed met 
when records of woody vegetation planted show that— 

(A)  No woody plants were planted during the last two growing seasons of the 
responsibility period; and 

(B)  If any replanting of woody plants took place earlier during the 
responsibility period, the total number planted during the last 60 percent of that period is less 
than 20 percent of the total number of woody plants required to meet the stocking standard. 

(3)  Vegetative ground cover on areas planted with trees or shrubs must be of a nature 
that allows for natural invasion and succession of native plants.  

(g)  Special provision for areas to be developed within 2 years.  Portions of the permit 
area to be developed for industrial, commercial, or residential use less than 2 years after 
regrading is completed need not meet production or stocking standards.  For those areas, the 
vegetative ground cover must not be less than that required to control erosion. 
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(h)  Special provision for previously mined areas.  Previously mined areas need only 
meet a vegetative ground cover standard.  At a minimum, the cover on the revegetated 
previously mined area must not be less than the ground cover existing before redisturbance and 
must be adequate to control erosion. 

(i)  Special provision for prime farmland.  For prime farmland, the revegetation success 
standard provisions of §823.15 of this chapter apply in lieu of the requirements of paragraphs (b) 
through (h) of this section. 
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§ 816.133  Postmining land use. 
 
Except as provided in §780.24(c) of this chapter, you, the permittee, must restore all 

disturbed areas in a timely manner to conditions that are capable of supporting— 
 
(a)  The uses they were capable of supporting before any mining, as described under 

§779.22 of this chapter; or 
 
(b)  Higher or better uses, as approved under §780.24(b) of this chapter. 
 

[Existing paragraph (b) moved to §§779.22 and 780.24]  
 

[Existing paragraph (c) moved to §780.24(b)] 

[Existing paragraph (d) moved to §785.16] 
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§ 824.11  Mountaintop removal mining:  Performance standards. 
 
(a)  Applicability.  This section applies to all operations for which the regulatory 

authority has approved a permit under § 785.14 of this chapter.  
 
(b)  Performance standards.  (1)  You, the permittee, must comply with all applicable 

requirements of this subchapter and the regulatory program, other than the approximate original 
contour restoration requirements of §§ 816.102 and 816.105 of this chapter. 

 
(2)(i)  You must retain an outcrop barrier of sufficient width, consisting of the toe of 

the lowest coal seam and its associated overburden, to prevent slides and erosion.  You must 
construct drains through the barrier to the extent necessary to prevent saturation of the backfill. 

 
(ii)  The regulatory authority may permit an exemption to this requirement if the 

proposed mine site was mined prior to May 3, 1978, and the toe of the lowest seam has been 
removed. 

 
(iii)  A coal barrier adjacent to a head-of-hollow fill may be removed after the 

elevation of a head-of-hollow fill attains the elevation of the coal barrier if the head-of-hollow 
fill provides the stability otherwise ensured by the retention of a coal barrier. 

 
(3)  The final graded slopes must be less than 1v:5h, so as to create a level plateau or 

gently rolling configuration, and the outslopes of the plateau may not exceed 1v:2h except where 
engineering data substantiates, and the regulatory authority finds, in writing, and includes in the 
permit under §§ 785.14 of this chapter that an alternative configuration will achieve a minimum 
static safety factor of 1.5. 

 
(4)  You must grade the plateau or gently rolling contour to drain inward from the 

outslope, except at specified points where it drains over the outslope in stable and protected 
channels.   

 
(5)  You may not damage natural watercourses within the permit and adjacent areas 

unless that damage is fully offset by the fish and wildlife enhancement provisions developed and 
implemented under § 780.16(a)(3) of this chapter.  

 
(6)  You must cover or encapsulate all waste and acid-forming or toxic-forming 

materials, including the strata immediately below the coal seam, with non-toxic, low-
permeability spoil to prevent pollution and to achieve the approved postmining land use. 
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(7)  You must place sufficient spoil on the mountaintop bench to achieve the 
approved postmining land use.  You must place all excess spoil (spoil not retained on the 
mountaintop bench) in accordance with §§ 816.71 through 816.74 of this chapter. 



From: David Bell
To: "Jose Sosa"; "Joe Zaluski"
Cc: "J. Steven Gardner"; jmorgan@morganworldwide.com; "John Maxwell"; "Mike Stanwood"; Jenkins, Josh;

Shortelle, Ann
Subject: RE: Underground mining in the scope of work
Date: Thursday, September 23, 2010 4:51:16 PM
Importance: High

Jose:
If these are the only references to underground mining in our current SOW, I question whether it’s
even within scope at this point.  Remember, at the Kick-off Meeting, we requested a copy of the
“Rule.”  They sent it to us a few days later (I’m sure you or I can find the email from Li-Tai).  That
only dealt with the surface mining provisions. 
 
The email that John C. sent to you Tuesday with the underground rule contains 2 files, one for
underground and one for surface, right?  The underground rule is 122 pages long; surface is 179
pages.  It seems to me totally out of line for OSM to think that we signed up in a FP contract to
receive from them over 100 pages of rules 4 months into the project where those new provisions
affect a whole separate part of the environment.  This isn’t just scope creep, this is scope leap!  I
would recommend shifting the entire focus of the letter to emphasize this point with all the others
as support for what has been disjointed and ad hoc approach to this EIS.  It’s like OSM has ADHD
and can’t stay on task.  Anyone have some Ritalin??
Dave
 
David E. Bell
Vice President
Plexus Scientific Corporation
(703) 845-5602 (direct)
(703) 820-3339 (office)
(703) 845-8568 (fax)
(703) 774-6578 (cell)
 
From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Thursday, September 23, 2010 4:16 PM
To: Joe Zaluski; 'David Bell'
Cc: 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'; John Maxwell; Mike Stanwood
Subject: RE: Underground mining in the scope of work
 
We need to discuss tomorrow and finalize how we present to OSM the ramifications associated
with the other elements you listed affecting underground mining.
 
From: Joe Zaluski [mailto:jzaluski@engrservices.com] 
Sent: Thursday, September 23, 2010 4:04 PM
To: 'David Bell'
Cc: Jose Sosa; 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'
Subject: FW: Underground mining in the scope of work
 
David – see Jeff’s comments below.  After your call today I asked him to look at the SOW.  It clearly
does not contemplate the scope of work as we now see it.

mailto:dbell@plexsci.com
mailto:jose@polukaiservices.com
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mailto:jmorgan@morganworldwide.com
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mailto:Joshua.Jenkins@amec.com
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 Interestingly the SOW only addressed one element (Material Damage) in regard to underground
mining.  As you noted, there are many many more elements identified.  Of particular concern for
underground mining would be Baseline Data, Permitting, Corrective Action, Mining Through,
Mining In or Near, Permitting, Monitoring, Fills, Financial Assistance, and Stream Definition.
 
OSM should have specifically listed underground mining in the alternatives and scoping and
tailored some of the alternatives to ug mining.  They simply did not. 
 
As I said earlier today, if OSM’s position is that ug mining has always been included why did they
not answer our (Team) repeated questions as to whether ug was included.  They could have said so
in June.  However, they did not tell us until 9-21-10. 
 
Call me when you digest all of this.  I have only a couple of suggestions for your (PKS) letter to
OSM. 
 
Thanks.
 
Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com
 
From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Thursday, September 23, 2010 3:53 PM
To: 'jsgardner@engrservices.com'; 'Joe Zaluski'; 'Doug Mynear'
Subject: Underground mining in the scope of work
 
I thought I would go through the SOW to try and see what was said about the requirements to
address underground mining in the EIS.  Here’s what came up:
 
From the SOW
The Contractor shall identify cumulative effects, to include but not limited to:
 

vii.           A narrative summarizing peer reviewed publications resulting from long term
studies on water quality impacts from surface and underground mines. A
compilation of some of the studies is provided in attachment #2.

 
 
Topics to be included for Material Damage to Hydrologic Balance – Cumulative Hydrologic
Impact Assessment (CHIA) topics include but are not limited to:

http://www.engrservices.com/


i.                 A narrative summary of existing water quality and quantity (surface and ground
water) downstream of coal mine sites at a CWA 305(b) scale with emphasis on
regional analysis.  Including but not limited to: active and reclaimed mines (water
quality, flow, loadings), land use categories (identified as a percentage) within a
CWA 305(b) scale, percent of disturbed  relative to bond release status, percent of
valley fills, percent of remined areas, and identification of mining impacts
(surface and underground) to existing groundwater conditions.  Source material
shall include most recent coal field watershed and hydrology reports (USGS).

 
 

ANPR comments received and attached to the SOW:
 
Comments from NMA

·       In proposing changes to the SBZ rule and related rules, OSM must remain cognizant
of unintended regulatory consequences of its actions.  Actions aimed at surface
mining in Appalachia may have a significant impact on mining in other areas, or even
on underground operations in the same region.  For example, virtually all coal
produced by underground mines in central Appalachia must be washed through a
preparation plant to remove rock and other impurities.  The resulting coal mine waste
lacks the stability of excess spoil and must be placed in disposal areas that extend
farther down into valleys than excess spoil fills in order to meet the stability
requirements of SMCRA.  To preclude the placement of coal mine waste disposal
sites in areas that extend into perennial streams in central Appalachia is to eliminate
the underground coal mine industry throughout central Appalachia, which is one of
the nation's richest and highest quality underground reserves.  SMCRA simply does
not contemplate or authorize any such restrictions on coal mine waste placement.  To
the contrary, such restrictions would be inconsistent with section 102(k) of SMCRA,
which states that one of the purposes of the Act is to “encourage the full utilization of
coal resources through the development and application of underground extraction
technologies.”  See also the finding in section 101(b), in which Congress states that it
is “essential to the national interest to ensure the existence of an expanding and
economically healthy underground coal mining industry.”

·        Prohibiting placement of excess spoil in perennial and intermittent streams would
destroy the surface coal mining industry, while prohibiting placement of coal mine
waste in perennial and intermittent streams would destroy the underground coal
mining industry in central Appalachia.

 
Comment from the Virginia Mining Assn

·       Some of the alternatives in the ANPR would have effects far beyond elimination of
mountaintop removal mining or even surface mining in general.  Approximately two-
thirds of the coal mined in Virginia is produced by underground mines.  The
topography of the Virginia coalfields is characterized by steep mountainsides
separated by narrow creek and river bottoms.  It is almost never possible to create a
coal mine, even an underground mine, in Virginia without placing excavation spoil or
mine refuse in or near a stream.  Underground mines require flat surfaces for
preparation plants, equipment yards, offices and bath houses.  Also, the mine refuse
from underground mines must be put somewhere.  This material is composed almost
entirely of small pieces of rock.  The only place to dispose of mine refuse in Virginia
is in the "hollows" formed by intermittent or ephemeral streams near the mines.



 

Comment from George McClung (WV)

·       New more stringent regulations affect not only surface mines, but also underground
mines and coal refuse facilities.  The Appalachian Region is known for its lack of flat
ground away from streams and drainage ways.

 

 
 
 
Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com
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From: Mike Stanwood
To: Jose Sosa
Cc: David Bell; Joe Zaluski; J. Steven Gardner; jmorgan@morganworldwide.com; John Maxwell; Randy Sosa;

Jenkins, Josh; Shortelle, Ann; Caroline Bari
Subject: Re: Underground mining in the scope of work
Date: Thursday, September 23, 2010 5:12:43 PM

I am not against further discussion and maybe the complexity of the underground
issue is bigger than I can currently see.   BUT:

1)  SMCRA (the law) and the SMCRA regulations have always included regulations
intended to regulate the potential effects from surface mining, AND THE SURFACE
EFFECTS FROM UNDERGROUNG MINING

2)  Based on John C.'s presentation on the projector tuesday, it sure seemed like the
vast majority of the "underground" language was just the same as the "surface"
language, or the same as the current "underground" language.   As we noted
tuesday, we really couldn't tell what was new and/or different in the underground
package until it was compared to the surface package.

Before we fly off the handle that it is a major scope change, I'd sure want to see
evidence that the underground rules are indeed different than the surface rules and
the difference is indeed complex in terms of impact analysis

On Thu, Sep 23, 2010 at 3:05 PM, Jose Sosa <jose@polukaiservices.com> wrote:

Lets get an agenda for tomorrow addressing the underground mining and how to
present our case to Nancy who seems to be the only person with a decent head
on her shoulders.

 

Please provide input. Agree with you Dave, the emphasis of the letter, as suspected is
going to be the surprise received Monday night. We need to clearly articulate, those
mining experts please assist, the fact that the new regulation dumped on us early this
week is not just a paper exercise but has serious implication to the analysis of impact
and effects to the environment.

 

Where is Randy with the Tequila?

 

Jose
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From: David Bell [mailto:dbell@plexsci.com] 
Sent: Thursday, September 23, 2010 4:51 PM
To: Jose Sosa; 'Joe Zaluski'
Cc: 'J. Steven Gardner'; jmorgan@morganworldwide.com; John Maxwell; 'Mike Stanwood'; Josh
Jenkins; Ann Shortelle

Subject: RE: Underground mining in the scope of work
Importance: High

 

Jose:
If these are the only references to underground mining in our current SOW, I question
whether it’s even within scope at this point.  Remember, at the Kick-off Meeting, we
requested a copy of the “Rule.”  They sent it to us a few days later (I’m sure you or I
can find the email from Li-Tai).  That only dealt with the surface mining provisions. 

 

The email that John C. sent to you Tuesday with the underground rule contains 2 files,
one for underground and one for surface, right?  The underground rule is 122 pages
long; surface is 179 pages.  It seems to me totally out of line for OSM to think that
we signed up in a FP contract to receive from them over 100 pages of rules 4 months
into the project where those new provisions affect a whole separate part of the
environment.  This isn’t just scope creep, this is scope leap!  I would recommend
shifting the entire focus of the letter to emphasize this point with all the others as
support for what has been disjointed and ad hoc approach to this EIS.  It’s like OSM
has ADHD and can’t stay on task.  Anyone have some Ritalin??

Dave

 

David E. Bell

Vice President

Plexus Scientific Corporation

(703) 845-5602 (direct)

(703) 820-3339 (office)

(703) 845-8568 (fax)

(703) 774-6578 (cell)

 

From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Thursday, September 23, 2010 4:16 PM
To: Joe Zaluski; 'David Bell'
Cc: 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'; John Maxwell; Mike Stanwood
Subject: RE: Underground mining in the scope of work
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We need to discuss tomorrow and finalize how we present to OSM the ramifications
associated with the other elements you listed affecting underground mining.

 

From: Joe Zaluski [mailto:jzaluski@engrservices.com] 
Sent: Thursday, September 23, 2010 4:04 PM
To: 'David Bell'
Cc: Jose Sosa; 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'
Subject: FW: Underground mining in the scope of work

 

David – see Jeff’s comments below.  After your call today I asked him to look at the
SOW.  It clearly does not contemplate the scope of work as we now see it.

 

 Interestingly the SOW only addressed one element (Material Damage) in regard to
underground mining.  As you noted, there are many many more elements identified. 
Of particular concern for underground mining would be Baseline Data, Permitting,
Corrective Action, Mining Through, Mining In or Near, Permitting, Monitoring, Fills,
Financial Assistance, and Stream Definition.

 

OSM should have specifically listed underground mining in the alternatives and scoping
and tailored some of the alternatives to ug mining.  They simply did not. 

 

As I said earlier today, if OSM’s position is that ug mining has always been included
why did they not answer our (Team) repeated questions as to whether ug was
included.  They could have said so in June.  However, they did not tell us until 9-21-
10. 

 

Call me when you digest all of this.  I have only a couple of suggestions for your (PKS)
letter to OSM. 

 

Thanks.

 

Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

mailto:jzaluski@engrservices.com
mailto:jmorgan@morganworldwide.com


859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)

859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com

 

From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Thursday, September 23, 2010 3:53 PM
To: 'jsgardner@engrservices.com'; 'Joe Zaluski'; 'Doug Mynear'
Subject: Underground mining in the scope of work

 

I thought I would go through the SOW to try and see what was said about the
requirements to address underground mining in the EIS.  Here’s what came up:

 

From the SOW

The Contractor shall identify cumulative effects, to include but not limited to:

 

vii.               A narrative summarizing peer reviewed publications resulting from
long term studies on water quality impacts from surface and
underground mines. A compilation of some of the studies is provided in
attachment #2.

 

 

Topics to be included for Material Damage to Hydrologic Balance – Cumulative
Hydrologic Impact Assessment (CHIA) topics include but are not limited to:

i.                    A narrative summary of existing water quality and quantity
(surface and ground water) downstream of coal mine sites at a CWA
305(b) scale with emphasis on regional analysis.  Including but not
limited to: active and reclaimed mines (water quality, flow, loadings),
land use categories (identified as a percentage) within a CWA 305(b)
scale, percent of disturbed  relative to bond release status, percent of
valley fills, percent of remined areas, and identification of mining
impacts (surface and underground) to existing groundwater conditions. 
Source material shall include most recent coal field watershed and
hydrology reports (USGS).
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ANPR comments received and attached to the SOW:

 

Comments from NMA

·         In proposing changes to the SBZ rule and related rules, OSM must remain
cognizant of unintended regulatory consequences of its actions.  Actions aimed at
surface mining in Appalachia may have a significant impact on mining in other
areas, or even on underground operations in the same region.  For example,
virtually all coal produced by underground mines in central Appalachia must be
washed through a preparation plant to remove rock and other impurities.  The
resulting coal mine waste lacks the stability of excess spoil and must be placed in
disposal areas that extend farther down into valleys than excess spoil fills in order
to meet the stability requirements of SMCRA.  To preclude the placement of coal
mine waste disposal sites in areas that extend into perennial streams in central
Appalachia is to eliminate the underground coal mine industry throughout central
Appalachia, which is one of the nation's richest and highest quality underground
reserves.  SMCRA simply does not contemplate or authorize any such restrictions
on coal mine waste placement.  To the contrary, such restrictions would be
inconsistent with section 102(k) of SMCRA, which states that one of the purposes
of the Act is to “encourage the full utilization of coal resources through the
development and application of underground extraction technologies.”  See also
the finding in section 101(b), in which Congress states that it is “essential to the
national interest to ensure the existence of an expanding and economically healthy
underground coal mining industry.”

·         Prohibiting placement of excess spoil in perennial and intermittent streams
would destroy the surface coal mining industry, while prohibiting placement of coal
mine waste in perennial and intermittent streams would destroy the underground
coal mining industry in central Appalachia.

 

Comment from the Virginia Mining Assn

·         Some of the alternatives in the ANPR would have effects far beyond elimination
of mountaintop removal mining or even surface mining in general.  Approximately
two-thirds of the coal mined in Virginia is produced by underground mines.  The
topography of the Virginia coalfields is characterized by steep mountainsides
separated by narrow creek and river bottoms.  It is almost never possible to create
a coal mine, even an underground mine, in Virginia without placing excavation
spoil or mine refuse in or near a stream.  Underground mines require flat surfaces
for preparation plants, equipment yards, offices and bath houses.  Also, the mine
refuse from underground mines must be put somewhere.  This material is
composed almost entirely of small pieces of rock.  The only place to dispose of
mine refuse in Virginia is in the "hollows" formed by intermittent or ephemeral
streams near the mines.

 



Comment from George McClung (WV)

·         New more stringent regulations affect not only surface mines, but also
underground mines and coal refuse facilities.  The Appalachian Region is known
for its lack of flat ground away from streams and drainage ways.

 

 

 

 

Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com
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From: Joe Zaluski
To: "Jose Sosa"; "David Bell"
Cc: "J. Steven Gardner"; "jmorgan@morganworldwide.com"; "John Maxwell"; "Mike Stanwood"; "Randy Sosa";

Jenkins, Josh; Shortelle, Ann; "Caroline Bari"
Subject: RE: Underground mining in the scope of work
Date: Thursday, September 23, 2010 5:47:11 PM

I agree.  I think Nancy has a good handle on the situation.
 
Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com
 
From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Thursday, September 23, 2010 5:05 PM
To: David Bell; 'Joe Zaluski'
Cc: 'J. Steven Gardner'; jmorgan@morganworldwide.com; John Maxwell; 'Mike Stanwood'; Randy Sosa;
Josh Jenkins; Ann Shortelle; Caroline Bari
Subject: RE: Underground mining in the scope of work
 
Lets get an agenda for tomorrow addressing the underground mining and how to present
our case to Nancy who seems to be the only person with a decent head on her shoulders.
 
Please provide input. Agree with you Dave, the emphasis of the letter, as suspected is going to be
the surprise received Monday night. We need to clearly articulate, those mining experts please
assist, the fact that the new regulation dumped on us early this week is not just a paper exercise
but has serious implication to the analysis of impact and effects to the environment.
 
Where is Randy with the Tequila?
 
Jose
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From: David Bell [mailto:dbell@plexsci.com] 
Sent: Thursday, September 23, 2010 4:51 PM
To: Jose Sosa; 'Joe Zaluski'
Cc: 'J. Steven Gardner'; jmorgan@morganworldwide.com; John Maxwell; 'Mike Stanwood'; Josh Jenkins;
Ann Shortelle
Subject: RE: Underground mining in the scope of work
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Importance: High
 
Jose:
If these are the only references to underground mining in our current SOW, I question whether it’s
even within scope at this point.  Remember, at the Kick-off Meeting, we requested a copy of the
“Rule.”  They sent it to us a few days later (I’m sure you or I can find the email from Li-Tai).  That
only dealt with the surface mining provisions. 
 
The email that John C. sent to you Tuesday with the underground rule contains 2 files, one for
underground and one for surface, right?  The underground rule is 122 pages long; surface is 179
pages.  It seems to me totally out of line for OSM to think that we signed up in a FP contract to
receive from them over 100 pages of rules 4 months into the project where those new provisions
affect a whole separate part of the environment.  This isn’t just scope creep, this is scope leap!  I
would recommend shifting the entire focus of the letter to emphasize this point with all the others
as support for what has been disjointed and ad hoc approach to this EIS.  It’s like OSM has ADHD
and can’t stay on task.  Anyone have some Ritalin??
Dave
 
David E. Bell
Vice President
Plexus Scientific Corporation
(703) 845-5602 (direct)
(703) 820-3339 (office)
(703) 845-8568 (fax)
(703) 774-6578 (cell)
 
From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Thursday, September 23, 2010 4:16 PM
To: Joe Zaluski; 'David Bell'
Cc: 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'; John Maxwell; Mike Stanwood
Subject: RE: Underground mining in the scope of work
 
We need to discuss tomorrow and finalize how we present to OSM the ramifications associated
with the other elements you listed affecting underground mining.
 
From: Joe Zaluski [mailto:jzaluski@engrservices.com] 
Sent: Thursday, September 23, 2010 4:04 PM
To: 'David Bell'
Cc: Jose Sosa; 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'
Subject: FW: Underground mining in the scope of work
 
David – see Jeff’s comments below.  After your call today I asked him to look at the SOW.  It clearly
does not contemplate the scope of work as we now see it.
 
 Interestingly the SOW only addressed one element (Material Damage) in regard to underground
mining.  As you noted, there are many many more elements identified.  Of particular concern for
underground mining would be Baseline Data, Permitting, Corrective Action, Mining Through,
Mining In or Near, Permitting, Monitoring, Fills, Financial Assistance, and Stream Definition.



 
OSM should have specifically listed underground mining in the alternatives and scoping and
tailored some of the alternatives to ug mining.  They simply did not. 
 
As I said earlier today, if OSM’s position is that ug mining has always been included why did they
not answer our (Team) repeated questions as to whether ug was included.  They could have said so
in June.  However, they did not tell us until 9-21-10. 
 
Call me when you digest all of this.  I have only a couple of suggestions for your (PKS) letter to
OSM. 
 
Thanks.
 
Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com
 
From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Thursday, September 23, 2010 3:53 PM
To: 'jsgardner@engrservices.com'; 'Joe Zaluski'; 'Doug Mynear'
Subject: Underground mining in the scope of work
 
I thought I would go through the SOW to try and see what was said about the requirements to
address underground mining in the EIS.  Here’s what came up:
 
From the SOW
The Contractor shall identify cumulative effects, to include but not limited to:
 

vii.              A narrative summarizing peer reviewed publications resulting from long term
studies on water quality impacts from surface and underground mines. A
compilation of some of the studies is provided in attachment #2.

 
 
Topics to be included for Material Damage to Hydrologic Balance – Cumulative Hydrologic
Impact Assessment (CHIA) topics include but are not limited to:

i.                    A narrative summary of existing water quality and quantity (surface and ground
water) downstream of coal mine sites at a CWA 305(b) scale with emphasis on
regional analysis.  Including but not limited to: active and reclaimed mines (water
quality, flow, loadings), land use categories (identified as a percentage) within a
CWA 305(b) scale, percent of disturbed  relative to bond release status, percent of

http://www.engrservices.com/


valley fills, percent of remined areas, and identification of mining impacts
(surface and underground) to existing groundwater conditions.  Source material
shall include most recent coal field watershed and hydrology reports (USGS).

 
 

ANPR comments received and attached to the SOW:
 
Comments from NMA

·         In proposing changes to the SBZ rule and related rules, OSM must remain cognizant
of unintended regulatory consequences of its actions.  Actions aimed at surface
mining in Appalachia may have a significant impact on mining in other areas, or even
on underground operations in the same region.  For example, virtually all coal
produced by underground mines in central Appalachia must be washed through a
preparation plant to remove rock and other impurities.  The resulting coal mine waste
lacks the stability of excess spoil and must be placed in disposal areas that extend
farther down into valleys than excess spoil fills in order to meet the stability
requirements of SMCRA.  To preclude the placement of coal mine waste disposal
sites in areas that extend into perennial streams in central Appalachia is to eliminate
the underground coal mine industry throughout central Appalachia, which is one of
the nation's richest and highest quality underground reserves.  SMCRA simply does
not contemplate or authorize any such restrictions on coal mine waste placement.  To
the contrary, such restrictions would be inconsistent with section 102(k) of SMCRA,
which states that one of the purposes of the Act is to “encourage the full utilization of
coal resources through the development and application of underground extraction
technologies.”  See also the finding in section 101(b), in which Congress states that it
is “essential to the national interest to ensure the existence of an expanding and
economically healthy underground coal mining industry.”

·          Prohibiting placement of excess spoil in perennial and intermittent streams would
destroy the surface coal mining industry, while prohibiting placement of coal mine
waste in perennial and intermittent streams would destroy the underground coal
mining industry in central Appalachia.

 
Comment from the Virginia Mining Assn

·         Some of the alternatives in the ANPR would have effects far beyond elimination of
mountaintop removal mining or even surface mining in general.  Approximately two-
thirds of the coal mined in Virginia is produced by underground mines.  The
topography of the Virginia coalfields is characterized by steep mountainsides
separated by narrow creek and river bottoms.  It is almost never possible to create a
coal mine, even an underground mine, in Virginia without placing excavation spoil or
mine refuse in or near a stream.  Underground mines require flat surfaces for
preparation plants, equipment yards, offices and bath houses.  Also, the mine refuse
from underground mines must be put somewhere.  This material is composed almost
entirely of small pieces of rock.  The only place to dispose of mine refuse in Virginia
is in the "hollows" formed by intermittent or ephemeral streams near the mines.

 

Comment from George McClung (WV)

·         New more stringent regulations affect not only surface mines, but also underground



mines and coal refuse facilities.  The Appalachian Region is known for its lack of flat
ground away from streams and drainage ways.

 

 
 
 
Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com
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From: J. Steven Gardner
To: "Mike Stanwood"; "Jose Sosa"
Cc: "David Bell"; "Joe Zaluski"; "jmorgan@morganworldwide.com"; "John Maxwell"; "Randy Sosa"; Jenkins, Josh;

Shortelle, Ann; "Caroline Bari"
Subject: RE: Underground mining in the scope of work
Date: Friday, September 24, 2010 9:26:08 AM

I have to say I was disappointed in the email below.  I thought we had made some progress as a
team in understanding the complexity of the issues facing us and OSM.
 
In response to the specific comments:  
 

1)       YES, SMCRA has always included the effects of underground mining.  That is why we have
asked the question from the first meeting how this proposed Stream Protection Rule
impacted underground operations.  We only received our answer to that repeated
question this week. 
 

2)       Totally disagree with this assessment.  There are SIGNIFICANT differences.  We really need
the redline version to assess exactly how they differ.
 

3)       The evidence is very clear to anyone who knows mining and SMCRA.  Just how much the
change is remains to be seen.
 

4)       We plan to continue our assessment based strictly on the matrix as it currently exists and
do not plan to do anything with the new rules that were just given to us this week unless
there is additional time and budget.
 

I am sure we will discuss more at 10.
 
Steve
      
J. Steven Gardner, P.E. 
President/CEO
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103 (office)
859-806-5826 (cell)
859-259-3394 (fax)
jsgardner@engrservices.com
www.engrservices.com
 
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other
materials attached hereto are privileged and confidential communications intended solely for
the receipt, use, benefit, and information of the intended recipient, and is furthermore the
private property of ECSI, LLC and Engineering Consulting Services, Inc. If you are not the
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the taking of action in reliance to the contents of this electronic mail and any documents or
other materials attached hereto is strictly prohibited, and may result in legal liability on your
part. If you have received this electronic mail in error, please notify the sender and
Engineering Consulting Services, Inc. immediately to arrange for its destruction or you may
return this electronic mail to us.
 
If this electronic mail and any documents and materials attached hereto relate to any
government project or contract, the electronic mail and said attachments are considered to be
*FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
 
 
 
From: Mike Stanwood [mailto:r.m.stanwood@gmail.com] 
Sent: Thursday, September 23, 2010 5:12 PM
To: Jose Sosa
Cc: David Bell; Joe Zaluski; J. Steven Gardner; jmorgan@morganworldwide.com; John Maxwell; Randy
Sosa; Josh Jenkins; Ann Shortelle; Caroline Bari
Subject: Re: Underground mining in the scope of work
 
I am not against further discussion and maybe the complexity of the underground issue is
bigger than I can currently see.   BUT:

1)  SMCRA (the law) and the SMCRA regulations have always included regulations
intended to regulate the potential effects from surface mining, AND THE SURFACE
EFFECTS FROM UNDERGROUNG MINING

2)  Based on John C.'s presentation on the projector tuesday, it sure seemed like the vast
majority of the "underground" language was just the same as the "surface" language, or the
same as the current "underground" language.   As we noted tuesday, we really couldn't tell
what was new and/or different in the underground package until it was compared to the
surface package.

Before we fly off the handle that it is a major scope change, I'd sure want to see evidence that
the underground rules are indeed different than the surface rules and the difference is indeed
complex in terms of impact analysis

On Thu, Sep 23, 2010 at 3:05 PM, Jose Sosa <jose@polukaiservices.com> wrote:
Lets get an agenda for tomorrow addressing the underground mining and how to present our
case to Nancy who seems to be the only person with a decent head on her shoulders.
 
Please provide input. Agree with you Dave, the emphasis of the letter, as suspected is going to be
the surprise received Monday night. We need to clearly articulate, those mining experts please
assist, the fact that the new regulation dumped on us early this week is not just a paper exercise
but has serious implication to the analysis of impact and effects to the environment.
 
Where is Randy with the Tequila?
 
Jose
 
*For Official Use Only - Deliberative Process Material*
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From: David Bell [mailto:dbell@plexsci.com] 
Sent: Thursday, September 23, 2010 4:51 PM
To: Jose Sosa; 'Joe Zaluski'
Cc: 'J. Steven Gardner'; jmorgan@morganworldwide.com; John Maxwell; 'Mike Stanwood'; Josh Jenkins; Ann
Shortelle

Subject: RE: Underground mining in the scope of work
Importance: High
 
Jose:
If these are the only references to underground mining in our current SOW, I question whether it’s
even within scope at this point.  Remember, at the Kick-off Meeting, we requested a copy of the
“Rule.”  They sent it to us a few days later (I’m sure you or I can find the email from Li-Tai). 
That only dealt with the surface mining provisions. 
 
The email that John C. sent to you Tuesday with the underground rule contains 2 files, one for
underground and one for surface, right?  The underground rule is 122 pages long; surface is 179
pages.  It seems to me totally out of line for OSM to think that we signed up in a FP contract to
receive from them over 100 pages of rules 4 months into the project where those new provisions
affect a whole separate part of the environment.  This isn’t just scope creep, this is scope leap!  I
would recommend shifting the entire focus of the letter to emphasize this point with all the others
as support for what has been disjointed and ad hoc approach to this EIS.  It’s like OSM has ADHD
and can’t stay on task.  Anyone have some Ritalin??
Dave
 
David E. Bell
Vice President
Plexus Scientific Corporation
(703) 845-5602 (direct)
(703) 820-3339 (office)
(703) 845-8568 (fax)
(703) 774-6578 (cell)
 
From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Thursday, September 23, 2010 4:16 PM
To: Joe Zaluski; 'David Bell'
Cc: 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'; John Maxwell; Mike Stanwood
Subject: RE: Underground mining in the scope of work
 
We need to discuss tomorrow and finalize how we present to OSM the ramifications associated
with the other elements you listed affecting underground mining.
 
From: Joe Zaluski [mailto:jzaluski@engrservices.com] 
Sent: Thursday, September 23, 2010 4:04 PM
To: 'David Bell'
Cc: Jose Sosa; 'J. Steven Gardner'; 'jmorgan@morganworldwide.com'
Subject: FW: Underground mining in the scope of work
 
David – see Jeff’s comments below.  After your call today I asked him to look at the SOW.  It
clearly does not contemplate the scope of work as we now see it.
 
 Interestingly the SOW only addressed one element (Material Damage) in regard to underground
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mining.  As you noted, there are many many more elements identified.  Of particular concern for
underground mining would be Baseline Data, Permitting, Corrective Action, Mining Through,
Mining In or Near, Permitting, Monitoring, Fills, Financial Assistance, and Stream Definition.
 
OSM should have specifically listed underground mining in the alternatives and scoping and
tailored some of the alternatives to ug mining.  They simply did not. 
 
As I said earlier today, if OSM’s position is that ug mining has always been included why did they
not answer our (Team) repeated questions as to whether ug was included.  They could have said so
in June.  However, they did not tell us until 9-21-10. 
 
Call me when you digest all of this.  I have only a couple of suggestions for your (PKS) letter to
OSM. 
 
Thanks.
 
Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com
 
From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Thursday, September 23, 2010 3:53 PM
To: 'jsgardner@engrservices.com'; 'Joe Zaluski'; 'Doug Mynear'
Subject: Underground mining in the scope of work
 
I thought I would go through the SOW to try and see what was said about the requirements to
address underground mining in the EIS.  Here’s what came up:
 
From the SOW

The Contractor shall identify cumulative effects, to include but not limited to:

 

vii.              A narrative summarizing peer reviewed publications resulting from long
term studies on water quality impacts from surface and underground mines. A
compilation of some of the studies is provided in attachment #2.

 
 
Topics to be included for Material Damage to Hydrologic Balance – Cumulative Hydrologic
Impact Assessment (CHIA) topics include but are not limited to:

mailto:jzaluski@engrservices.com
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i.                    A narrative summary of existing water quality and quantity (surface and
ground water) downstream of coal mine sites at a CWA 305(b) scale with
emphasis on regional analysis.  Including but not limited to: active and reclaimed
mines (water quality, flow, loadings), land use categories (identified as a
percentage) within a CWA 305(b) scale, percent of disturbed  relative to bond
release status, percent of valley fills, percent of remined areas, and identification
of mining impacts (surface and underground) to existing groundwater conditions. 
Source material shall include most recent coal field watershed and hydrology
reports (USGS).

 

 

ANPR comments received and attached to the SOW:

 

Comments from NMA

·         In proposing changes to the SBZ rule and related rules, OSM must remain cognizant of
unintended regulatory consequences of its actions.  Actions aimed at surface mining in
Appalachia may have a significant impact on mining in other areas, or even on underground
operations in the same region.  For example, virtually all coal produced by underground
mines in central Appalachia must be washed through a preparation plant to remove rock and
other impurities.  The resulting coal mine waste lacks the stability of excess spoil and must be
placed in disposal areas that extend farther down into valleys than excess spoil fills in order
to meet the stability requirements of SMCRA.  To preclude the placement of coal mine waste
disposal sites in areas that extend into perennial streams in central Appalachia is to eliminate
the underground coal mine industry throughout central Appalachia, which is one of the
nation's richest and highest quality underground reserves.  SMCRA simply does not
contemplate or authorize any such restrictions on coal mine waste placement.  To the
contrary, such restrictions would be inconsistent with section 102(k) of SMCRA, which
states that one of the purposes of the Act is to “encourage the full utilization of coal resources
through the development and application of underground extraction technologies.”  See also
the finding in section 101(b), in which Congress states that it is “essential to the national
interest to ensure the existence of an expanding and economically healthy underground coal
mining industry.”

·          Prohibiting placement of excess spoil in perennial and intermittent streams would destroy
the surface coal mining industry, while prohibiting placement of coal mine waste in perennial
and intermittent streams would destroy the underground coal mining industry in central
Appalachia.

 

Comment from the Virginia Mining Assn

·          Some of the alternatives in the ANPR would have effects far beyond elimination of
mountaintop removal mining or even surface mining in general.  Approximately two-thirds
of the coal mined in Virginia is produced by underground mines.  The topography of the



Virginia coalfields is characterized by steep mountainsides separated by narrow creek and
river bottoms.  It is almost never possible to create a coal mine, even an underground mine,
in Virginia without placing excavation spoil or mine refuse in or near a stream.  Underground
mines require flat surfaces for preparation plants, equipment yards, offices and bath houses. 
Also, the mine refuse from underground mines must be put somewhere.  This material is
composed almost entirely of small pieces of rock.  The only place to dispose of mine refuse
in Virginia is in the "hollows" formed by intermittent or ephemeral streams near the mines.

 

Comment from George McClung (WV)

·         New more stringent regulations affect not only surface mines, but also underground
mines and coal refuse facilities.  The Appalachian Region is known for its lack of flat ground
away from streams and drainage ways.

 

 

 

 
Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com
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From: Jose Sosa
To: "David Bell"; "J Steven Gardner"; Jenkins, Josh; "jmorgan@morganworldwide.com"; Shortelle, Ann; Mike

Stanwood; Joe Zaluski; "Liz Edmondson"; "Doug Mynear"; Caroline Bari; John Maxwell; Randy Sosa
Subject: FW: UG mining meeting
Date: Friday, September 24, 2010 4:06:36 PM

Fyi. please indicate availability.

-----Original Message-----
From: Varvell, Stephanie L. [mailto:svarvell@osmre.gov]
Sent: Friday, September 24, 2010 3:55 PM
To: Jose Sosa
Subject: Fw: UG mining meeting

----- Original Message -----
From: Varvell, Stephanie L.
To: 'jsosa@polukaiservices.com' <jsosa@polukaiservices.com>; 'jmaxwell@polukaiservices.com'
<jmaxwell@polukaiservices.com>
Sent: Fri Sep 24 13:53:21 2010
Subject: UG mining meeting

Jose and John
We are setting up a conf call to address your technical concerns.  Are your teams available Tuesday?  If
so, would you suggest some times?  We want to include not only the team leaders but also the Dir and
Dep Dir. And Solicitor.  We want to knock this out, reach consensus and keep moving.
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From: David Bell
To: "Jaque Mitchell"; "Jose Sosa"; "Joe Zaluski"
Cc: "John Maxwell"; "J Steven Gardner"; "John Morgan"; Jenkins, Josh; "Mike Stanwood"; "Randy Sosa"; Shortelle,

Ann; "Caroline Bari"; "Cynthia De Jesus"
Subject: RE: Underground Mining Question
Date: Wednesday, September 29, 2010 2:50:48 PM

I believe the reference to "open house" meetings was to the Director's
informal meetings that he had been holding.  Because those were by
invitation, and not open to the public, they did not qualify as proper
scoping opportunities. 

David E. Bell
Vice President
Plexus Scientific Corporation
(703) 845-5602 (direct)
(703) 820-3339 (office)
(703) 845-8568 (fax)
(703) 774-6578 (cell)

-----Original Message-----
From: Jaque Mitchell [mailto:jaque@polukaiservices.com]
Sent: Wednesday, September 29, 2010 2:48 PM
To: Jose Sosa; Joe Zaluski
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike
Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline Bari; Cynthia De
Jesus
Subject: RE: Underground Mining Question

During the first day (I believe) of recording, sounds like maybe even the
first hour, John Craynon is discussing definitions and parameters (hopefully
someone who was there remembers exactly when this was.

I am hearing who I believe is Craynon, with significant questioning from
John Morgan, where he specifically refers to surface mining only.

Also, I believe during the first day after a break, Dave Bell confirms with
John Craynon that we can't use information from the open house meetings for
project scoping.  I'm not sure if that helps or not.

I'm still listening, but noted the recording times of the above occurrences.
Let me know if anyone thinks these hold any significance.

Jaque Mitchell
Polu Kai Services LLC

-----Original Message-----
From: Jose Sosa
Sent: Wednesday, September 29, 2010 1:41 PM
To: Joe Zaluski
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike
Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline Bari; Cynthia De
Jesus; Jaque Mitchell
Subject: RE: Underground Mining Question

I am not sure that they are arguing that it was included at this time.
However, the solicitor is requesting our notes from Nancy and thought that
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we would provide minutes today. We are still listening to the tape from the
initial meeting. Nancy reiterated that Li-Tai and her stand firm that his
was addressed during our meetings.

I will keep everyone informed as to what I can find.

jose

-----Original Message-----
From: Joe Zaluski [mailto:jzaluski@engrservices.com]
Sent: Wednesday, September 29, 2010 1:38 PM
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike
Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline Bari; Cynthia De
Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question

Jose- i thought the comments by John C and Nancy yesterday put the 
matter to rest?  Is OSM honestly arguing that ug was included?

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> All:
>
>
>
> We are going through the tape recordings from our Kick-Off meeting 
> in DC. I have looked at the minutes from the Lexington meeting and 
> Jaque looked at the written version of the Kick-off in DC. We have 
> not found references to the underground mining issue in the kick-off 
> or the Lexington meeting. We will continue to listen to the tape 
> from the kickoff and look through the other minutes from the tele-
> conferences with OSM during the first Tuesday of every month.
>
>
>
> Did the subject was addressed during the small Team meeting with 
> John C. in Lexington? Does anyone have any correspondence with OSM 
> requesting clarification on the matter?
>
>
>
> Thanks
>
>
>
> Jose
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other
materials
attached hereto are privileged and confidential communications intended
solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore
the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the
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intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the
taking of action in
reliance to the contents of this electronic mail and any documents or other
materials attached
hereto is strictly prohibited, and may result in legal liability on your
part. If you have received
this electronic mail in error, please notify the sender and Engineering
Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic
mail to us.

If this electronic mail and any documents and materials attached hereto
relate to any government
project or contract, the electronic mail and said attachments are considered
to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.



From: J. Steven Gardner
To: Joe Zaluski; Jose Sosa
Cc: John Maxwell; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline

Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question
Date: Wednesday, September 29, 2010 1:58:41 PM

Jose,

My memory and notes on that question were clear if that is still an issue, plus John C and Nancy have
both acknowledged as much.

Steve
------Original Message------
From: Joe Zaluski
To: Jose Sosa
Cc: John Maxwell
Cc: Steve Gardner
Cc: John Morgan
Cc: Jenkins, Josh
Cc: Mike Stanwood
Cc: Randy Sosa
Cc: David Bell
Cc: Shortelle, Ann
Cc: Caroline Bari
Cc: Cynthia De Jesus
Cc: Jaque Mitchell
Subject: Re: Underground Mining Question
Sent: Sep 29, 2010 1:37 PM

Jose- i thought the comments by John C and Nancy yesterday put the 
matter to rest?  Is OSM honestly arguing that ug was included?

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> All:
>
>
>
> We are going through the tape recordings from our Kick-Off meeting 
> in DC. I have looked at the minutes from the Lexington meeting and 
> Jaque looked at the written version of the Kick-off in DC. We have 
> not found references to the underground mining issue in the kick-off 
> or the Lexington meeting. We will continue to listen to the tape 
> from the kickoff and look through the other minutes from the tele-
> conferences with OSM during the first Tuesday of every month.
>
>
>
> Did the subject was addressed during the small Team meeting with 
> John C. in Lexington? Does anyone have any correspondence with OSM 
> requesting clarification on the matter?
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>
>
>
> Thanks
>
>
>
> Jose
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.

Sent via BlackBerry by AT&T



From: John Maxwell
To: Shortelle, Ann; Caroline Bari; David Bell; J Steven Gardner; Jaque Mitchell; jmorgan@morganworldwide.com;

Jose Sosa; Jenkins, Josh; Liz Edmondson; Mike Stanwood; Randy Sosa
Subject: underground
Date: Wednesday, September 29, 2010 2:08:51 PM
Attachments: July 6 2010 Teleconference PKS OSM Team Agenda.docx

Attached is a telecom agenda between PKS/OSM on July 6, which includes U/M as a topic to
discuss.
 
 
 

 
John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045

"For Official Use Only – Deliberative Process Material"
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Agenda

PKS & OSM Team Monthly Project Status Tele-Conference

Preparation of an Environmental Impact Statement





Tuesday July 6, 2010	Conference Call Dial In: 1-877-601-6577 Participant Code: 5508854



10:30 AM - 10:40PM			Introduce Michael Stanwood to team



10:10 AM - 10:20AM			A description of the overall progress by technical resource area



10:20 AM - 10:50AM 			Schedule and task status  

PKS –  PMP

MACTEC

					ECSI

Morgan Worldwide

Plexus Scientific – PIP, Open House Mtgs.



10:50AM – 11:00 AM			Identify materials outstanding from OSM



11:00 AM - 11:10AM			Input procedure of materials to sharepoint		

					

11:10 AM – 11:30 AM			Discuss method to address regions

 

11:30 AM – 11:50 AM			Address surface/underground mining issue

		

11:50 AM – 12:00PM			Current problems that may impede performance 
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From: Jaque Mitchell
To: Jose Sosa; Joe Zaluski
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell;

Shortelle, Ann; Caroline Bari; Cynthia De Jesus
Subject: RE: Underground Mining Question
Date: Wednesday, September 29, 2010 2:47:52 PM

During the first day (I believe) of recording, sounds like maybe even the first hour, John Craynon is
discussing definitions and parameters (hopefully someone who was there remembers exactly when this
was.

I am hearing who I believe is Craynon, with significant questioning from John Morgan, where he
specifically refers to surface mining only.

Also, I believe during the first day after a break, Dave Bell confirms with John Craynon that we can't use
information from the open house meetings for project scoping.  I'm not sure if that helps or not.

I'm still listening, but noted the recording times of the above occurrences.  Let me know if anyone
thinks these hold any significance.

Jaque Mitchell
Polu Kai Services LLC

-----Original Message-----
From: Jose Sosa
Sent: Wednesday, September 29, 2010 1:41 PM
To: Joe Zaluski
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David
Bell; Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: RE: Underground Mining Question

I am not sure that they are arguing that it was included at this time. However, the solicitor is requesting
our notes from Nancy and thought that we would provide minutes today. We are still listening to the
tape from the initial meeting. Nancy reiterated that Li-Tai and her stand firm that his was addressed
during our meetings.

I will keep everyone informed as to what I can find.

jose

-----Original Message-----
From: Joe Zaluski [mailto:jzaluski@engrservices.com]
Sent: Wednesday, September 29, 2010 1:38 PM
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David
Bell; Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question

Jose- i thought the comments by John C and Nancy yesterday put the 
matter to rest?  Is OSM honestly arguing that ug was included?

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> wrote:
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> All:
>
>
>
> We are going through the tape recordings from our Kick-Off meeting 
> in DC. I have looked at the minutes from the Lexington meeting and 
> Jaque looked at the written version of the Kick-off in DC. We have 
> not found references to the underground mining issue in the kick-off 
> or the Lexington meeting. We will continue to listen to the tape 
> from the kickoff and look through the other minutes from the tele-
> conferences with OSM during the first Tuesday of every month.
>
>
>
> Did the subject was addressed during the small Team meeting with 
> John C. in Lexington? Does anyone have any correspondence with OSM 
> requesting clarification on the matter?
>
>
>
> Thanks
>
>
>
> Jose
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.



From: Jaque Mitchell
To: Joe Zaluski; Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell;

Shortelle, Ann; Caroline Bari; Cynthia De Jesus
Subject: RE: Underground Mining Question
Date: Wednesday, September 29, 2010 1:53:46 PM

Do you, by any chance, remember when during the kick off meeting?  I have several hours worth of
recordings I'm listening to.  If you have any suggestions, even a guess, when it was brought up, that
would help tremendously.

Jaque Mitchell
Polu Kai Services LLC

-----Original Message-----
From: Joe Zaluski [mailto:jzaluski@engrservices.com]
Sent: Wednesday, September 29, 2010 1:47 PM
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David
Bell; Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question

It was asked at
  the kickoff meeting and verbally several times over the months.

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:41 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> I am not sure that they are arguing that it was included at this 
> time. However, the solicitor is requesting our notes from Nancy and 
> thought that we would provide minutes today. We are still listening 
> to the tape from the initial meeting. Nancy reiterated that Li-Tai 
> and her stand firm that his was addressed during our meetings.
>
> I will keep everyone informed as to what I can find.
>
> jose
>
> -----Original Message-----
> From: Joe Zaluski [mailto:jzaluski@engrservices.com]
> Sent: Wednesday, September 29, 2010 1:38 PM
> To: Jose Sosa
> Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike 
> Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline Bari; 
> Cynthia De Jesus; Jaque Mitchell
> Subject: Re: Underground Mining Question
>
> Jose- i thought the comments by John C and Nancy yesterday put the
> matter to rest?  Is OSM honestly arguing that ug was included?
>
> Joe Zaluski
> Executive Vice-President
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> ECSI
> Lexington, KY
> 859-233-2103
>
> On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> 
> wrote:
>
>> All:
>>
>>
>>
>> We are going through the tape recordings from our Kick-Off meeting
>> in DC. I have looked at the minutes from the Lexington meeting and
>> Jaque looked at the written version of the Kick-off in DC. We have
>> not found references to the underground mining issue in the kick-off
>> or the Lexington meeting. We will continue to listen to the tape
>> from the kickoff and look through the other minutes from the tele-
>> conferences with OSM during the first Tuesday of every month.
>>
>>
>>
>> Did the subject was addressed during the small Team meeting with
>> John C. in Lexington? Does anyone have any correspondence with OSM
>> requesting clarification on the matter?
>>
>>
>>
>> Thanks
>>
>>
>>
>> Jose
> CONFIDENTIALITY NOTICE: This electronic mail and any documents or 
> other materials
> attached hereto are privileged and confidential communications 
> intended solely for the receipt,
> use, benefit, and information of the intended recipient, and is 
> furthermore the private property of
> ECSI, LLC and Engineering Consulting Services, Inc. If you are not 
> the intended recipient, you
> are hereby notified that review, disclosure, copying, distribution, 
> or the taking of action in
> reliance to the contents of this electronic mail and any documents 
> or other materials attached
> hereto is strictly prohibited, and may result in legal liability on 
> your part. If you have received
> this electronic mail in error, please notify the sender and 
> Engineering Consulting Services, Inc.
> immediately to arrange for its destruction or you may return this 
> electronic mail to us.
>
> If this electronic mail and any documents and materials attached 
> hereto relate to any government
> project or contract, the electronic mail and said attachments are 
> considered to be *FOR
> OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you



are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.



From: Jose Sosa
To: John Maxwell; Shortelle, Ann; Caroline Bari; David Bell; J Steven Gardner; Jaque Mitchell;

jmorgan@morganworldwide.com; Jenkins, Josh; Liz Edmondson; Mike Stanwood; Randy Sosa
Subject: RE: underground
Date: Wednesday, September 29, 2010 2:13:22 PM

Great John, that may be the smoking gun. I will ask Cynthia to send those minutes.
 
Jose
 
From: John Maxwell 
Sent: Wednesday, September 29, 2010 2:08 PM
To: Shortelle, Ann; Caroline Bari; David Bell; J Steven Gardner; Jaque Mitchell;
jmorgan@morganworldwide.com; Jose Sosa; Jenkins, Josh; Liz Edmondson; Mike Stanwood; Randy
Sosa
Subject: underground
 
Attached is a telecom agenda between PKS/OSM on July 6, which includes U/M as a topic to
discuss.
 
 
 

 
John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045

"For Official Use Only – Deliberative Process Material"
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From: Jose Sosa
To: Joe Zaluski
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell;

Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: RE: Underground Mining Question
Date: Wednesday, September 29, 2010 1:53:13 PM

I am not sure that they are arguing that it was included at this time. However, the solicitor is requesting
our notes from Nancy and thought that we would provide minutes today. We are still listening to the
tape from the initial meeting. Nancy reiterated that Li-Tai and her stand firm that his was addressed
during our meetings.

I will keep everyone informed as to what I can find.

jose

-----Original Message-----
From: Joe Zaluski [mailto:jzaluski@engrservices.com]
Sent: Wednesday, September 29, 2010 1:38 PM
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David
Bell; Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question

Jose- i thought the comments by John C and Nancy yesterday put the 
matter to rest?  Is OSM honestly arguing that ug was included?

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> All:
>
>
>
> We are going through the tape recordings from our Kick-Off meeting 
> in DC. I have looked at the minutes from the Lexington meeting and 
> Jaque looked at the written version of the Kick-off in DC. We have 
> not found references to the underground mining issue in the kick-off 
> or the Lexington meeting. We will continue to listen to the tape 
> from the kickoff and look through the other minutes from the tele-
> conferences with OSM during the first Tuesday of every month.
>
>
>
> Did the subject was addressed during the small Team meeting with 
> John C. in Lexington? Does anyone have any correspondence with OSM 
> requesting clarification on the matter?
>
>
>
> Thanks
>
>
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>
> Jose
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.



From: Jose Sosa
To: John Maxwell; Joe Zaluski; "J Steven Gardner"; "John Morgan"; Jenkins, Josh; Mike Stanwood; Randy Sosa;

David Bell; Shortelle, Ann; Caroline Bari
Cc: Cynthia De Jesus; Jaque Mitchell
Subject: Underground Mining Question
Date: Wednesday, September 29, 2010 1:31:14 PM

All:
 
We are going through the tape recordings from our Kick-Off meeting in DC. I have looked at the
minutes from the Lexington meeting and Jaque looked at the written version of the Kick-off in DC.
We have not found references to the underground mining issue in the kick-off or the Lexington
meeting. We will continue to listen to the tape from the kickoff and look through the other minutes
from the tele-conferences with OSM during the first Tuesday of every month.
 
Did the subject was addressed during the small Team meeting with John C. in Lexington? Does
anyone have any correspondence with OSM requesting clarification on the matter?
 
Thanks
 
Jose
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From: Joe Zaluski
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell;

Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question
Date: Wednesday, September 29, 2010 1:53:13 PM

Jose- i thought the comments by John C and Nancy yesterday put the 
matter to rest?  Is OSM honestly arguing that ug was included?

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> All:
>
>
>
> We are going through the tape recordings from our Kick-Off meeting 
> in DC. I have looked at the minutes from the Lexington meeting and 
> Jaque looked at the written version of the Kick-off in DC. We have 
> not found references to the underground mining issue in the kick-off 
> or the Lexington meeting. We will continue to listen to the tape 
> from the kickoff and look through the other minutes from the tele-
> conferences with OSM during the first Tuesday of every month.
>
>
>
> Did the subject was addressed during the small Team meeting with 
> John C. in Lexington? Does anyone have any correspondence with OSM 
> requesting clarification on the matter?
>
>
>
> Thanks
>
>
>
> Jose
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
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From: Joe Zaluski
To: Jose Sosa
Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike Stanwood; Randy Sosa; David Bell;

Shortelle, Ann; Caroline Bari; Cynthia De Jesus; Jaque Mitchell
Subject: Re: Underground Mining Question
Date: Wednesday, September 29, 2010 1:53:13 PM

It was asked at
  the kickoff meeting and verbally several times over the months.

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Sep 29, 2010, at 1:41 PM, Jose Sosa <jose@polukaiservices.com> wrote:

> I am not sure that they are arguing that it was included at this 
> time. However, the solicitor is requesting our notes from Nancy and 
> thought that we would provide minutes today. We are still listening 
> to the tape from the initial meeting. Nancy reiterated that Li-Tai 
> and her stand firm that his was addressed during our meetings.
>
> I will keep everyone informed as to what I can find.
>
> jose
>
> -----Original Message-----
> From: Joe Zaluski [mailto:jzaluski@engrservices.com]
> Sent: Wednesday, September 29, 2010 1:38 PM
> To: Jose Sosa
> Cc: John Maxwell; J Steven Gardner; John Morgan; Jenkins, Josh; Mike 
> Stanwood; Randy Sosa; David Bell; Shortelle, Ann; Caroline Bari; 
> Cynthia De Jesus; Jaque Mitchell
> Subject: Re: Underground Mining Question
>
> Jose- i thought the comments by John C and Nancy yesterday put the
> matter to rest?  Is OSM honestly arguing that ug was included?
>
> Joe Zaluski
> Executive Vice-President
> ECSI
> Lexington, KY
> 859-233-2103
>
> On Sep 29, 2010, at 1:30 PM, Jose Sosa <jose@polukaiservices.com> 
> wrote:
>
>> All:
>>
>>
>>
>> We are going through the tape recordings from our Kick-Off meeting
>> in DC. I have looked at the minutes from the Lexington meeting and
>> Jaque looked at the written version of the Kick-off in DC. We have
>> not found references to the underground mining issue in the kick-off
>> or the Lexington meeting. We will continue to listen to the tape
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>> from the kickoff and look through the other minutes from the tele-
>> conferences with OSM during the first Tuesday of every month.
>>
>>
>>
>> Did the subject was addressed during the small Team meeting with
>> John C. in Lexington? Does anyone have any correspondence with OSM
>> requesting clarification on the matter?
>>
>>
>>
>> Thanks
>>
>>
>>
>> Jose
> CONFIDENTIALITY NOTICE: This electronic mail and any documents or 
> other materials
> attached hereto are privileged and confidential communications 
> intended solely for the receipt,
> use, benefit, and information of the intended recipient, and is 
> furthermore the private property of
> ECSI, LLC and Engineering Consulting Services, Inc. If you are not 
> the intended recipient, you
> are hereby notified that review, disclosure, copying, distribution, 
> or the taking of action in
> reliance to the contents of this electronic mail and any documents 
> or other materials attached
> hereto is strictly prohibited, and may result in legal liability on 
> your part. If you have received
> this electronic mail in error, please notify the sender and 
> Engineering Consulting Services, Inc.
> immediately to arrange for its destruction or you may return this 
> electronic mail to us.
>
> If this electronic mail and any documents and materials attached 
> hereto relate to any government
> project or contract, the electronic mail and said attachments are 
> considered to be *FOR
> OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the receipt,
use, benefit, and information of the intended recipient, and is furthermore the private property of
ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended recipient, you
are hereby notified that review, disclosure, copying, distribution, or the taking of action in
reliance to the contents of this electronic mail and any documents or other materials attached
hereto is strictly prohibited, and may result in legal liability on your part. If you have received
this electronic mail in error, please notify the sender and Engineering Consulting Services, Inc.
immediately to arrange for its destruction or you may return this electronic mail to us.

If this electronic mail and any documents and materials attached hereto relate to any government
project or contract, the electronic mail and said attachments are considered to be *FOR
OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.



From: John Maxwell
To: Varvell, Stephanie L.; Craynon, John; Sloanhoffer, Nancy E.
Cc: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; Edmundo Laporte; J Steven Gardner; Jaque

Mitchell; Jeff Baird; Jenkins, Josh; jmahan@plexsci.com; jmorgan@morganworldwide.com; Joe Zaluski; John
Maxwell; Jose Sosa; Kathy Kelly; Liz Edmondson; Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert

Subject: Confirmation of EIS Analysis Methodology
Date: Friday, December 17, 2010 4:29:27 PM

The EIS team has been discussing over the last couple of months the need for a clear understanding
of the appropriate method to define the effect of each of the alternatives (as represented by the
defined elements), and as a way to transition from Chapter #3 to Chapter #4.
 
As a primary assumption for this impact analysis we all agreed (PKS/OSM team) that we should
treat the US coal supply as a steady state; specifically we should maintain the US coal production at
the 2008 level, as defined by the EIA (but adjusted for energy content).  Anything more complex
would be unmanageable.
 
It was also recognized that Alternative #2 would not meet this primary assumption, as the most
restrictive alternative precluded the production to meet the target production.  Based on the
projected  production shifts resulting from the Alternatives we have defined the need to use
certain key metrics and the metrics agreed upon are:

·         Tons of production by region and by mining type

·         Stream length (perennial and intermittent) per ton of coal mined by region

·         Acre disturbed per ton of coal mined by region and by mining type

·         Tons of coal per permit by region and by mining type

·         Employment per ton of coal mined by region and by mining type

We believe that these are all of the relevant metrics and that they are adequate to provide a
reasonable disclosure of potential impacts in Chapter #4.  We also are working under the
assumption that the potential changes from the alternatives would occur over a period of 12-15
years (possibly more) for full effect, and that the impacts defined would reflect full
implementation.
 
We are also still concerned about potential inconsistencies between the proposed rule language
and Chapter 2 text. Some of the assessment team is concerned that the rule language (as
represented in Alternative 5) is inconsistent with the October 15 redline version of the Rule.  If the
current version of Chapter 2 Alternative 5 supersedes the October 15 redline version, we would
like confirmation as such.
 
We need written agreement that OSMRE is in concurrence with the above metrics and approach
using the production shifts as a basis for impacts.  Also, a call to verify our direction would be
appreciated to alleviate any misunderstandings at your earliest convenience.
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I apologize that this seems to be a recurring theme, but with the current schedule, we feel it
necessary to have confirmation.
 
Thank you.
 
 
 

 
John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045

"For Official Use Only – Deliberative Process Material"
 



From: Jeff Baird
To: "John Maxwell"
Cc: "Mynear, Doug"; "Zaluski, Joe"; "spr@engrservices.com"; "Jose Sosa"; "Mike Stanwood"; "John Morgan"; "Liz

Edmondson"; "J. Steven Gardner"; "Edmundo Laporte"; Jenkins, Josh; Shortelle, Ann; "Singer, Robert"; "Mike
Stanwood"

Subject: RE: Confirmation of EIS Analysis Methodology
Date: Monday, December 20, 2010 2:36:03 PM

John,
 
To confirm, ECSI understands that:
 

1.                   Most of the comments in the numbered list below pertain specifically to the RIA.  We do,
however, understand the need for consistency between the RIA and the EIS.

2.                   With the exception of some minor tweaks to the text of the Oct. 15 SPR, the October 15
version is the most current version and we should work from that.  We understand that
those tweaks pertain to elements which have no environmental impacts such as baseline
data collection and monitoring requirements.

3.                   OSM agrees with and approves of our methodology for identifying the impacts of the
Alternatives in Chapter 4 of the EIS.

 
Please confirm the above, or clarify if needed.  Thanks.
 
Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com

From: John Maxwell [mailto:JMaxwell@polukaiservices.com] 
Sent: Monday, December 20, 2010 11:40 AM
To: Jeff Baird
Cc: 'Mynear, Doug'; 'Zaluski, Joe'; 'spr@engrservices.com'; Jose Sosa; Mike Stanwood; 'John Morgan';
'Liz Edmondson'; 'J. Steven Gardner'; 'Edmundo Laporte'; Jenkins, Josh; Shortelle, Ann; Singer, Robert;
'Mike Stanwood'
Subject: RE: Confirmation of EIS Analysis Methodology
 
I just had a quick call to Stephanie, Bill W. and Lois.  Questions were forwarded to John C. last week
and apparently not forwarded to our team.  They may help us get on the same page and clarify
dialogue that we can discuss on a call later today.  They have an internal call at 2:30 so that time
slot is out for today. Possibly before or after.
 
OSM is of the opinion that the alternatives discussed and explained by John C. in Lex are current
and are consistent with the Oct 15 redline.  The PKS team can discuss prior to an OSM call if
needed.  I propose 1:00 this afternoon on the normal PKS conf number.  I welcome suggestions.
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The questions from OSM on the production shift methods are below:
A few questions:

1.       IMPLAN model: What is this?  I would dream up a couple paragraph explanation of what
this model is, what elements are considered, and how data populates the model.

2.       Table 2: Is this related to the 2008 SBZ rule? The costs laid out in the preceding paragraphs
imply the 2008 SBZ.  I would overtly state what Table 2 represents.

3.       Table 3:  Was this produced by the coal industry?  We need to offer some reconciliation of
the differences in economic output (81.5B vs 48.7B) although the language states “impact
occurs in non-coal producing states”. What does that mean?

4.       Table 4: If I read this correct – the AR has the lion’s share of economic output but lags
behind the west in coal production.  Is there some type of efficiency gained by mining coal
in the west that the east doesn’t incur? 

5.       Figure 1: The graph shows the impact of the economic decline in the US over the past 18-
24 months. Should the analysis use the average trend in coal production vs the recent
downturn-induced data (2005-2009 data)?

6.       Table/Graph showing the trends in coal production over the past 20-30 years.  This
graph/table would set the baseline from which SRP impact prediction would stand out.  The
question remains – if production is shifting anyway, what is the impact of the SPR?

7.       Analysis equations: We still need to understand how the numbers in Tables 8 – 15,
especially all costs shown in Table 9, employment in table 11, cost/ton in table 12, etc

8.       Table 14: An incredibly stupid question – but are we sure every ounce of coal will be
sterilized under alternative 2 – even if we made all streams off limits?  Operators are not
allowed in streams in TN and they still mine coal; simply skip streams.

9.       Table 15: Stream Mile Protection – is that all streams (Peren, Int, Ephem)?  How was ft/ac
derived? 

 
In summary, I’m not opposed to the method but I think we need to understand how the numbers
were derived and what they represent. 
 
Thanks.
 
From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Monday, December 20, 2010 11:12 AM
To: John Maxwell
Cc: 'Mynear, Doug'; 'Zaluski, Joe'; 'spr@engrservices.com'; Jose Sosa; Mike Stanwood; 'John Morgan';
'Liz Edmondson'; 'J. Steven Gardner'; 'Edmundo Laporte'
Subject: RE: Confirmation of EIS Analysis Methodology
 
So are we having a meeting today?  I am getting very concerned that we have had no confirmation on
open items and the clock is ticking.
 
Jeffrey C. Baird
Senior Project Coordinator
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508



859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com

From: J. Steven Gardner [mailto:jsgardner@engrservices.com] 
Sent: Sunday, December 19, 2010 3:53 PM
To: 'John Maxwell'; 'Edmundo Laporte'
Cc: 'Mynear, Doug'; 'Jeff Baird'; 'Zaluski, Joe'; 'spr@engrservices.com'; 'Jose Sosa'; 'Mike Stanwood'
Subject: RE: Confirmation of EIS Analysis Methodology
 
John,
 
We still feel there are a few points below that need to be clarified in the email that was sent to
OSM so there are no misunderstandings.  See our notes below your last comments.
 
Steve
 
 
J. Steven Gardner, P.E. 
President/CEO
Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103 (office)
859-806-5826 (cell)
859-259-3394 (fax)
jsgardner@engrservices.com
www.engrservices.com
 
 
From: John Maxwell [mailto:JMaxwell@polukaiservices.com] 
Sent: Friday, December 17, 2010 5:46 PM
To: Edmundo Laporte
Cc: 'J. Steven Gardner'; 'Mynear, Doug'; 'Jeff Baird'; 'Zaluski, Joe'; 'spr@engrservices.com'; Jose Sosa;
Mike Stanwood
Subject: RE: Confirmation of EIS Analysis Methodology
 
 
 
From: Edmundo Laporte [mailto:elaporte@engrservices.com] 
Sent: Friday, December 17, 2010 5:30 PM
To: John Maxwell
Cc: 'J. Steven Gardner'; 'Mynear, Doug'; 'Jeff Baird'; 'Zaluski, Joe'; 'spr@engrservices.com'
Subject: RE: Confirmation of EIS Analysis Methodology
 
John,
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A few points of clarification that we feel necessary to send to OSM. 
 
First, the last two bullets are not metrics that ECSI is providing.  Is someone else doing this? 
This is a list provided by Morgan Worldwide.  It was my assumption, possibly wrong, that ECSI and
Morgan has been coordinating on the mining aspects of the EIS.  If not, then I am at fault for
coordinating.
               

Again, these 2 items we were not aware of.  In our Lexington breakout on the mining
impacts subgroup, (Craynon, Stanwood, Gardner, Morgan, & Laporte) we understood there
would be more coordination on the metrics to be provided.  We have consistently said ECSI
would only be providing tonnage impacts.  If baseline data were made available on stream
and acreages we could make estimated impacts, but it is not per ton of coal mined.

 
The second bullet should be clarified since the stream lengths calculated in the model are directly
related to the affected surface area, not tonnage.  Even though the final result may be similar, the
way it is described in this bullet could be misleading.  The estimated affected areas are a function
of coal production levels and permitted areas.  Same comment as above re: coordination.
 
                Believe this is just semantics; we are not doing Stream Length per ton of coal mined.
 
Concerning the inconsistencies in Chapter 2 Alternative 5, we should not say Chapter 2 supersedes

the October 15th version of the rule.  It is that the description of Alternative 5 does not fully reflect
what is in the rule.  The point we are trying to make is that we are using the rule and not Chapter 2
to analyze Alternative 5.  My last indication of rule language for Alt. 5 is from comment and revision
from John C. so I don’t necessarily believe Oct. 15 to be current.
 

This is perhaps the most important point to clarify with OSM.  The very brief descriptions in
Chapter 2 of Alternative 5 do not seem to fully capture the full degree of change in the
Proposed Rule in what we understood to be the last version available to us, Oct. 15.

 
               
 

Also, please get official confirmation that the October 15th version of the proposed rule (redlined)
is the most current.  I indicated the potential for inconsistencies between Ch 2 and Oct 15 redline
rule, so it should be clarified.  Monday’s meeting should provide clairification.
 
Thank you.
 
 
 
Edmundo J. Laporte, P.E.
Vice President / Director - Mining Services
Engineering Consulting Services, Inc
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508



859-233-2103
859-259-3394 (fax)
859-285-9921 (mobile)
elaporte@engrservices.com
www.engrservices.com
 
From: John Maxwell [mailto:JMaxwell@polukaiservices.com] 
Sent: Friday, December 17, 2010 4:29 PM
To: Varvell, Stephanie L.; Craynon, John; Sloanhoffer, Nancy E.
Cc: (spr@engrservices.com); Caroline Bari; David Bell; Doug Mynear; Edmundo Laporte; J Steven
Gardner; Jaque Mitchell; Jeff Baird; Jenkins, Josh; jmahan@plexsci.com;
jmorgan@morganworldwide.com; Joe Zaluski; John Maxwell; Jose Sosa; Kathy Kelly; Liz Edmondson;
Mike Stanwood; Randy Sosa; Shortelle, Ann; Singer, Robert
Subject: Confirmation of EIS Analysis Methodology
 
The EIS team has been discussing over the last couple of months the need for a clear understanding
of the appropriate method to define the effect of each of the alternatives (as represented by the
defined elements), and as a way to transition from Chapter #3 to Chapter #4.
 
As a primary assumption for this impact analysis we all agreed (PKS/OSM team) that we should
treat the US coal supply as a steady state; specifically we should maintain the US coal production at
the 2008 level, as defined by the EIA (but adjusted for energy content).  Anything more complex
would be unmanageable.
 
It was also recognized that Alternative #2 would not meet this primary assumption, as the most
restrictive alternative precluded the production to meet the target production.  Based on the
projected  production shifts resulting from the Alternatives we have defined the need to use
certain key metrics and the metrics agreed upon are:

·         Tons of production by region and by mining type

·         Stream length (perennial and intermittent) per ton of coal mined by region

·         Acre disturbed per ton of coal mined by region and by mining type

·         Tons of coal per permit by region and by mining type

·         Employment per ton of coal mined by region and by mining type

We believe that these are all of the relevant metrics and that they are adequate to provide a
reasonable disclosure of potential impacts in Chapter #4.  We also are working under the
assumption that the potential changes from the alternatives would occur over a period of 12-15
years (possibly more) for full effect, and that the impacts defined would reflect full
implementation.
 
We are also still concerned about potential inconsistencies between the proposed rule language
and Chapter 2 text. Some of the assessment team is concerned that the rule language (as
represented in Alternative 5) is inconsistent with the October 15 redline version of the Rule.  If the
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current version of Chapter 2 Alternative 5 supersedes the October 15 redline version, we would
like confirmation as such.
 
We need written agreement that OSMRE is in concurrence with the above metrics and approach
using the production shifts as a basis for impacts.  Also, a call to verify our direction would be
appreciated to alleviate any misunderstandings at your earliest convenience.
 
I apologize that this seems to be a recurring theme, but with the current schedule, we feel it
necessary to have confirmation.
 
Thank you.
 
 
 

 
John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045

"For Official Use Only – Deliberative Process Material"
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recipient, you are hereby notified that review, disclosure, copying, distribution, or the taking
of action in reliance to the contents of this electronic mail and any documents or other
materials attached hereto is strictly prohibited, and may result in legal liability on your part. If
you have received this electronic mail in error, please notify the sender and Engineering
Consulting Services, Inc. immediately to arrange for its destruction or you may return this
electronic mail to us. 
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Inc. If you are not the intended recipient, you are hereby notified that review,
disclosure, copying, distribution, or the taking of action in reliance to the contents of
this electronic mail and any documents or other materials attached hereto is strictly
prohibited, and may result in legal liability on your part. If you have received this
electronic mail in error, please notify the sender and Engineering Consulting
Services, Inc. immediately to arrange for its destruction or you may return this
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From: Jenkins, Josh
To: John Maxwell; Joe Zaluski; "John Morgan"; "dbell@plexsci.com"; "dmynear@engrservices.com";

"jsgardner@engrservices.com"; Jaque Mitchell; "Jack Burchett"; Jose Sosa; Randy Sosa; Shortelle, Ann
Subject: RE: Study Area for RIA
Date: Thursday, July 01, 2010 10:38:41 AM

John et.al - Our discussions yesterday regarding the RIA was to address economic impacts on a state
level, recognizing that some states encompass one or more mining regions. 

Josh Jenkins
770.421.3412

-----Original Message-----
From: John Maxwell [mailto:JMaxwell@polukaiservices.com]
Sent: Thursday, July 01, 2010 10:23 AM
To: Joe Zaluski; 'John Morgan'; Jenkins, Josh; 'dbell@plexsci.com'; 'dmynear@engrservices.com';
'jsgardner@engrservices.com'; Jaque Mitchell; 'Jack Burchett'; Jose Sosa; Randy Sosa; Shortelle, Ann
Subject: RE: Study Area for RIA

The geographic regions that were addressed in the 2008 EIS provided a good deal of information on
mining resources and included western regions as well.  In order to not reinvent the wheel, I would
suggest that we address the resources in similar geographic divisions unless the SMEs on the team
suggest more appropriate divisions. If a different mix is warranted, we should discuss so that resources
are addressed similarly throughout the EIS document. A different division, may be warranted for the eco
discipline, although I would expect it to be fairly similar to mining regions. Comments please?

John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045

"For Official Use Only – Deliberative Process Material"
________________________________________
From: Joe Zaluski [jzaluski@engrservices.com]
Sent: Thursday, July 01, 2010 8:26 AM
To: 'John Morgan'; 'jljenkins@mactec.com'; 'dbell@plexsci.com'; 'dmynear@engrservices.com';
'jsgardner@engrservices.com'; Jaque Mitchell; 'Jack Burchett'; John Maxwell; Jose Sosa; Randy Sosa;
'abshortelle@mactec.com'
Subject: RE: Study Area for RIA

I agree.  I took Josh’s email to mean that they would leave underground mining out of the RIA analysis,
not the substance of their analysis.   Do you disagree?

Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com<http://www.engrservices.com>
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From: John Morgan [mailto:jmorgan@morganworldwide.com]
Sent: Thursday, July 01, 2010 8:25 AM
To: jzaluski@engrservices.com; jljenkins@mactec.com; dbell@plexsci.com; dmynear@engrservices.com;
jsgardner@engrservices.com; jaque@polukaiservices.com; Jack Burchett;
JMaxwell@polukaiservices.com; jose@polukaiservices.com; randy@polukaiservices.com;
abshortelle@mactec.com
Subject: Re: Study Area for RIA

Joe
I think we need a broader discussion of this as the effects of the propose rule are very different on
surface versus ug.
John

________________________________
From: Joe Zaluski
To: 'Jenkins, Josh' ; 'David Bell' ; 'Doug Mynear' ; 'J. Steven Gardner' ; 'Jaque Mitchell' ; Jack Burchett;
'John Maxwell' ; John Morgan; 'Jose Sosa' ; 'Randy Sosa' ; 'Shortelle, Ann'
Sent: Thu Jul 01 08:19:00 2010
Subject: RE: Study Area for RIA
Josh – the surface effects of underground mining are regulated by SMCRA and will be impacted by the
new rule.  For example, disposal areas, preparation plants, refuse and gob areas, ponds, etc.  In
addition, the new rule could well change bonding and hydrologic requirements for the surface impacts
of underground operations.  I think underground mines and preparation plants (not loadouts) should be
included in the analysis.

John Morgan, Steve G. and John Craynon could expand.

Joe Zaluski
Executive Vice-President
ENGINEERING CONSULTING SERVICES, INC.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-312-4209 (mobile)
859-223-5061 (home)
jzaluski@engrservices.com
www.engrservices.com<http://www.engrservices.com>

From: Jenkins, Josh [mailto:JLJENKINS@mactec.com]
Sent: Thursday, July 01, 2010 8:16 AM
To: 'David Bell'; 'Doug Mynear'; 'J. Steven Gardner'; 'Jaque Mitchell'; 'jburchett@morganworldwide.com';
Joe Zaluski; 'John Maxwell'; 'John Morgan'; Jose Sosa; 'Randy Sosa'; Shortelle, Ann
Subject: Study Area for RIA
Importance: High

All- attached is spreadsheet with the summary of coal production from 2008 (most recent available
data).  As we are developing the RIA, the counties listed with only surface production will be evaluated.

Please comment or concur with this approach.

thanks
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com<mailto:jljenkins@mactec.com> | Web
www.mactec.com<http://www.mactec.com/>
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**This e-mail message and any attachments are for the sole use of the intended recipient(s) and may
contain confidential and privileged information.  Any unauthorized review, use or disclosure, or
distribution is prohibited.  If you are not the intended recipient, please contact the sender by reply e-
mail and destroy all copies of the original message and any attachments.  Thank you.**
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the contents of this electronic mail is strictly prohibited, and may result
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From: Joe Zaluski
To: J. Steven Gardner
Cc: John Maxwell; John Morgan; Liz Edmondson; Jose Sosa; Mike Stanwood; Caroline Bari; Jenkins, Josh;

Shortelle, Ann; David Bell; Edmundo Laporte; Jeff Baird; Doug Mynear
Subject: Re: Coal Production Statistics
Date: Wednesday, October 27, 2010 2:17:31 PM

I have email for a few hours. Let me share that o believe this to be a particular area
of concern from the defensibility front. I concur with Steve that to properly model or
predict the tonnage impacts and thus the steam segments etc requires the
alternatives to be firm and then the modeling. This could take a bit of time and I
would suggest that Jphn C, Steve and John M give some idea how long this will
take. I have my own guess, but will defer to OSM and Steve and John M. If I was
going to attack the EIS and impacts I would start with the assumptions on tonnage
impacts.  Right now it is a very soft target.    

Joe Zaluski
Executive Vice-President
ECSI
Lexington, KY
859-233-2103

On Oct 27, 2010, at 1:56 PM, "J. Steven Gardner" <jsgardner@engrservices.com>
wrote:

Yes, this is a moving target based on the continual tweaking of
alternatives, especially considering the scope change from including the
Underground Mining impacts.  The first estimates that we did with John
Morgan were based on our “gut feel”, (from our collective knowledge and
experience) of the impacts on production and how production would shift
between the regions. 

 

Detailed analysis will take a considerable amount of time.  We are trying
to estimate how detailed we will be able to get in the short amount of
time available.  I suspect everyone is tired of hearing that, but it does not
change the facts.

 

I have no problem asking OSM for their input.

 

Steve

 

 

J. Steven Gardner, P.E. 
President/CEO
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Engineering Consulting Services, Inc.

Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103 (office)
859-806-5826 (cell)
859-259-3394 (fax)
jsgardner@engrservices.com
www.engrservices.com

 

 

From: John Maxwell [mailto:JMaxwell@polukaiservices.com] 
Sent: Wednesday, October 27, 2010 1:44 PM
To: J Steven Gardner; Joe Zaluski; 'John Morgan'; 'Liz Edmondson'
Cc: Jose Sosa; Mike Stanwood; Caroline Bari; Jenkins, Josh; Shortelle, Ann; David Bell
Subject: Coal Production Statistics

 

Gentlemen,

At our last meeting in Lexington we made significant progress in
organizing our approach to assessing the potential impacts to the mining
industry.  We formulated scenarios of mining shifts based on our
interpretation of the 5 alternatives.  Since then, the alternatives have
been tweaked and may now produce different and likely more complex
scenarios.  In order to move forward in assessing environmental effects
the team needs current and more detailed impacts to mining production,
regional changes and quantitative values such as acreage, stream miles
etc. that may be affected.  Do you have any estimate when such
information will be available to the team? We know that you are working
heavily on remaining Chapter 3 material.  Is this an area where we
should ask for assistance from OSM in our call this afternoon?

Thanks for your consideration.

 

 

<image001.jpg>

 

John R. Maxwell
Senior Environmental Scientist
Polu Kai Services
352.258.1045
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From: Jenkins, Josh
To: Shortelle, Ann
Subject: FW: EIS Production Impacts Industry Survey
Date: Wednesday, December 15, 2010 3:33:42 PM

FYI
 
Joshua L. Jenkins | Project Manager/Senior Geologist
MACTEC Engineering and Consulting, Inc. | Atlanta, Georgia
Phone 770.421.3412 | Mobile 770.833.6429 | Fax 770.421.3486
Email jljenkins@mactec.com | Web www.mactec.com
For Official Use Only – Deliberative Process Material
 
From: Jose Sosa [mailto:jose@polukaiservices.com] 
Sent: Wednesday, December 15, 2010 3:30 PM
To: Jenkins, Josh; Joe Zaluski; J. Steven Gardner; 'John Morgan'; 'Jeff Baird'; 'Doug Mynear'; 'Liz
Edmiondson'; 'dbell@plexsci.com'
Cc: Sloanhoffer, Nancy E.; Craynon, John; Varvell, Stephanie L.; Randy Sosa; Mike Stanwood; John
Maxwell
Subject: FW: EIS Production Impacts Industry Survey
 
Team:
 
There was a request made by ECSI to request feedback from mining industry on the EIS. We asked

OSM for guidance and the reply from John Craynon is provided below. UNDER NO
CIRCUNSTANCE IS THE INTERNAL WORKING OF THIS TEAM AND/OR
THE RULE TEAM TO BE RELEASED TO OUTSIDE PARTIES. SEE
SUGGESTIONS BELOW.
 
Please provide acknowledgement and agreement to comply with OSM’s request by replying to
this email.
 
Feel free to contact us if you have questions. We appreciate your efforts on this matter.
 
Jose
 
From: Craynon, John [mailto:jcraynon@osmre.gov] 
Sent: Wednesday, December 15, 2010 3:17 PM
To: Jose Sosa; Varvell, Stephanie L.; Sloanhoffer, Nancy E.
Cc: John Maxwell; Randy Sosa; Mike Stanwood; Sylvester, Cheryl; Coker, Jeffrey A. "Jeff"; Shawley,
Dianne M; Owens, Glenda H.
Subject: RE: EIS Production Impacts Industry Survey
 
As per my meeting with OSM Director Joe Pizarchik, no part of the SPR rule text or EIS are to be
sent to any parties for the purposes of the EIS preparation at any time.  He indicated that this
direction is non-negotiable, and that violations would have extreme consequences.
 

mailto:/O=MACTEC/OU=CORPORATE/CN=RECIPIENTS/CN=JLJENKINS
mailto:/O=MACTEC/OU=Corporate/cn=Recipients/cn=ABShortelle
mailto:jljenkins@mactec.com
http://www.mactec.com/


His alternative suggestions for how to proceed are two-fold:
 

1.        Contractor team members working with OSM staff should develop our “best estimates”
based on sound science and engineering, and provide those as a part of the draft EIS.  He
and I chatted about the possibility of error, but agreed that the comment period for the
draft EIS will give the opportunity for all sides to provide us with additional information.  
Additionally, he indicated that we should be able to explain exactly how the numbers and
assumptions for impacts to coal production were derived, including being able to explicitly
list all factors used by the consultants to generate their estimates.

2.       The Director suggested that we develop an internal team of mining engineers and other
appropriate experts from OSM and other federal agencies to “peer review” the
methodology used by the consultants.  His suggestion was to include mining engineers in
OSM regional and field offices, USGS, BLM and other DOI and non-DOI federal agencies.

 
My suggestion is that we have a call tomorrow to strategize on how best to proceed.
 
 
John R. Craynon, P.E.
OSM SPR EIS Team Lead
Office of Surface Mining Reclamation and Enforcement
Washington, DC
202-208-2866
202-617-5002 cell
202-219-3276 fax
jcraynon@osmre.gov
 
"For Official Use Only -- Deliberative Process Material"
 
 
 
 
From: Jeff Baird [mailto:jbaird@engrservices.com] 
Sent: Wednesday, December 15, 2010 11:16 AM
To: Jose Sosa; Randy Sosa; 'Mike Stanwood'; John Maxwell
Cc: 'J. Steven Gardner'; 'Joe Zaluski'; 'Edmundo Laporte'; 'Doug Mynear'
Subject: EIS Production Impacts Industry Survey 
Importance: High
 
Jose, Randy, Mike and John,
 
The attached documents, unless you instruct us otherwise, will be sent out to select coal industry
contacts in order for us to gather additional information and data pertaining to potential production
impacts under each Alternative.  As you may recall, OSM approved of our involving the coal industry in
providing data and anecdotal evidence necessary to complete Chapter 4. 
 
Please review the attachments and let me know if you have any questions.  We plan to send them
today at 3:00 p.m. EST unless we hear otherwise from you.  Thanks.
 
Jeffrey C. Baird
Senior Project Coordinator



Engineering Consulting Services, Inc.
Civil – Environmental – Mining – Safety
340 South Broadway, Suite 200
Lexington, KY 40508

859-233-2103
859-259-3394 (fax)
859-230-1968 (mobile)
jbaird@engrservices.com
www.engrservices.com
 

CONFIDENTIALITY NOTICE: This electronic mail and any documents or other materials
attached hereto are privileged and confidential communications intended solely for the
receipt, use, benefit, and information of the intended recipient, and is furthermore the private
property of ECSI, LLC and Engineering Consulting Services, Inc. If you are not the intended
recipient, you are hereby notified that review, disclosure, copying, distribution, or the taking
of action in reliance to the contents of this electronic mail and any documents or other
materials attached hereto is strictly prohibited, and may result in legal liability on your part. If
you have received this electronic mail in error, please notify the sender and Engineering
Consulting Services, Inc. immediately to arrange for its destruction or you may return this
electronic mail to us. 

If this electronic mail and any documents and materials attached hereto relate to any
government project or contract, the electronic mail and said attachments are considered to be
*FOR OFFICIAL USE ONLY AND ARE DELIBERATIVE PROCESS MATERIALS*.
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S10PC00060  modification 0005 page 2 of 2  

 
1. The period of performance as set forth in Section F.1 of the contract, 06/01/2010 to 
05/31/2011, is hereby revised to read 06/1/10-03/23/11. 
 
2. OSM and PKS agree not to make any statements, written or verbal, or cause or 
encourage others, including subcontractors, to make any statements, written or verbal, that 
defame, disparage, ridicule or in any way criticize the personal or business reputation, practices 
or conduct of the other party, its employees, directors and officers.  OSM and PKS acknowledge 
and agree that this prohibition extends to statements, written or verbal, made to anyone, 
including but not limited to, the news media, investors, potential investors, any board of directors 
or advisory board of directors, industry analysts, competitors, strategic partners, vendors, 
employees (past and present), and clients.     
 
 OSM and PKS acknowledge and agree that, notwithstanding the foregoing, the parties 
are not prohibited from disclosing any information to their attorneys or in response to a lawful 
subpoena, congressional inquiry, administrative proceeding, court order, Freedom of Information 
Act (FOIA) request, or other legal requirement, including under the Federal Acquisition 
Regulation.   If either party is required to disclose information under operation of law, the party 
will disclose only such information as is legally required or ordered by a court of competent 
jurisdiction or other competent administrative body.    
 
3. Pursuant to the terms of this contract, and in consideration of the sum of $3,475,269, 
which has been or is to be paid under the contract to PKS by OSM, PKS unconditionally waives 
and releases the Government from any and all obligations, liabilities, and existing and future 
claims and demands, known or unknown, that it may have against the Government arising under 
or relating to this contract.  Similarly, the Government unconditionally waives and releases PKS 
from any and all obligations, liabilities, and existing and future claims and demands, known or 
unknown, that it may have against PKS arising under or relating to this contract. 
 
4. The parties will promptly take any further necessary actions to close out the contract and 
execute the terms of this modification including, but not limited to, proper disposition of 
government property and submission of any further documentation. 
 
5. The Contract Amount is decreased by:  $1,506,401 

Contract Total Amount is revised to read:  $3,475,269 
 
6. All other terms and conditions remain the same.  
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